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PREFACE.

Anatomy may be studied in two different methods, the

one demonstrative, and the other descriptive:— the former

treats of the parts only as they are exposed in dissection,

and of their relative position ; the latter gives minute

details of objects unseen, describing the different struc-

tures without reference to the order in which they appear,

and has been very generally employed in the numerous

works of instruction in practical anatomy ; but every one

acquainted with the difficulties to be overcome by the young

dissector will readily admit that this method is insufficient

as a guide to his progress.

To supply this deficiency the present work, designed

and completed from the subject, and confirmed by ex-

perience, is humbly submitted to the student, in the hope

that his labours will be diminished, and the advantages to

be gained in the pursuit of practical knowledge increased.

In the execution of the plan, the great divisions of the

body which are generally established, viz. head and neck,

thorax, back, extremities, and abdomen, have been placed

in different sections, and the dissection of each has been

conducted by the employment of successive stages, deter-

mined either by certain apparently natural limits, or by

those most convenient in practice ;— by means of full

directions for the performance of the different steps ; — by
describing at one time only so much of a part as is visible;

— and by noting each as it appears. In the completion

of the detail I have not been regardless of the information
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to be obtained from the best anatomical works ; and I

have also received much assistance from my friend Mr.

James Harrison, by whom the practicability of the in-

structions has been fully confirmed, and to whom I am
much indebted for his readiness to forward my views.

That the dissector may survey at one glance the dif-

ferent parts in their order of succession, side^ notes have

been introduced in each page; and to remove any dif-

ficulty consequent upon a previous unacquaintance with

the numerous branches of any vessel or nerve, tables of

these and of the actions of the muscles have been inserted

at the end of each section.

In conclusion, I gladly take this opportunity of ex-

pressing my obligations to Dr. Sharpey, for his valuable

advice and suggestions, and for a perusal of his manuscript

notes on the membranes of the spinal cord.

University College,

October 31st.
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DISSECTIOX OF THE HEAD AXD XECK.

In the dissection of this part, the subject is placed on the back ; Disseo

the head is to Le raised to a convenient height, by means of ''°°-

blocks, and the external parts of the head are to be first exa-

mined, preparatory to removing the brain. The integument of

the scalp is thick and dense, and beneath it is a granular cellular

tissue which is to be removed Avith care, so as not to injure the

cutaneous vessels and nerves contained in it, or the occipito-fron-

talis and the small muscles of the ear, which are situated between
it and the cranium. The position of the small muscles of the

ear is marked by projections between the side of the head and
the auricle, when the ear is drawn in different directions; the

prominence above the ear corresponding to the position of the

attollens and attrahens aurem muscles, and that behind it, to the
retrahens aurem. For the dissection of the muscles of the right

ear, turn the face to the left side, and draw the ear downwards
with hooks ; make an incision upwards, on the side of the

head, about three inches in length, and along the centre of the
projection of the attollens and attrahens aurem muscles *

; a
second incision of the same extent is to be made transversely,

above the ear, and the flaps of skin are to be raised. By re-

moving some cellular membrane, the thin muscular fibres are

seen to radiate upwards on the side of the head; the most
anterior constituting the attrahens, and the most posterior the

attollens aurem muscle ; and beneath the anterior fibres are the

superficial temporal vessels and nerve. To expose the retrahens
aurem, fasten forwards the ear, and carry a vertical incision

behind it, from the extremity of the one already made above,

to a level with the lower part of the lobe, and from this point,

* "When the integument Is to be divided, the incision is never to pass

deeper than the skin, unless the contrary be specified.

B



2 DISSECTION OF THE HEAD.

another forwards, below the auricle ; raise the flaps of integument
included by these lines towards the ear, and next remove it from
the back of the auricle ; the fibres of this muscle are covered by
a fascia much denser than that which covers the other muscleSy

and they are collected into distinct bundles or fasciculi ; on the
mastoid process, are the posterior auricular nerve and artery

which give branches to the back of the auricle. The occipito-

frontalis muscle is exposed by removing the remaining portion

of the integument from this half of the head ; and, for this pur-

pose, divide it by an incision over the vertex of the head, from
the centre of the forehead, a little above the nose, to an inch

below the occipital protuberance ; from its front, carry a trans-

verse incision above the eyebrow, to join that for the dissection

of the muscles of the ear ; raise the flap| of skin, without cutting

the cutaneous vessels and nerves, or the thin tendon of the

occipito-frontalis muscle, which intei'venes between its anterior

and its posterior fleshy portion ; leave the flap connected to the
integuments at the back of the head. Numerous arteries, veins,,

and nerves are found in the cellular structure superficial to the

occipito-frontalis, and they are to be examined before the muscles.

In front of the head are the supra-orbital and frontal arteries

and veins, with the branches of the supra-orbital nerve, from
the first division of the fifth ; on the side of the head, the

superficial temporal vessels, with the auriculo-temporal nerve of
. the third division of the fifth, the cutaneous branches of the

portio dura nerve, and also those of the orbital branch of the

second division of the fifth nerve; and behind are the occipital

vessels, with the large and small occipital nerves, a cutaneous
branch from the posterior division of the third cervical nerve

;

and near the ear, the posterior auricular vessels, and the nerve

of the same name from the portio dura. The same dissection is

to be repeated on the opposite half of the head.

Supra- The supra-orbital artery, a branch of the ophthalmic in the

Artery, orbit, leaves this cavity by passing through the supra-orbital

notch with its vein and accompanying nerve ; it is placed, at first,

beneath the fleshy fibres of the occipito-frontalis and orbicularis

palpebrarum muscles, and it divides into two branches : — one
becomes superficial by perforating the occipito-frontalis, and it

ascends towards the top of the head, to supply the integument

and the muscle ; the other remains beneath the muscle, and
supplies it and the periosteum. This artery anastomoses on

the forehead with the anterior branch of the temporal artery,

which tui-ns forwards to join it.

Frontal The frontal artery, a branch, also, of the ophthalmic in the orbit.
Artery. .^ gj^-,jjiigj. xX^^in the preceding, internal to which it is placed; its

course is upwards, in the direction of the supra-orbital, which it

joins, and its branches of distribution go to the integuments^

muscles, and periosteum.
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The superficial temporal artery can be seen, now, only in its Super-

terminal or cutaneous part. It is a branch of the external f."^.

carotid, and it appears in front of the ear, after it has escaped po^ai

from the parotid gland : it ascends beneath the fibres of the "^

^^^'

attrahens aurem muscle; and, placed on the deep temporal fascia,

it divides into its two branches :— the anterior runs forwards, in

a serpentine course, on the side of the head, superficial to the

fascia; and, on the forehead, it divides into branches which supply
the integuments and muscles, whilst others anastomose with the

supra-orbital and frontal arteries : the posterior, larger than the

other, passes backwards, along the side of the head, above the

ear, and superficial to the temporal fascia ; and, in the occipital

region, it divides into branches that anastomose with the occipital

and posterior aural arteries : this branch supplies also the integu-

ments, occipito-frontalis, and periosteum. In a well- injected

subject, this artery is seen to anastomose with the one of the

opposite side. The anterior division of this artery is the one
selected for arteriotomy.

The occipital artery is the large trunk Avhich occupies the Occipital

occipital region of the head, with the branches of the great
^'^^^''^•

occipital nerve. The terminal portion of the artery perforates

the attachment of the trapezius muscle, and it divides into large

and tortuous branches which diverge from each ' other over the

occipital bone, and anastomose with the artery of the opposite

side, with the posterior auricular, and posterior branch of the

temporal artery: other branches pass deeply to supply the occipi-

to-frontalis, the periosteum, and the bone.

'Y\-\Q posterior auricular artery appears in front of the mastoid poste.

process, with its nerve, and it soon divides into two branches ; the ''1°'^/^"-

7 1 1 -1 11 ricular

external runs outwards over the mastoid process, to supply the Artery.

occipito-frontalis and the integument, and to anastomose with
the occipital ; the internal or proper auricular branch ascends
to the auricle, supplies the retrahens muscle and the posterior

surface of the ear, and it sends a branch through the auricle to

the other surface, on which it is distributed.

The veiiis of the exterior of the head accompany the arteries. Veins,

and are very similar in their course and anatomy ; but, unless
they are injected, or distended wilh blood, they are not very
apparent. The frontal commences in a plexus which is situated

over the upper part of the forehead, between the integument and
epicranial aponeurosis, and is formed by the ramifications of this

vein and the temporal ; the vein then descends towards the root

of the nose, and joins a transverse arch,— the nasal arcJi. Into
this arch, the supra-orbital vein also opens, but this branch lies

beneath the muscles, and is joined by the vein from the upper
eyelid; from the extremity of the arch arises, below, the an-

gular vein, which is continued into the facial. The superficial

temporal vein is large, and it presents numerous ramifications

B 2
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Cutane-
ous
Nerves.

Supra-
orbital

'Nerve.

Tempo-
ral
branch
of the
Superior
Maxil-
lary ;

Nerve.

which extend upwards to the top of the head, and forwards and
backwards with the temporal artery ; near the zygoma it is joined

by a deep branch, and beneath the parotid it unites with the

internal maxillary, in the external jugular vein. The posterior

auricular vein has the same distribution as the artery : it de-

scends with it beneath the parotid, and, after the union of the

stylo-mastoicl vein, it joins the common trunk of the internal

maxillary and superficial temporal, to form the external jugular.

The occipital commences on the back of the head, follows the

same course as the artery, and it opens into either the internal

or the external jugular. Beneath the splenius muscle it receives

a branch from the lateral sinus through the mastoid foramen.
The veins outside the skull join those within^ by means of small

branches that pass through the sagittal suture, or through the

parietal and mastoid foramina.

The nerves, like the arteries, are only the cutaneous portions

of branches to be afterwards dissected.

The snpra-orhital nerve, a continuation of the frontal branch
of the ophthalmic, leaves the orbit by the supra-orbital foramen,

and it is covered, at first, by the occipito-frontalis and orbicularis

muscles. The first filaments given off from it supply the eye-

lid ; and others run transversely outwards in the orbicularis

muscle, in which they join with the portio dura nerve. The
nerve finally divides into two branches : the internal, placed, at

first, beneath the occipito-frontalis, ascends on the frontal bone,

perforates the muscle, and it is distributed to the integuments
;

the external.) the larger of the two, lies, for a greater distance,

beneath the muscle, with the external branch of the artery;

but it perforates the muscle, and is distributed to the integu-

iTients ^yith the internal branch : these filaments of distribution

can be followed to the upper and back part of the head, or, in

•favourable subjects, near to the lambdoidal suture. This nerve

gives some filaments to the periosteum.

The cutaneous temporal filaments of the orbital branch of the

second division * of the fifth nerve differ much in size in different

subjects. The temporal branch of this nerve perforates the

temporal fascia about a finger's breadth above the zygoma, and

either near the orbit, or about midway between it and the ear,

and it divides into many filaments ; some join the branches of the

portio dura nerve that ascend, over the zygoma, to unite with the

branches of the supra-orbital nerve, and to supply the orbicu-

laris ; and others are distributed to the integuments over the

temporal fascia. The branches of the portio dura that cross the

temporal fascia will be dissected with the face.

* These branches are sometimes described as cutaneous filaments of the

deep temporal nerves of the third division of the fifth ; but we have always

found them to be derived from the second branch, as described by Meckel,—
" c?e quinto pare nervorum cerebri," in the Scriptoies Neurologici (Ludvvig),

torn, i, § lix.
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The temporal branch of the auriculo-temporal nerve of the Teir.po-

third division of the fifth, is placed nearer the ear than the pi'e-
{J,rar.ch

ceding. The branches of this nerve accompany the superficial of the.

temporal artery, which is the guide to them : they are very Maxu-

long and small, and, near the ear, lie deeper than the artery ; but ^erve.

as they ascend, they become more superficial, and they give off

very few lateral branches until the}' reach the top of the head,

on which they are distributed to the integument. Near their

termination^ these nerves are crossed by the long posterior

branches of the supra-orbital nerve. Before the nerve becomes
cutaneous, it gives filaments to the ear.

The great occipital nerve, or cutaneous portion of the posterior Great

branch of the second cervical nerve*, is the largest of the cu- ^j"^''

taneous nerves at the back of the head; and it is alwaj's recog- Nerve,

nised by its proximity to the occipital artery. It perforates the

trapezius muscle, and divides into numerous large branches
which cover the occipital region : these ascend, diverging, as

high as the upper part of the occipital bone, and they end by
supplying the integument. This nerve joins, externall)', with

the small occipital nerve, and it is altogether distributed to the

scalp. -S

The cutaneous or occipital portion of the posterior branch of occipr.-

the third cervical nerve, smaller than the great occipital, is
ffo^ ^f"

placed also internal to it : it ends in the integuments nearer the the

middle line than the preceding nerve, and it is nearer the neck cervical

than it.
^'"^'^•

The small occipital nerve, situated external to the great smaii

occipital, or about midway between it and the ear, is one of
5?,f^^i'

the ascending branches of the cervical plexus. The nerve per- Nerve.

forates the fascia of the neck at the posterior border of the

sterno-mastoid muscle, and below the superior transverse ridge

of the occipital bone ; it then ascends in the integuments
parallel to the great occipital nerve, but external to it, as high
as to the upper part of the occipital bone ; and it ends in the

integuments. The internal filaments join those of the great

occipital ; and, when the nerve is large, it frequently gives off

an auricular branch which supplies the upper half of the

posterior surface of the ear, and joins the posterior auricular

nerve.

The posterior auricular 7iei've, a branch of the portio dura Poste-

of the seventh pair, is rather small in size, and it is found in Auricu-
front of the mastoid process, with the posterior auricular artery. ^^^

The nerve is given off as soon as the portio dura has left the

stylo-mastoid foramen, and it becomes superficial by turning
over the anterior surface of the mastoid process ; it then ascends
in front of this process, is joined by a branch of the great

* In this arrangement, the sub-occipital nerve is reckoned the first cervica

nerve.

B 3
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auricular nerve of the cervical plexus, and it divides into an,

auricular and an occipital branch. The occipital runs trans-

versely inwards across the mastoid process, and along the
superior transvei'se ridge of the occipital bone, to reach the
posterior part of the occipito-xrontalis muscle, in which it ends :

this branch lies, at first, close to the bone, in a dense cellular

structure, and it afterwards crosses beneath the great occipital

nerve. The awicular hranch ascends towards the ear, per-

forates the fibres of the retrahens aurem muscle, to which it

gives filaments, and it ends by being distributed to the upper
part of the posterior surface of the auricle of the ear.

The great auricular nerve is also partly dissected at its dis-

tribution to the lower part of the ear ; but its anatomy will be
seen with the cervical plexus.

The attrahens aurem muscle is formed by the most anterior of

the radiating muscular fibres above the ear, and, at its upper
attachment, its fibres are joined with those of the attollens ; but,

below, a cellular interval separates the two. The muscle is of

a conical form, and the fibres arise, above, from the outer or

cutaneous surface of the tendon of the occipito-frontalis muscle,

near its anterior fleshy portion ; the fibres pass downwards and
slightly backwards, and they converge, to be inserted into the

fi'ont of the helix. The muscle is subcutaneous, but it covers

the superficial temporal vessels and the temporal aponeurosis.

This muscle is oftentimes very indistinctly seen.

The attollens aurem muscle, more strongly marked than the

preceding, is of the same shape. It ai'ises from the tendon of

the occipito-frontalis, and the fibres converge, below, to be inserted

into the projecting part of the posterior surface of the concha.

The muscle is subcutaneous, and it lies over the temporal fascia,

a thin prolongation from the margin of the tendon of the occi-

pito-frontalis intervening between the two. The antei'ior border

is united with the attrahens muscle.

The retrahens aurem muscle, situated behind the ear, consists

of shorter and stronger muscular fibres than are found in either

of the other two, and they are collected into three or more
fasciculi, constituting the musculi retrahentes of Albinus. The
fibres of the muscle arise from the outer surface of the mastoid

process, they pass transversely inwards, and are inserted, by
aponeurotic fibres, into the lower part of the posterior surface

of the concha. This muscle is covered by a strong fascia, and
the posterior auricular artery and nerve are in contact with it.

The occipito-frontalis muscle, placed on the upper convex
part of the skull, consists of an anterior and a posterior fleshy

portion, and of an intervening tendon or epicranial aponeurosis ;

and it will be rendered more evident by removing the cutaneous

vessels and nerves from it, as well as any cellular membrane
that may remain on it. The anterior ov frontalportion is a thin
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muscular expansion over the frontal bone, and the strength of
its fibres varies much in different subjects : the fibres of this

part of the muscle are united, below, with those of the orbi-

cularis palpebrarum and corrugator supercilii muscles ; but,

nearer the middle line, they are attached to the internal angular

process of the os frontis, and a pyramidal slip— the pyramitlalis

nasi muscle— is prolonged on the nasal bone ; from this origin, Origin

the fibres ascend with a direction outwards, the external being
longer than the internal, and they end in the epicranial aponeu- inser-

rosis a little below the line of the coronal suture : their point of^^°"'

union with the tendon presents a semilunar line with the con-

vexity turned upwards. The poste7-ior or occijntal portion, more occipital

muscular than the anterior, is somewhat of a square shape like p°"i°"-

it; it arises, by aponeurotic fibres, from the outer two thirds of Origin,

the superior curved line of the occipital bone, and slightly from
the mastoid portion of the temporal ; the fibres ascend obliquely inser-

inwards to join the aponeurosis. The epicranial aponeurosis, or
*J°"'

galea capitis, is the common tendon into which the frontal and niai

occipital portions of the muscle are inserted, and it gives attach- ^ffs?^"'

ment also to the two anterior auricular muscles. It is a white

shining tendon, which reaches in front to the frontal, and behind
to the occipital region ; internally, it joins the corresponding

tendon of the muscle of the opposite side, and, externally, a

thin fascia is prolonged from it over the temporal aponeurosis,

but a defined semilunar border may be given to it by removing
this with the scalpel. The cutaneous surface of the muscle is Rcia-

covered, in front, by the supra-orbital and frontal vessels and *^°"^-

supra-orbital nerve ; behind, by the occipital vessels and nerves;

on the side, by the temporal vessels and nerve, and auricular

muscles ; and it is closely united to the skin. The anterior

part or origin is united with the orbicularis and corrugator

supercilii ; the attachment of the posterior part corresponds to

the insertion of the sterno-mastoid muscle; and the muscle lies

on the arch of the skull ; but a loose cellular membrane which
intervenes between the tendon of the muscle and the pericra-

nium allows the tendon to move freely on the bone beneath.

Examine the temporal fascia and the origin of the temporal Dissec-

muscle on the left side of the head, and leave them untouched "°"'

on the right : the utility of this step will be perceived in a
future stage of the dissection. To expose the deep temporal
fascia, it will be necessary to take away the auricular muscles,
the epicranial aponeurosis, and the prolongation from it over the
fascia.

The temporal aponeurosis or fascia is a dense, white, shining Tempo-
structure, much stronger than the epicranial aponeurosis, and it *?!

11 1 1
'

1 • • I T Aponeu.
conceals the temporal muscle, to which it gives attachment. It rosis.

is wide above, and is inserted into the curved line that bounds
the temporal fossa on the side of the skull ; but, below, it is

B 4) '
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narrower and thicker, and it is fixed to the zygoma. The
cutaneous surface of the fasc'a is covered by the two anterior

muscles of the ear, and the prolongation from the epicranial

aponeurosis, by the superficial temporal vessels and nerve, by
the branches of the portio dura nerve, and the filaments of the

orbital branch of the superior maxillary, which perforate the

fascia to join with the portio dura. Make a transverse incision

in the fascia, a little above the zj'goma ; it will be found to con-

sist of two layers, attached to the outer and inner edges of this

process, and between them is an interval filled with a granular

cellular tissue that varies in quantity in different subjects. In
this space is a small artery from the temporal, and it is directed

forwards to the orbicularis muscle, to which it is distributed,

after perforating the fascia; the cutaneous temporal nerve, from
the orbital branch of the second division of the fifth, is also seen

between the two layers of the fascia, before it becomes cuta-

neous. Detach the connection of the fascia to the skull, and
throw it down ; it is thinner in the upper than the lower part;

it conceals the temporal muscle which arises from it, and near

the zj-goma it is separated from the muscle by a soft cellular

tissue.

The temporal muscle, situated in the temporal fossa, is wide
and thin above, but it is pointed and thick below, near its inser-

tion. The fibres of the muscle arise from the line which bounds,

above, the temporal fossa, from the surface of the fossa as low
as to the ridge of the outer surface of the great wing of the

sph«enoid, and also from the fascia that covers the muscle ; from
these parts of origin the fibres descend, and they converge, the

anterior passing obliquely backwards and downwards, the pos-

terior forwards, and the middle vertically, to be inserted around
a tendon which is at first concealed in the centre of the muscle

;

but it finally escapes from the muscular fibres, and it is inserted

into the under surface of the coronoid process of the lov/er jaw.

The insertion of the muscle, as well as the direction outwards
and forwards of the lov/er deep fibres, will be dissected with the

pterygoid region. The muscle is covered by the integuments^

anterior muscles of the ear, and the temporal fascia with the

cutaneous nerves and vessels before seen on it, also by the

zygoma and the masseter muscle attached to it ; and the muscle
lies on the temporal fossa, the deep temporal vessels and nerves,

together with the external pterygoid muscle. The distribution

of the deep temporal nerves and vessels, in the substance of the

muscle, may be followed by scraping through its fibres.

Throw down the temporal muscle of the right side from the

bone, together with its fascia, without, hov,'ever, separating one
from the other, as low as to a level with the eyebrow or upper
part of the orbit ; then make an incision around the skull, and
let it pass in front, one inch above the superciliary ridge of the
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orbltj and, behind, close above the protuberance of the occipital

bone. Saw the skull in the line of the incision, and when the

outer table is divided, use the chisel and mallet to cut through

the inner ; remove now the calvaria, or skull-cap : a chisel

may be introduced at first, to separate the sawn surfaces, but

afterwards it may be forcibly torn from the dura mater by the

fingers. In some subjects there may be morbid adhesion be-

tween the calvaria and dura mater, and it will be necessary to

cut the membrane on a level with the sawn bone, before the

skull can be removed. When this is taken away, the dura mater

is exposed.

DISSECTION OF THE BRAIN ITS MEJNIBRANES AND VESSELS.

The dura mater, or external investing membrane of the Dura

brain, is a strong fibrous membrane of a greyish colour; it jg
^^'''"•

formed by fibres that cross in different directions, and give

rise to two layers that may be separated from each other. The
membrane serves as an internal periosteum, in which the vessels

ramify, before entering the bone, and the outer surface is

rough, and covered by numerous small fibrous and vascular

processes which have been torn from their osseous canals.

These are more numerous along the line of the sutures than
elsewhere ; for the attachment of the membrane to the centre

of the frontal and occipital bones, and to the squamous portion

of the temporal bone, is very slight, and easily separated. The
vessels now seen are the middle meningeal artery and veins

which ascend, and give off many branches towards the toj) of
the head, to supply the dura mater and the bone. From the

inner surface, processes are sent inwards, to support the different

portions of the brain ; and these are formed by a separation of

the internal from the external fibrous layer. Between the
layers are canals, named sinuses, which receive the venous
blood ; they communicate with the veins external to the skull

through the apertures in it, and they are lined by the same
membrane as the veins in the other parts of the body ; some of

these are triangular, some circular ; and they are formed, also,

by the separation of the two layers of the membrane.
The superior longitudinal sinus, named from its position, may superior

be examined before the brain is removed. It is placed ^long J^°^'jsi-

the centre of the dura mater, and corresponds to the middle ofsinus.

the frontal bone, to the line of union of the parietal, and to the
centre of the occipital as low as the occipital protuberance.
In this extent, it receives numerous small veins from the diploe

between the tables of the skull, as well as from the veins ex-

dinal
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ternal to the skull ; the extremities of these vessels, that have
been i-uptured by the forcible separation of the skull-cap, will be
seen by carrying the finger along the sinus from before back-

wards, when the blood will escape from them. Cut open the

sinus, with a scissors, from the front to the posterior part. It is

narrow in front, and wide behind, it commences at the crista

galli of the ethmoid bone, and joins sometimes a small vein of
the nose ; and it ends opposite the occipital protuberance, by
joining in a common point of tmion, the torcular Herophili, with

some of the other sinuses of the brain. The cavity of the sinus

is triangular, the base being formed by the external layer, and
the sides by the internal layer, which is then prolonged between
the hemispheres, as the falx cerebri. In the interior of the sinus

chordffi are small transverse tendinous bands, the chordce Willisii, which
extend from one side to the other, and surround the apertures

GiaTi.~ of the veins in the sinus. Small granular bodies, the glandules

Pacchi- Pcicchioni, are found either in the interior of the sinus, or external
°"'- to it. They vary much in size and number in different subjects,

and a greater number are found in old age than in youth ; those

external to the sinus may be either superficial to the dura mater
or beneath it : the glands superficial to it are oftentimes large

enough to mark the surface of the skull. The origin and use of

these bodies are uncertain.
Dissec- Cut through the dura mater with a scissors, on a level with

the sawn skull, but leave untouched, in the middle line, both
before and behind, the superior longitudinal sinus ; raise the two
lateral portions of the dura mater towards the superior longitu-

dinal sinus, without detaching, from the sides of the sinus, the
veins that enter it from the exterior of the hemisphei'es.

The inner surface of the dura mater, now exposed, differs

much from the outer, since it is smooth and polished, and it is

Veins of lined by the arachnoid, or serous membrane of the brain, which

Sinus, is reflected over it. Besides the small veins from the exterior of

the skull, and the veins of the diploe, the superior longitudinal

sinus receives many large veins from the surface of the cerebrum,
and the greater number of these are at the back and upper
part of the hemispheres ; they run upwards and inwards to the

wall of the sinus ; but, before perforating it, they are connected
to it, for a certain distance, by the arachnoid, so that the part

of the vein on the wall of the sinus is at a right angle to the

rest of the trunk, and the current of blood circulating in it runs

from behind forwards, in a direction the opposite to that in the

sinus ; a probe passed into the veins, either from the sinus, or

by an aperture in the vein, will show the extent of the vein on
the side of the sinus, before it perforates to open into it. The
cerebi'al veins which open into the fore part of the sinus are

very small, and they do not change their direction before opening
into it ; but they run almost horizontally inwards to join it.
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Detach the veins on one side from the sinus, separate slightly Faix

the same hemisphere of the brain from the middle line, and a Cerebri,

process of the dm-a mater is seen to project downwards, between
the two halves or hemispheres of the brain ; this has been
named thefalx, from its resemblance to a sickle. It is narrow
and pointed, in front, at its attachment to the crista galli of the

ethmoid bone, and wide behind, at its junction with another

process of the dura mater,— the tentorium cerebelli which is

stretched hoi'izontally between the cerebrum and cerebellum.

The upper border, convex, and largest in extent, is fixed to the

crista galli, to the centre of the frontal bone, to the line of

union of the parietal bones, and to the centre of the occipital,

as far as its protuberance ; the superior longitudinal sinus is

contained in this border. The lower border, concave, is in.

contact behind with the corpus callosum, but, in front, it is at a
considerable distance above it : in this border, the inferior longi-

tudinal sinus is contained. The base of the process joins the

tentorium along its middle line, the straight sinus lies along the

line of junction of these two processes, and into the fore part of

this sinus the veins of Galen open, after they have passed from
beneath the corpus callosum : these parts will be seen by gently

raising the posterior lobes of the brain. The lateral surfaces of the

falx are in contact with the hemispheresbetween which it is placed.

Cut across the attachment of the falx to the crista galli, asDissec.

well as the different veins that enter the sinus; throw the falx**"""

backwards, and proceed to remove the brain. The parts that

retain the brain in the skull are, the tentorium, fixed over the

cerebellum ; the prolongation of the medulla spinalis ; the nerves

that leave the brain, and the vessels that enter for its supply.

Raise the shoulders by blocks, and incline the head backwards,

that the brain, by its own weight, may be separated from the

base of the skull. A very sharp knife will be required for the

division of the nerves ; and, on the right side, they should be
cut at a distance from the apertures of transmission, but, on the

other, close to the foramina ; so that their origin will be best

seen on the one side of the brain, and their exit through the

foramina in the base of the skull at the opposite side. The fol-

lowing description applies to only one side, but the same is to be
done on the opposite. Raise the anterior lobes of the brain

from the orbital plates of the frontal bone, with the olfactory

nerve that forms an enlargement on the side of the crista

galli ; behind this is the commissure of the optic nerves, and the
large optic nerve diverges from it on each side, to enter the
optic foramen, internal to the carotid artery : it is to be cut

across. Divide, now, the internal carotid, which is placed be-
tween the optic and third nerves ; and then support the brain

with the left hand. Dislodge the pituitary body from its fossa,

by dividing around it the arachnoid membrane that binds it
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down, and the anterior and posterior portions of the circular sinus

may be seen before and behind it ; next cut through the third

nerve, or motor ocuh, which hes outside the carotid, and rather

below it, and perforates the dura mater close to the anterior

clinoid process ; as well as a small artery that passes from the

cranium to the orbit, through a foramen below the small wing
of the sphenoid bone. Along the free margin of the tentorium

which still retains the brain, is the small fourth nerve ; it per-

forates the margin of the tentorium near the posterior clinoid

process : cut it across, and divide the tentorium, on each side,

close to its attachment to the petrous portion of the temporal

bone, by an incision from the posterior clinoid process to the

occipital bone ; if the knife be carried too deeply, the fifth

nerve and cerebellum will be injured. Beneath the tentorium

are found the following nerves, and they are to be divided in

the order in which they are met with :— the fifth, or trifacial

nerve, is close to the tentorium, and it- consists of an anterior

small, and a posterior large portion. The sixth extends for-

wards in the middle line to the posterior part of the body of

the sphenoid bone : it is a long slender nerve. Below the fifth,

and behind it, is the seventh nerve, which enters the meatus
auditorius internus ; like the fifth, it has a small anterior por-

tion,— the portio dura, and a large posterior,— the portio mollis.

Directly below the seventh, is the eighth nerve, which consists

of three distinct portions : — the upper one, the smallest, is the

glosso-pharyngeal, it runs upwards and outwards to the foramen
lacerum ; the next below is the pneurao-gastric, this is the largest

nerve, and leaves the skull by the same aperture ; and the

third, along round nerve, the spinal accessory, enters the skull

through the foramen magnum ; and, in its course to the fora-

men, by which the others pass, it lies so close to the margin of

the foramen magnum that it is difficult to cut it. The only re-

maining nerve is the ninth, or hypoglossal, a small nerve, in the

middle line ; it is divided into two portions, and it leaves the

skull by the anterior condyloid foramen. After the nerves, the
vertebral arteries are to be divided, as they wind round the
upper part of the medulla oblongata. When all these parts are cut

on each side, let the brain pull, very slightly, upon the medulla
oblongata, which alone retains it ; pass a knife into the spinal

canal as far as can be done, with the surfaces directed forwards

and backwards, and then divide the medulla by turning the edge
backwards ; cut through also any filaments of the spinal nerves

that pass laterally from the medulla, and raise the medulla
oblongata from the canal, by means of the first and second
fingers introduced into it. Place the brain, with its base upper-
most, in the centre of a small cloth coiled round ; and take care

that the parts be not too much crowded together ; examine first

the remaining membranes of the brain.
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The arachnoid membrane, named from its tenuity, is the thin Arach-

serous membrane that lines the internal sm-face of the duramater, jig^.

and gives to it the smooth and polished surface. The arachnoid, trane.

like the other serous membranes, is a closed sac which is reflected

around the walls of the cavity and the viscus situated in it, and
it contains only a thin serous vapour that lubricates the sur-

faces. That portion of it which lines the dura mater, or the

parietal layer, is inseparably united to this fibrous membrane,
and it is continued over the processes of the dura mater, which
project between the different parts of the brain ; but that which
covers the brain, or the visceral layer, is separated from the

brain by a considerable interval which is much increased in

extent on the under surface, and is dilated into the sub-arach-

noid spaces. Around the vessels and nerves that pass by the

ci'anial apertures, it gives processes which extend for a short way,
on these, through the apertures, but are then reflected back to

join the portion of the membrane on the dura mater. Beneath
this membrane is a serous fluid which passes by the sub-arach-

noid spaces of the brain, into the sub-arachnoid space of the

spinal canal. On the upper or convex surface of the brain, the

arachnoid passes over the sulci, from one convolution to the

other; whilst the pia mater, or vascular membrane, alone pro-

jects downwards between the convolutions ; but it lines the

median fissure between the hemispheres, and, according to

Bichat, it is prolonged into the lateral ventricles by a process

which encircles the veins of Galen, and passes through an
aperture, the foramen of Bichat, below the posterior border of
the corpus callosum and the fornix. On the lower or under
surface of the brain, it covers the anterior lobes, binds down the

olfactory nerves which lie on these, and it sinks into the median
fissure; but, behind this, it is much looser, audit is separated

from the surface of the brain by a considerable interval, the

anteiror sub-arachnoid space, which is bounded behind by the Anterior

pons, in front by the anterior lobes, and on each side by the arac'h-

middle lobe. The second, third, and fourth nerves, and the in- g°'^g

ternal carotid artery, receive prolongations from the unattached
portion of the membrane that covers in the space ; and the

infundibulum is also enveloped by a tube which passes along it to

the pituitary body, over which it is reflected. If an aperture be
made in this unattached portion of the arachnoid, much strong,

fibrous, or cellular structure is seen to cross the space between
the arachnoid and the pia mater ; and if a probe be introduced

into the space, it will pass forwards in the middle line, outwards
in the interval between the anterior and middle lobes, and back-
wards along the sides of the pons, to the posterior sub-arach-

noid space, as well as below this to the posterior lobe of the

cerebrum, along the vessels to this lobe. When the arachnoid

is followed backwards, it closely covers the pons, binds down
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the basilar artery to it, and it then passes to the under surface of
the cerebellum, which it covers, closely, except in the fissure

between the lobes, where the membrane is loose, and covers in

Poste- the posterior siib-arachnoid space, which is best seen by pulling^

arach" "forwards the medulla oblongata. This space, situated between

Space
*^® medulla oblongata and the hemispheres of the cerebellum,

is wider before than behind, and communicates, in front, with

the anterior space by the side of the medulla and pons ; on the

sides and behind, with the under surface of the cerebellum ;

and, below, with the large sub-arachnoid space in the spinal

canal. When this space is opened, the aperture of the fourth

ventricle is exposed : it is placed close to the medulla, and be-

tween the inferior cerebellar arteries ; it is triangular in shape,

the base at the medulla, and the apex at the inferior vermiform
process, and the sides are bounded by the pia mater continued

from the surface of the medulla oblongata to the inferior ver-

miform process; the vascular choroid plexus of the fourth ven-
tricle is connected to the inner surface of the membrane that

bounds the aperture on each side. By this aperture, the cavi-

ties of the interior of the brain communicate with the sub-

arachnoid spaces both of the brain and of the medulla ; and
Dr. Sharpey thinks it probable, that the membrane, which he
considers to line the interior of the sub-arachnoid space of the
medulla, is continued into the cavities of the brain by this

opening.*
Fia The pia mater, the vascular envelope of the brain, consists of

the minute subdivisions of the vessels of the brain, which are

connected together by cellular membrane, and form an exten-
sive ramification and anastomosis before they perforate its sub-

stance. This membrane closely surrounds the different parts

of the brain, and dips into the sulci between the convolutions
;

but it also sends processes into the interior, to supply vessels to

the walls of the ventricles. The fold of it that penetrates into

the cerebrum is named velum interpositura, and it enters below
the corpus callosum and fornix, by a great fissure, — the fissure

of Bichat ; and the vascular margins of this process are called

the plexus choroides. The membrane covers the cerebellum in

the same manner as the cerebrum, and sinks into the intervals

between its laminse, but it is more closely united to it ; it also

* " We might conceive this membrane (the internal arachnoid) to be
prolonged from the external arachnoid by the canal of Bichat, into the in-

terior of the ventricles, after lining them, to be continued through the open-

ing of the fourth ventricle into the so-called sub-arachnoid space which it

lines, being applied to the surface of the spinal cord, the nerves and the

ligamentum denticulatum, on the one hand, and, on the other, to the surface

of the external sac of the arachnoid, the two by their mutual adhesion form-

ing the loose arachnoid."— MS. notes of Dr. Sharpey, with a perusal of

which I have been favoured.
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sends a process behind the medulla oblongata, into the fourth

ventricle ; this is the choroid plexus of the fourth ventricle.

To expose the vessels and nerves with the other parts at the Dissec

base of the brain, take away the arachnoid from the base ; from*'°"''

the anterior median fissure, to allow of the separation of the

lobes from each other ; and also from the fissure that runs
transversely outwards between the anterior and middle lobes.

Clean the pons, and follow outwards the arteries both to the

cerebrum and cerebellum. In tracing the one to the upper
surface of the cerebellum, the artery to the posterior part of

the cerebrum is seen, as well as the fourth nerve which accom-
panies it. See now the position of the different parts of the

base of the brain, previously to tracing the distribution of the

arteries.

The cranial or encephalic portion of the nervous system Parts of

consists of cerebrum, or great brain ; cerebellum, or small brain; Base of

and pons, and medulla oblongata, which are intermediate in g^^^^
position betvveen the other two. The cerebrum is divided, by a
great median fissure, into two halves or hemispheres, connected
together by certain parts in the middle line ; and each, convex
above to correspond to the arch of the skull, is divided below
into three lobes, an anterior, a middle, and a posterior. The
anterior rests on the orbital process of the frontal bone and
small wing of the sphenoid, or in the anterior fossa of the base
of the skull; it is separated from its fellow of the opposite side

by the median fissure, and from the middle lobe by the fissure

of Sylvius ; on its under surface, near the median fissure of the

brain, is a sulcus, which lodges the olfactory nerve. The middle
lobe, the most prominent of the three, projects into the middle
fossa of the base of the skull, and it rests on the great wing of

the sphenoid bone, and the squamous and petrous portions of
the temporal bone ; its limits are, in front, the fissure of Sylvius;

behind, the anterior line of the cerebellum or the anterior border

of the tentorium cerebelli ; and, internally, it reaches towards

the middle line, and overhangs the crus cerebri. The p)osterior

lohe, separated from the middle by no visible line of demarca-
tion, is supported on the tentorium cerebelli which separates

it from the cerebellum, and it reaches forwards to the anterior

margin of the tentorium, which is attached to the ridge of the

petrous portion of the temporal bone. In the middle line of the

cerebrum is the great median fissure which is wide in front,

but is closed behind this by the contact of the hemispheres ; in.

the bottom of the fissure is the white medullary corpus cal-

losum, and on it the anterior cerebral arteries which are united

to each other, as they enter the fissure, by the anterior com-
municating artery. Behind this, in the middle line, is the large flat

commissure of the optic nerves ; then a grey or cineritious mass,

— the tuber cinereum, with the infundibulum that descends

to the {jituitary body : posterior to this are two white pea-shaped
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bodies,— the corpora albicantia; and behind these an excavated
spot, perforated by many small arteries,— the locus perforatus,

which is placed in front of the pons, and between the diverging

crura cerebri. An arterial circle of communication between
the branches of the internal carotid and basilar arteries, or the
circle of Willis, circumscribes the hollow in the centre, which
corresponds to the anterior sub-arachnoid space ; external to the
circle are the third and fourth nerves that pass from behind
forwards. Raise with care the middle lobe from the crus
cerebri ; a portion of the fissure that leads into the lower part
of the lateral ventricle is seen between the two. At the inner

termination of the fissure of Sylvius, is another spot, perforated

by many small vessels ; this is the substantia perforata antica,

or lamina cribrosa, and in the fissure is the middle cerebral

artery. The pons, a square-shaped medullar}' mass, is divided

into two halves by a median sulcus which contains the basilar

artery: to its front are connected the crura cerebri, to the sides

the crura cerebelli, and, behind, the medulla oblongata. Behind
the pons is the medulla oblongata, which is also divided into

two halves by a median fissure, and each half is subdivided
into an anterior portion,— the corpus pyramidale; a lateral,— the

corpus olivare ; and a posterior,— the corpus restiforme. The
cerebellum is divided also by a median fissure, into two hemi-
spheres which are received into the posterior fossae of the base
of the skull, and lie on the occipital and temporal bones. In
the centre of the fissure that separates the hemispheres is the
inferior vermiform process, and in front of it the aperture into

the fourth ventricle. Behind the crus cerebelli, between the
medulla and the hemisphere, and beneath the eighth nerve, is

the flocculus or sub-peduncular lobe of the cerebellum.

Arte- The brain is supplied with blood from the vertebral and the
ries. tyyQ internal carotid arteries, which divide into branches, for the

supply of its different lobes.

Verte- The Vertebral arteries, branches of the subclavian, ascend in

tlt]rf^^' the series of foramina of the transverse processes of the cervical

vertebrse, to reach the arch of the atlas ; they there perforate

the posterior ligament between the atlas and occipital bone,

enter the cavity of the cranium through the foramen magnum,
and run obliquely upwards and forwards over the spinal acces-

sory nerve; they next turn round the sides of the medulla
oblongata, between the ninth nerve and the anterior branch of
the sub-occipital, to imite, at the lower border of the pons, in

one artery, — the basilar. Between the point of entrance into

the skull, and the termination in the basilar, each artery gives

off three named branches, the anterior and posterior spinal, and
the inferior cerebellar.

Poste- The posterior spinal artery, a small branch, leaves the ver-

spinai tebral close to the posterior part of the medulla, and it is

branch, therefore either cut through, or left in the spinal canal, when
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the brain is I'emoved ; it descends along the side of the medulla
spinalis, and sends off numerous branches which ramify on the

lateral and posterior part of the cord, and they anastomose with
the one of the opposite side, and with the small branches that

enter to the medulla through the different apertures in the
spinal canal.

The anterior spinal artery, nearly the same size as the pre- Anterior

ceding, is given off near the termination of the vertebral; it
,^p'[^^J^

runs towards the middle line of the front of the medulla
oblongata, to unite with its fellow of the opposite side, in a
single artery, which descends, on the front of the medulla
spinalis, beneath the fibrous band on this surface, and it anasto-

moses with small arteries, sent to the medulla through the inter-

vertebral foramina in the different regions of the neck, thoi'ax,

and abdomen ; by which the artery is continued downwards to

the extremity of the medulla.

The inferior cerebellar artery, much larger in diameter than inferior

the other two, is the last branch of the vertebral, and it is dis- f^^"^^*^^^-

tributed to the cerebellum. It arises from the vertebral, close branch.

to the border of the pons, and very often, on one side, from the
basilar ; it runs downwards and backwards round the upper part
of the medulla oblongata, between the spinal accessory and
pneumogastric nerves, and on the side of the aperture of the
fourth ventricle, to reach the fissure on the under surface of the
cerebellum : the artery is now directed backwards in a depres-
sion betv/een the inferior vermiform process and the hemi-
sphere, and it divides into a branch which runs outwards over
the under surface of the hemisphere, as far as the circumference,
to anastomose with the superior cerebellar ; and into another^

which continues backwards the course of the artery in the de-

pression, and turns to the upper part of the cerebellum, to

anastomose with the same artery as the preceding branbh.

When the vertebral arteries enter the skull, and before

giving off the branches to the medulla^, they supply some small

arteries— She. posterior meningeal— to the Jura mater lining theposte-

occipital fossae, and also to the falx cerebelli. '1°'^ ^^?-

The basilar artery, resulting from the union of the two ver- Basilar

tebral arteries, extends from the lower to the upper border of the Artery.

pons, and it divides at this spot into four arteries, — a posterior

cerebral, and a superior cerebellar, for each side. In this

course, the artery lies on the basilar process of the occipital

bone, from which it receives its name, and it corresponds to the
median groove of the pons, in which it is bound down by the
arachnoid membrane. Parallel to this artery, but external to

it, is the sixth nerve on each side. Besides the four branches
mentioned above, the basilar gives numerous transverse arteries Ttans.^

which vary in size, and are chiefly distributed to the pons
; branch.

C es.
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Ante- though one on each side the anterior inferior cerebellar artery

feriw"* larger than the rest, extends to the front of the under surface
^'=,'6- of the cerebellum, to which it is distributed; and one usuallv
bellar ' ,. . . • . i ,

•>

Artery, enters the meatus auditorius internus with the seventh nerve.

Superior The Superior cerebellar artery, one of the two branches into

beXr vvhich the basilar divides for the supply of each side, passes.
Artery, directly backwards round the crus cerebri, crosses the third

nerve, and accompanies the fourth to the upper surface of the
cerebellum. As it turns backwards, it is nearly parallel to the

posterior cerebral artery, but nearer the pons than it, and on the

upper surface of the cerebellum, it divides into many branches

;

some of these extend to the margin of the hemisphere to ana-

stomose with corresponding branches from the inferior cerebellar

;

and other central arteries supply the process of pia mater, or

velum intei'positura, which projects into the interior of the

brain ; one or more branches run by the side of the vermiform
process to meet the ascending branches from the inferior cere-

bellar, in the median fissure. From this artery sometimes
arises the small branch to the meatus internus.

Poste-' The posterior cerebral artery, the remaining branch of the

lebraj'^' basilar, has nearly the same course backwards round the crus
Artery, cerebri, as the superior cerebellar ; and it is separated, at first,

from this artery by the third nerve which projects forwards

;

it is then directed outwards to reach the inner surface of the
posterior lobe, or the convolution of the corpus callosum, along

which it continues, to opposite the posterior extremity of the

corpus callosum; where it passes to the xuider part of the posterior

lobe, and divides into numerous branches, which are followed to

the extremity of the lobe, and turn upwards, both in the median
fissure, and on the outer surface of the hemisphere, to anasto-

mose with the other cerebral arteries. Close to the commence-
ment ofthe artery, numerous small branches arise ; these per-

forate the substance of the locus perforatus, and it is joined

soon afterwards by the small posterior comrnunicating artery of
Choroid, the internal carotid ; it then gives a small clioroid artery, which

turns round the crus cerebri, and ascends to supply the velum
interpositum which enters the brain below the corpus callo-

sum.
Thus the vertebral arteries supply with branches the upper

part of the medulla spinalis, the cerebellum, and the posterior

lobe of the cerebrum.

Internal The ijifemal cttrotid artery enters the skull through the carotid
Carotid ^anal of the petrous portion of the temporal bone, it then passes

' through the cavernous sinus, and appears internal to the anterior

clinoid process ; it comes into contact with the base of the brain

at the inner termination of the fissure of Sylvius, and it divides

immediately into an anterior cerebral, a middle cerebral, and a

small posterior communicating artery. In the interior of the
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skull, as soon as the artery has passed above the anterior clinoid

process, it is enveloped by the arachnoid, and it lies between

the optic nei've to the inner, and the third nerve to the outer

side : this last nerve is at some distance from the artery, and

the relation is best seen when the brain is being removed.
k\ The anterior cerebral artery has a course inwards and forwards Anterior

in front of the depression in the centre of the base of the brain,
^^j^e^y^*

to approach the one of the opposite side in the median fissure

which separates the anterior lobes of the brain, and at the pos-

terior part of this fissure it is joined to its fellow by a short

thick trunk,— \\\q. anterior communicating artery

^

— which is about Anterior

one line in length. The artery then runs horizontally forwards nfcating'

on the corpus callosum, turns round its anterior extremity, and, Artery.

as will be afterwards seen, divides on its upper surface into two
branches ; one to supply the inner and fore part of the hemi-
sphere of that side of the brain to which it belongs, and the

other to continue on the corpus callosum to its posterior part,

before it is distributed to the back and inner part of the hemi-
sphere. This last branch anastomoses with the posterior cerebral

in the fissure between the hemispheres. This artery forms, on
each side, the anterior boundary of the arterial circle, and it is

situated beneath the optic nerve, in this position of the brain

;

but above it, in the natural state. It gives branches to the

imder part of the anterior lobe, and to the olfactory and optic

nerves.

The middle cerebral artery, the largest of those from the in- Middle

ternal carotid, has the most extensive and numerous ramifi- Anery*

cations ; it runs almost transversely outwards to the fissure of

Sylvius, along which it extends as far as to the island of Reil,

where it divides into two or more branches which circumscribe

these ^Q.\N convolutions ; and the branches into which these
divide, after tm-ning over the convolutions of this part, and dip-

ping into the sulci, run upwards on the outer part of the hemi-
sphere, supply the anterior and middle lobes, but chiefly the
latter, and they anastomose with the anterior and posterior

cerebral arteries. At the inner termination of the. fissure of

Sylvius, this artery sends off numerous small arteries, which
perforate the substantia perforata to enter the corpus striatum.

The posterior communicating artery, the smallest branch ofposte

the internal carotid, is directed backwards along the inner side commu-
of the middle lobe, and parallel to the third nerve which is "icating

external to it, to join the posterior cerebral, — a branch of the
basilar, — near the pons ; this small artery connects, directly,

the internal carotid with the basilar artery.

Another small artery derived from the internal carotid, or Choroid

from the middle cerebral, is the choroid artery, whose course is
^''*^'^^-

outwards and backwards, with the optic nerve, and external to

the posterior communicating, to enter the lateral ventricle by
c 2
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the fissure in this part : it is supplied to the choroid plexus of

the lateral ventricle.

The internal carotid, then, supplies the greater portion of the

cerebrum by its anterior and middle cerebral arteries which
turn upwards to distribute branches to the outer and inner parts

of each hemisphere.

Circle of By the anastomosis of the internal carotid and basilar arteries
' '^''

at the base of the brain, they give rise to an arterial circle

which is named the circle of Willis. It is formed, laterally, by
the internal carotid dividing into the anterior cerebral and pos-

terior communicating arteries, in front, by the convergence of the

anterior cerebral and the anterior communicating branch which
joins them, and, behind, by the basilar dividing into the posterior

cerebral arteries. In this circle are contained the lamina cinerea

which is prolonged from the corpus callosum to the tuber cine-

reunijthecommissure of the optic nerves, the tuber cinereum, the

infundibulum, the corpora albicantia, the locus perforatus, and a
small part of the crus cerebri, which bounds this spot on each
side : these parts above enumerated, as contained in the circle

of Willis, form the floor to the third ventricle of the brain. So
free an anastomosis is seen to exist between the two arteries

supplying the brain, that an obstruction in one does not prevent

the blood from passing, very soon, almost as freely to the op-

posite side, by means of the anastomosis.
Veins. The veins of the brain do not accompany the arteries, but

they open into the sinuses of the dura mater.
Sympa- Branches of the sympathetic nerve, from the plexus in the

Nerve, cavernous sinus, accompany the branches of the internal carotid

artery; and a small ganglion— the ganglion of Ribes— is said to

be situated on the anterior communicating artery.

Remove carefully the arteries, to see the origins of the nerves,

and the parts of the base of the brain.
Cranial; The cranial nerves which issue by the apertures in the base

of the cranium are named, numerically, first, second, third, &c.,

from the order in which they leave the skull ; but the number
of these will vary according to the system of classification,

adopted In speaking of them. That of Willis, in which they

are nine, is most commonly made use of; but these same nine

nerves are reckoned as twelve by Soemmering. These nerves

have, also, other apellations, derived from either their function,

distribution, or appearance.

Cranial ' The first OX olfactory nerve lies in the sulcus on the under

ofthe" .
sui'face of the anterior lobe, near the median fissure, and it is

^'ft^ bound down to the hemisphere by the arachnoid which is

reflected over it, but the pia mater enters beneath the nerve,

and lines the sulcus. It is a flat-looking, medullary band, wider

at each end than in the middle, and in front it forms an en-

largement, — the olfactory bulb ; the surface of the nerve now
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looked upon is grooved along its centre. When it is raised

from the sulcus, after the arachnoid is divided, it is prismatic in.

form, the apex of the prism being directed downwards ; and the

nerve is very soft and pulpy, since it is destitute of any sheath

or neurilema. The nerve arises from the cerebrum by three

roots ; an external, long, linear, and medullary, which is directed External

outwards along the posterior part of the last convolution of the ^°°'-

anterior lobe, crosses the fissure of Sylvius beneath the middle

cerebral artery, and close to the inner projecting part of the

island of Reil, and it then sinks deeply into the cerebral sub-

stance, to be connected to the radiations of the anterior com-
missure ; an internal, also medullary, and often very indistinctly internal.

marked, which is short, and passes inwards to the substantia

perforata antica, or to the lateral prolongation from the corpus

callosum to this part ; and a central root, which is cineritious, central.

from a papilla at the posterior part of the sulcus, and which is

seen when the nerve is raised : this last root is prolonged

forwards on the under part of the nerve. The olfactory nerve

is now directed forwards in the sulcus, with an inclination

towards the one of the opposite side ; and, by the side of the

crista galli, whilst situated on the cribriform plate of the ethmoid

bone, it forms a gangliform enlargement,— the olfactory hulb oifac-

whichj consisting of both cineritious and medullary matter,
g^fi^^

sends down numerous filaments through the cribriform plate of

the ethmoid to the membrane of the nose.

The second or oj^tic iierve, the largest of the cranial nerves, ex- origin of

cept the fifth, appears as a flat band surrounding the crus cerebri, g,!,^,!^"^

and it unites with the one of the opposite side in the commissure, optic

Previously to reaching the commissure, the nerve is soft, is

attached for the most part to the crus cerebri, and it is invested on
only one surface by the pia mater reflected over it ; but beyond
this, where the nerve is round and firm, it is invested by a neuri-

lema, which continues with it to its termination. The origin of the

nerve, which is not now visible, is from the optic thalamus and
nates, by bands which unite together ; the nerve resulting

from their union appears between the crus cerebri and middle

lobe, and it then extends forwards as a flat band around the crus,

to which it is connected by its external border : this extent of

the nerve is the optic tract. At the front and inner part of the

crus, the nerve becomes rounder, and it passes inwards to the

commissure, in front of the tuber cinereum, to which it is

united, and to which it gives some white filaments. The
chiasma, or commissure of the optic nerves, is a squarish-shaped commis-

body, situated on the olivary eminence of the body of the ^^^^'

sphenoid bone, and within the circle of Willis ; in front of it is

the lamina cinerea, which passes beneath it to join the tuber

cinereum, placed behind the commissure. The outer fibres of

each optic nerve pass straight forwards without crossing those

c 3



22 DISSECTION OF THE BRAIN".

of the opposite side ; but the inner and posterior fibres decussate

each other in the commissure, so that those of the right nerve
are continued to the left, and vice versa. Each nerve now
diverges from the other to reach the foramen opticum, by
which it leaves the skull, and enters the orbit ; it terminates in

the eyeball. In its course it lies internal to the trunk of the

internal carotid artery, and it crosses over the anterior cerebral

arter}^

Origin Tlic tJuvd ucrve, or motor oculi, a round and firm nerve, ap-

Thh-d peiis's at the inner part of the crus cerebri, near to the locus
Nerve, perforatus, and about a line in front of the pons ; but, when
Oculi. followed into the crus, it divides into filaments which can be

traced into the locus niger, and into the medullary fibres both
above and below this spot. The nerve now runs forwards between
the superior cerebellar and posterior cerebral arteries, and ex-
ternal to the posterior communicating artery, parallel to which
it lies, to reach the outer wall of the cavernous sinus ; it per-

forates the dura mater close to the anterior clinoid process, and
it is distributed to most of the muscles of the orbit.

Origin Xhe fourth, or pathetic, or trachleator nerve, the smallest of the
of til

C

• * •

Fourth cranial nerves, arises from the valve of Vieussens, at the back
^'"'^'^'

and upper part of the fourth ventricle ; this origin cannot be
seen now. It then turns, with the superior cerebellar arteiy,

round the crus cerebri, and, appearing between the cerebrum
and cerebellum, it is directed forwards to enter the free margin
of the tentorium cerebelli, near to the posterior clinoid process:

its final distribution is to the orbit.

?f the^
The_/^/M, or trifacial, or trigeminal nerve, the largest of the

Fifth, or cranial nerves, consists of two portions or roots, — a large or

Nerve!* Sensitive, and a small or motor ; and since the sensitive portion

forms a ganglion, and the two roots then unite, only, beyond
the ganglion, it has been classed by Bell with the spinal nerves

which it resembles both in arrangement and function. The
nerve appears on the side of the pons, in front of the junction

of the crus cerebelli with it, and the two roots of origin are very
sensi-; near each other. The large or sensitive root, escaping between

Root.' the transverse fibres of the pons, is constricted opposite the

. surface, but it soon enlarges ; and when it is traced in a pons

hardened in spirit, it can be followed downwards and back-

wards, beneath the transverse fibres of the crus cerebelli, as far

as to the posterior surface of the medulla oblongata, to its

origin from a small eminence by the side of the calamus scrip-

Motor torius, in the floor of the fourth ventricle. The small or motor
°°'-'

roo^ appears on the surface, by an aperture distinct from that

of the large, and it is separated from it by a slight interval; it

is placed also behind, but rather above it ; this root, when
followed backwards through the transverse fibres of the pons,

is found to pass to the same part in the floor of the fourth ven-
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tricle as that from which the hirge arises.* The two roots

pass upwards and forwards, separate from each other, and
beneath the tentorium, to enter an aperture in the dura mater,

above the point of the petrous portion of the temporal bone ;

the large root then forms the Gasserian ganglion^ and the small

one, unconnected to the ganglion, unites with only one branch

from the ganglion, to give rise to a nerve both motor and sen-

sitive in function.

The sixth or ahducens nerve arises from the upper narrowed Origin
of thf»

part of the corpus pyramidale of the medulla oblongata, when sixth or

it is about to enter the pons ; sometimes the nerve has two
^^J^g^'

attachments to this part. It then passes forwards and upwards Nerve.

on the outer side of the basilar artery, and it perforates the

diu'a mater, behind the body of the sphenoid bone, to enter the

cavernous sinus which conducts it to the orbit.

The third, Iburth, fifth, and sixth nerves cannot be referred

to in their whole course, since they are contained in tlie dura
mater for a certain distance before they reach the apertures by
which they pass from the skull, and their farther anatomy in

the cranium will be seen with the dissection of the nerves of

the base of the skull.

The seventh nerve, situated on a level with the sixth, at the Origin

lower border of the pons, but more externally than it, consists seventh

of two portions very distinct both in appearance and origin ; the^^'^^'^-

hiternal portion small, but firm and round,— the portio dui"a,

and the external large and soft, in contact with the flocculus, is

the portio mollis, -j- 'i^he portio dura appears on the surface of the

restiform body, close to the pons; its fibres arise from the resti- portio

form body, and some can be followed in a hardened medulla, '^"'^^'

through this body, to the ascending fibres of the lateral tract of
the medulla, near to the calamus scriptorius in the floor of
the fourth ventricle. The nerve then turns forwards over the
border of the pons, to which it is closely connected, and,

passing outwards, meets with the portio mollis, to which it is

applied. The joor/zo oto//«,s, which lies external to the dura, is Portio

attached to the outer and back part of the restiform body, and'""
'^'

some of its fibres of origin enter into it, but others turn back-
wards round this body, and arise from the floor of the fourth

ventricle ; it is then directed upwards and forwards over the
crus cerebelli, with the portio dura which is placed in front

of it, and the two enter the meatus auditorius internus with
a small artery.

The eighth nerve, formed by the most external set of fila- Origin

ments which are attached to the medulla oblongata, consists Eighth
Nerve.

* See the Cyclopffidia of Anatomy and Physiology, article Fifth Pair of
Nerves, by Dr. Alcock.

f The portio dura is the seventh nerve of some authors, and the portio

mollis the eighth,

C 4)



24< DISSECTION OF THE BRAIN.

of three distinct portions ; the glosso-pharyngeal, pneumo-
gastric, and spinal accessory*, all of which converge, from the

side of file medulla oblongata and medulla spinalis, to the floc-

culus which is situated close below the junction of the crus

cerebelli to the pons, and on which they lie previously to

Giosso leaving the skull. The glosso-pharyngeal, the smallest of the

gea!?"' three nerves, and situated highest in the series, is a small band
formed by two or three filaments more or less united into one,

which arise from the front and inner part of the restiform

body close below the portio dura; the nerve formed by the

union of these runs outwards over the flocculus and choroid

plexus of the fourth ventricle, but separated from the pneumo-
gastric below, by a slight interval, to reach the foramen la-

cerum jugulare, through which it leaves the skull. The
Vn&wrao pneumo-gastric, the next highest nerve, arises also from the
gastric,

restiform body close belovv^ the glosso-pharyngeal, by a se-

ries of filaments which unite into six or eight bundles, and
these, placed below each other in a line, ascend, and converge
to unite in the large flat band of the pneumo-gastric nerve, which
also passes outwards over the flocculus, and reaches the fora-

^hiai xnen lacerum, by which it leaves the skull. The spinal accessory

sory. differs from the two preceding in its extent of origin which is

cut through iia removing the brain from the skull, as well as in

its appearance which resembles a rounded cord, like the third

or sixth nerve. It arises from the lateral part of the medulla
spinalis, opposite about the fifth cervical vertebra, behind the

ligamentum denticulatum of the cord, and near to the posterior

roots of the spinal nerves; the nerve ascends along the side of
the medulla, behind the ligament, and close to the posterior

roots of the nerves, and it receives filaments of origin from the

medulla at different distances, the upper being near the fila-

ments of origin of the pneumo-gastric, with which they seem
continuous. Opposite the posterior root of the first cervical

or sub-occipital nerve, it is joined by filaments from this nerve,

and it is frequently connected to the posterior root of the
second as it passes by. Above the first cervical nerve it

ascends behind the vertebral artery which has crossed its course,
• enters the skull by the foramen magnum, and, lying close to the

bone, turns outwards to the pneumo-gastric, with which it leaves

the skull. In some cases, the whole of the posterior root of the

first cervical or sub-occipital nerve joins the spinal accessory

wdiich then gives filaments to the anterior root of this nerve.

The ninth-\ or hypoglossal nerve, whose roots of attachment
are placed on the front of the medulla oblongata, arises in the

* Those who adopt the classification of these into distinct nerves, call the

glosso-pharyngeal the ninth, the pueumo-gastric the tenth, and the spinal

accessory the eleventh crcmial nerve.

f Or twelfth, according to the other arrangement.
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sulcus between the corpus pyramidale and olivare, on a line

with the anterior roots of the spinal nerves^ by a series of ten

or twelve filaments placed in a line ; these ascend to unite into

two bundles which leave the skull by the anterior condyloid

foramen, and afterwards unite into one.

The medulla oblongata, or upper dilated portion of the me- Meduiia

dulla spmalis, is contained, almost altogether, in the cavity of gau""
the cranium, and it lies on the basilar process of the occipital

bone. It reaches from the lower border of the pons, whose
transverse fibres limit it above and in front, to the lower part of

the crossing of the fibres of the pyramids in the middle line, or

opposite to the lower margin of the first cervical vertebra ; but,

posteriorly, the transverse fibres of the pons are absent, and
there is no marked limit to the extent, upwards, of the medulla.

The medulla is pyramidal in shape, the base above, and the

apex below ; its length is about one inch and a quarter, and its

greatest breadth about three quarters of an inch. The anterior

surface, convex, corresponds to the basilar process of the occi-

pital bone, and it is divided into two halves by a fissure, — the

continuation of the anterior median fissure of the medulla spi-

nalis,—which ends above in an enlargement, theforame?i ccecum

;

the decussation of the pyramids is seen in the fissure opposite

the lower extremity of the medulla oblongata, and, frequently,

some cross medullary fibres are found in it above this. To this

surface are connected the nei'ves that arise from the medulla

;

the sixth being attached to the anterior pyramid close to the

pons ; the ninth, lower down, to the sulcus between the pyramid
and the olivary body ; and the eighth and seventh to the resti-

form body : the latter nerve is close to the pons. The posterior

surface is received into the hollow between the hemispheres of

the cerebellum : it forms the floor of the fourth ventricle, and it

will be afterwards seen to have also a median fissure. Each half

of the medulla oblongata is formed, for the most part, of the

fibres which pass through it, from the corresponding part of the
cord, to either the cerebrum or the cerebellum, but which have
in it a disposition different from that of the cord ; thus, in each
half are found four bodies : the anterior pyramid, continuous
with the anterior division of the cord ; external to this, the

continuation upwards of the lateral part of the cord, with the

oval projection of the corpus olivare situated on it near the pons :

and more posteriorly still, the restiform body, the greater num-
ber of whose fibres are prolonged up from the posterior part of
the cord ; and, between the restiform and the median sulcus

behind, there is a small projection, which is not now seen, the
posterior pyramid : these bodies are separated by slight grooves.

The grey matter contained in the cord, in the shape of a semi-
lunar mass, in each half, is also continued into the medulla
oblongataj but it becomes diffused in the medullary substance,
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and it is found particularly in the posterior part, or floor, of the
fourth ventricle.

To see the constituent parts of the medulla, the pia mater is

Ante, to be removed from one half, say the left. The anterior pyra-

ramid.'" mid, or central projection of the medulla oblongata, is placed on
the side of the median fissure, and it is separated from the

olivary body by a slight groove. It is about ten lines in length
and three in breadth, and it reaches from the pons to the de-

cussation of the pyramids ; it is small below, at the decussation

across the median fissure, but it enlarges as it ascends, and it is

finally contracted and rounded before entering the pons ; and to

this part the third nerve is connected. The pyramid consists

of longitudinal fibres which join, below, the fibres of the front

of the cord, but many are derived from the opposite half of the

cord across the median fissure, in which the bundles of one side

digitate with those of the other. After the accession of the

cross fibres from the opposite half of the cord, this body is much
more prominent, and, at the lower part of the olivary body,

some arched fibres, named arciform, pass upwards and outwards
from it to join the restiform body, with which they are con-

tinued to the cerebellum. Separate the pyramid from the

olivary body, by passing the knife between them ; the line of
separation between the two is recognised by the greater density

of the olivai'y body, and by the existence of some small vessels

that enter at this part ; carry the handle of the knife up and
down as well as beneath the pyramid, to separate it completely,

and then cut it across, and turn one half up and the other down.
The pyramid is now seen to be prismatic in shape, the apex of

the prism being directed downwards and inwards; and the

olivary body projects beneath it to the middle line, so as to

separate it entirely from the remainder of the medulla. Its

fibres are continued above into the pons, and they are followed,
Decussa- downwards, to the decussation of the pyramids whicli is situated

thePy- in the median fissure about ten lines below the pons, and is
ramids. fQi-meJ ^y fascicuH or bundles of fibres of one half of the me-

dulla spinalis crossing those of the opposite, to enter the pyra-

mid of the other side. The length of the decussation is about

four lines, and its depth nearly the two anterior thirds of the

medulla. Not only the superficial fibres of the cord, but also

the deeper ones, enter into the decussation ; and these are best

seen by tracing each fasciculus of the decussation, up and down,

orivary in a medulla hardened in spirit. The olivary body, found only
^°^^- in the human medulla oblongata, is the oval eminence on the

outer side of the anterior pyramid ; it is separated from the

pyramid by a groove, and from the restiform body also by a

wider interval. Its length is about half an inch, and its direction

is obliquely downwards and inwards; the upper extremit}', more
prominent than the lower, is separated from the pons by an
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interval of a line, and the lower is bounded by the arched fibres

from the anterior pyramid to the restiform body. The portion

of the olivary body which projects on the surface is covered by
medullary matter; but it is onl^- a dilated portion of it, for the

body extends, as already seen, beneath the pyramid. Separate

this body from the lateral part of the medulla on which it lies,

and raise it upwards, but leave it connected by ks upper and
jDosterior part. Its structure is much denser and harder than

the rest of the medulla ; and portions of it are to be sliced off

to expose the wavy, yellowish or wood-brown line which cir-

cumscribes a centre or nucleus of orange-white medullary mat-

ter ; this zigzag appearance is the corpus dentatum of the olivary Corpus

body, and it is only a capsule or bag of a yellowish or brownish tatum!

matter, with its dilated part towards the surface, and its nar-

rower portion, or neck, which is open, directed backwards. A
band of fibres is continued from its nucleus to the fibres of the

lateral part of the medulla on which it lies ; this band is the

fillet of Reil. This body was considered a ganglion of increase ^'I'j^tof

by Gall. Beneath the olivary body, and projecting to the sur-

face, in the interval between it and the restiform body, are the

lateral fibres of the cord*, which, in passing upwards through the Lateral

medulla oblongata, are thrown to the side, and backwards also the

to the floor of the fourth ventricle. This can be well seen only ^°'^'^*

in a hardened medulla \, in which the anterior pyramid and
the restiform bodies are separated from it, and raised upwards

;

they are then found to be narrow below, and to send fibres to the
decussation across the median fissure ; but, as they ascend to the

pons, they form a thicker and wider fasciculus which reaches to

the middle line beneath the pyramid and olivary body, is in

contact externally with the restiform body to which it sends
fibres, and it reaches backwards to the floor of the fourth ven-
tricle. The prolongation of the fillet is connected to these

fibres. Bell describes a separate decussation for these fibres of

the lateral part of the cord, but its existence is doubtful. The
restiform hody, or inferior peduncle of the cerebellum, continuous Restu

vvith the fibres of the posterior part of the cord, can be seen Body

only in part, since it would interfere with the anatomy of the

cerebellum and fourth ventricle to examine it in this stage of

the dissection, t It is the largest prominence on the half of

* This is called, also, the lateral or senaory tract oi the cord; or the "fais-
ceau in7iominc" Cruveilhier. Anatomie Descriptive, torn. iv.

f If the dissector can procure a hardened medulla oblongata, in which
the anterior pyramid and restiform body are raised from these fibres of the

lateral part of the cord, he will obtain a much better view of this part in it

tlian in the recent medulla.

I Another portion of hardened brain, in which the fourth ventricle was
laid open, and the restiform body exposed, might be advantageously used to

Ulustrate the anatomy of this.
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the medulla oblongata, it is situated behind the olivary body,
from which it is separated by an interval before seen, and it

bounds, laterally, by its posterior border^ the fourth ventricle
;

to its anterior surface are connected the portio dura and portio

mollis nerves, and, below that, the pneumo-gastric and glosso-

pharyngeal nerves ; and the posterior surface is in contact with

the flocculus which comes from beneath it, as well as with the

choroid plexus of the fourth ventricle. The greatest number of

its fibres are longitudinal, and, continued from the posterior

part of the spinal cord, ascend with a direction backwards to

the cerebellum without passing through the pons. In con-

sequence of the divergence of the restiform bodies from the

middle line behind, each appears on the side of the medulla oblon-

gata, and they leave a space — the fourth ventricle — between
them. The restiform body is joined in front by the superficial

arciform fibres from the pyramid, and by deep from the pro-

longation upwards of the fibres of the lateral part of the cord ;

behind, it is joined also by the continuation upwards of the small

Poste. posterior median division of the cord, or the posterior pyramid,

ramidr '"^hich can be seen only in the fourth ventricle, and must be
omitted now, as well as the further consideration of the restiform

body. In the middle line of the medulla, between the deep
longitudinal fibres of the lateral part of the cord of each side.

Septum, is a septum, composed of fibres which pass from before back-

wards, and it divides the medulla into two halves ; this extends

as low as the decussation, and it is continued, above, into the

pons ; it may be seen in a hardened medulla by an incision on
one side of the middle line.

Pons The pons Varolii, or annular protuberance, is the square-
Varolii, shaped medullary portion, situated near the centre of the cranial

mass, between the cerebrum, cerebellum, and medulla ob-

longata, which are connected to it ; and to see it, remove the

pia mater which covers it. It occupies the space in front of

the tentorium cerebelli, and its transverse measurement, about
one inch and a half, slightly surpasses the antero-posterior.

The anterior surface, oblique in the natural position of parts,

rests against the cuneiform process of the sphenoid bone, and
it is grooved along the middle line, usually for the reception of

the basilar artery; the sixth nerve extends forward on each

side of the artery. On the posterior surface is the floor of the
fourth ventricle. The upper border surrounds the crura cerebri

which are connected to this part of the pons, and to the lower

border is united the medulla oblongata; the sixth nerve is

found along this border, on each side, near the middle line, and
the seventh near the outer termination. To the sides of the
medulla are the crura cerebelli, and immediately above their

junction with the pons is the fifth nerve. From the divergence

of the crura cerebri and crura cerebelli from the pons, this body
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has been likened to an animal, of which the crura cerebri were
the arms, the crura cerebelli the legs, and the medulla the tail.

The superficial fibres of the pons are transverse, and continuous

with those of the crura cerebelli^ or anterior peduncles of the

cerebellum, and they pass inwards to the middle line. It will

be found, in dissecting the pons, that it consists of alternate

layers of transverse fibres, in the interstices of which grey
matter is deposited, and that, through these, the fibres from the
medulla pass upwards to the cerebrum. The pons is sometimes
called the great commissure of the transverse or converging
fibres of the cerebellum, and it is supposed to perform for the

cerebellum the same office that the corpus callosum does for

the cerebrum. Divide the transverse fibres over the line of the
longitudinal which enter the pons from the pyramid, and on
the same side as that on which the medulla was examined; the
fibres of the pyramid will be seen to pass upwards through the
transverse fibres and the grey substance ; when about to leave

the pons they form a wider band than at their entrance, and
they are continued, in this jjosition of the brain*, to the inner

and superficial part of the cms cerebri. Raise, with the handle
of the scalpel, the superficial layer of transverse fibres, and turn,

it towards the cerebellum. Beneath the longitudinal fibres of

the pyramid are seen other transverse fibres forming a second
but deeper layer, which is to be divided rather external to the

longitudinal fibres, and to be thrown outwards with the handle of

the scalpel; and beneath them other longitudinal fibres are arrived

at: this second bundle of longitudinal fibres, more numerous
than the preceding, is placed beneath the deep transverse fibres

of the pons, by which it is pressed backwards to the floor of the

fourth venti'icle, and it is continuous below with the fibres of

the lateral part or tract of the medulla ; the fibres then pass

through the pons, and, leaving it above, are continued into the

crus cerebri, of which they form the deep and outer part; they are

separated from the others by the locus niger. Connected to this

set of fibres is the band, or fillet, from the olivary body, which Fiiietof

divides in the pons into two portions ; one is continued forwards ^"'"

with these, and the other turns outwards and upwards beneath
the fifth nerve, and emerges on the upper part of the crus

cerebri, close to the corpora quadrigemina, and its point of

appearance must be seen afterwards ; the distribution of the

fillet is seen only on a hardened medulla and pons. No other

transverse fibres of the pons are beneath these longitudinal

ones ; but the superior peduncles of the cerebellum are still

deeper than they. The roots of the fifth nerve pass downwards

* The terms above and below are here used "as the parts lie during the

dissection ; but when the brain is in its natural position, they v.'ill be re-

versed.
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through the deep transverse fibres of the pons, to join the

bundle of the deep ascending longitudinal fibres in the floor of

the fourth ventricle.

Septum. A septum similar to that in the medulla oblongata, is found

in the middle line of the pons ; one border rests on the com-
missural fibres of the pons, and it is continuous below with that

in the medulla oblongata.

Crura\ The crura cerebri are two cylindrical, medullary processes^
erebri.

g^tendcd from the upper border of the pons, from which they
issue, to the under part of the hemispheres, and chiefly to the
optic thalami. Each crus is narrow at the pons, but it becomes
wider as it extends forwards to the hemisphere, and it is about
three quarters of an inch Jong. The superficial surface is free,

and crossed near the front by the tractus opticus, and farther for-

wards, and rather external to the optic tract, is a white medul-

Meduiia lary band,—the medulla meognita ; the deep surface corresponds

iiita^'
^ ^^^ optic thalamus and corpora quadrigemina : to the outer

side of the crus cerebri, and between it and the convolution of

the middle lobe, is the fissure into the inferior horn of the
lateral ventricle. Between the two crura is a space in which
are seen the locus perforatus, the corpora albicantia, and tuber

cinereum, which form part of the floor of the fourth ventricle

;

and to its inner side is attached the third nerve. The crus

consists of the longitudinal fibres which have been seen in the

pons, and which leave this body to enter it ; the superficial

longitudinal fibres are continuous with those of the pyramid,

as may be proved by raising forward this bundle of fibres with

the handle of a scalpel, as far as to the tractus opticus. When
Locus this is done, a grey body—the locus niger— is exposed, as well as
niger.

^^^^ Origin from it of the third nerve. Divide the locus niger

by a vertical incision ; it will be seen to lie nearer the inner than

the outer part of the crus, to be convex towards the surface,

and concave in the opposite direction ; and beneath it again are

the deep longitudinal fibres of the pons, or of the lateral tract,

which pass beneath the locus niger, whilst those from the

pyramids lie superficial to this substance.

Foste- I'o the outer side of the crus cerebri is a club-shaped convo-
riorex- Jution, fiom wliicli the pia mater is to be removed, and on the

of the same side as on the pons and medulla. It is the posterior ex-

futionof tremity of a convolution which surrounds the corpus callosumy
the Cor- g^j-jj jg continued forwards to the fissure of Sylvius ; it is narrow
pus cal- ,,.,,. 1 , 1/ , . . ,

losum. behmd, where it turns round the corpus callosum, but it widens

as it extends forwards along the outer surface of the crus

cerebri, and it ends in a somewhat triangular-shaped extremity.

Along the inner side is a small portion of the convolution pro-

longed backwards for about an inch, and if the convolution be
raised with the handle of a scalpel, a meduUaiy band— the

taenia hippocampi— is seen to be connected to this prolonged
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portion. Between the taenia, or extremity of the lateral pro-

longation of the fornix, and the crus cerebri, is the aperture into

the inferior cornu of the lateral ventricle ; by which the pia

mater enters this part of the ventricle, and the aperture is only

the lower termination of the great fissure of Bichat. Cut across

this convolution, and turn it back ; the cavity of the inferior

cornu of the lateral ventricle is opened, and the projection of

this convolution into it, or the hippocampus major, is exposed;

this elevation is covered by the medullary matter which lines

the inferior cornu. By this step, the attachment also of the

optic nerve to the corpora geniculata can be observed, as well

as the bands which pass to the optic thalamus of this side from

two of the corpora quadrigemina.

The fissure of Sylvius will be exposed by taking away the Fissure

arachnoid, which is reflected across it from the anterior to the vius^

"

middle lobe, and also by removing the pia mater that lines it.

It is directed upwards and backwards between the anterior and
middle lobes ; it contains the middle cerebral artery, and it

corresponds to the small wing of the sphenoid bone and its fold

of membrane. The fissure divides above into two portions, one
of which passes before, and one behind some small convolutions

which constitute the island of Reil. At the inner extremity of

the fissure is a medullary spot,— the substantia perforata antica, Sub.

or lamina erihrosa,—perforated by numerous vessels which enter pe^rib!-^

the corpus striatum ; and the island of Reil, situated in the '^'*'''-

fissure, consists of five or six small convolutions united below Rei"'^
°^

in a projecting part which connects the anterior and middle
lobes, but they are separate above : the branches of the middle
cerebral artery surround the island.

Return again to the middle line : the space included by the i-o"is

divergence of the crura cerebri is the locus perforatus, aspotratus.

in which many apertures for vessels exist, and which forms part

of the floor of the third ventricle.

The corpora alblcantia are two small, pea-shaped bodies Corpora

placed in front of the locus perforatus, and behind the tuber tu."^^"*

cinereum. The}' are medullary on the outer surface, and the

covering of medullary matter is derived from the crus of the

fiarnix, which makes a remarkable turn around this body ; but

the interior of each is cineritious, and they are moreover con-

nected together by a slight commissure of grey matter.

The tuber cinereum, or grey matter behind the commissure of Tuber

the optic nerves, assists to form part of the floor of the third reum.

ventricle ; and it is continued above into the ventricle, the lower

part of which it lines ; in front of it is the commissure of

the optic nerves, each nerve sending a white filament into it,

and from its centre projects the infundibulum to the pituitary

body. The infundibulum descends, with an inclination forwards, infundi.

behind the commissure of the optic nerves, to the pituitary body ;

'^"'""'-
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it is wide above^ but contracted below ; and, if cut across, it is

found to contain a canal which descends to near the pituitary body,

but is then closed by the lining membrane of the third ventricle

which descends in it. It is a reddish-looking body, and con-
sists of an envelope or tube of pia mater, in which is contained
cineritious matter continuous with that of the tuber cinereum,
and third ventricle.

Pitui- The pituitary body, most commonly injured in removing it

Body, from its bony case, would be better seen by leaving it some-
times in the base of the skull, and by afterwards removing the
vertical plate of bone behind the sella turcica. It is a reddish-

looking body, situated in the hollow of the sella turcica, and
between the two cavernous sinuses ; one portion of the circular

sinus is before and the other behind it ; the arachnoid mem-
brane is stretched across the upper surface of this body, but the

dura mater passes between it and the bone. The lower sur-

face is convex, but the upper flat, or slightly concave, is

joined by the infundibulum. This body is divided into two
portions ; the anterior is the largest^ and it is hollowed out to

receive the posterior.

Dissec- In the median fissure between the anterior lobes, is the
'^'°"' anterior termination of the corpus callosum ; and, to expose it,

the convolutions of the under part of the anterior lobe are to be
removed, on the same side as that on which the other parts

have been dissected. Remove the convolutions on the under
surface of the anterior lobe, except the one which is in contact

with the corpus callosum, and bends round its front to pass

backwards to the fissure of Sylvius : the posterior part of this

convolution has been seen to come forwards to the same spot

;

so that it surrounds the corpus callosum and the inner part of

the hemisphere. Cut across this convolution, and throw it for-

wards : some medullary longitudinal fibres, which extend back-

wards to the fissure of Sylvius, are raised with it from the

transverse fibres of the corpus callosum ; these constitute the

covered band of Reil.

Anterior The corpus cciUosum bending upon itself, in front, extends

^it^^of horizontally backwards in the median fissure to within about a
the Cor- quarter of an inch of the anterior commissure, and it ends in a
losum." well-marked, concave margin, from the centre of which a thin

Lamina excavatcd, grey portion — the lamina cinerea— is prolonged to
cmerea.

^|^g tuber cincreum, beneath the commissure of the optic nerves,

and over the round anterior commissure of the cerebrum, which
may be seen through it. This lamina closes the front of the

third ventricle, and it is so thin that it is often broken through

Fillet, in removing the pia mater from it. On each side is a white

medullary band,

—

thejillet of the lamina cribrosa, which is pro-

longed from the corpus callosum to the substantia perforata,

and it is continued backwards to join the medullary substance
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on the crus cerebri, external to the optic nerve, or the medulla

incognita of Reil. The part of the corpus callosum that bends
is called the Jinee, and the prolonged portion the beak. In the Knee.

centre of this body is a raphe, with which the fillets are often ^'^^''•

continuous ; and to the other surface of this reflected part is

connected the septum lucidum, or partition between the lateral

ventricles; so that an incision on one side of the raphe would
open the lateral ventricle. The corpus callosum extends, late-

rally, into the anterior lobe, beneath its convolutions ; it forms

part of the floor of the lateral ventricle, and the under j^art of

a medullary capsule for the corpus striatum.

Follow outwards on this left side, on which the convolutions Dissec-

of the anterior lobe have been removed, the lateral part of the

corpus callosum, and rather in iVont of the island of Reil is the

prominence of the corpus striatum, — a body to be seen in the

lateral ventricle,— which is covered by this medullary layer.

Remove a thin portion of the corpus striatum by a horizontal

incision, and the anterior commissure will come into view near

its inner part, either with the first or second cut of the knife.

This section of the corpus striatum exposes a grey substance. Section

of a conical form, with the large extremity to the front of the corpus

brain ; and it is divided into two portions, an inner and an outer, f''^-

by a vertical septum of medullary fibres which pass to the

hemisphere, and are continuous with those of the crus cerebri

;

these two portions of the grey substance of the corpus stri-

atum unite in front of their septum, and in them some of the

small medullary fibres terminate. The hiner division of the

grey matter is least exposed by this incision, and coming
through it, as well as through the inner and lower part of the

septum of medullary fibres, is the anterior commissure of the Anterior-

cerebrum, a round, white, medullary fasciculus, which then miss'uie.

bends backwards and outwards across the outer division of the

grey matter, nearly parallel to the optic nerve, but separated

from it by the substance named medulla incognita, to reach,

near the island of Reil, the inferior lobe of the cerebrum, in

which it expands, most of its fibres radiating to the roof of the

descending portion of the lateral ventricle : the long root of the
olfactory nerve is traced to this radiation of the anterior com-
missure. The outer portion of the grey substance of the corpus

striatum is incased by medullary matter externally and below,

and internally by the medullary fibres which ascend through
the corpus striatum to the hemispheres : these medullary
boundaries to this grey portion of the corpus striatum con-
stitute the medullary capsule of Reil.* To the outer side of Medui-

'^ -^ lary
Capsule
of Kcil.

* To pursue further this subject, consult the essays of R.eil, in his Ar-
chives of 'Physiology, in the volumes from the year 1807 to 1812; or the
translation by Mayo.

D



34i DISSECTION OF THE BRAIN.

the corpus striatum and its capsule, are the convolutions of the
island of Rail.

The examination of the base of the brain is now completed ;

but, before turning it to dissect the upper part, place some
tow or a portion of cloth into the hollow on the under part of

the anterior lobe ; then turn over the brain on to its base, and
let the anterior lobes be raised by something of the same thick-

ness, nearly, as the cerebellum, that the hemispheres may be
level. Remove the pia mater from the outer and inner sur-

faces of the hemispheres.

Cere- The upper surface of the cerebrum is oval, the larger end is
brum.' directed backwards, and the surface is convex, to correspond

to the concavity of the skull. A median fissure, the con-

tinuation of that already seen in the base, divides the cerebrum
into two parts or hemispheres ; the fissure is limited below by
the corpus callosum, and in it are the anterior cerebral arteries

which ramify on the inner sides of the hemisphere. The outer

surface of each hemisphere is convex, as before said, and the
inner flat, touches the opposite in front, but is separated from it

behind by the falx cerebri ; the anterior part of each is smaller

than the posterior. The division of each hemisphere, below,

into lobes, has been examined. The surface of each hemi-
sphere is irregular and contorted, like the small intestine ; the

,
twisted portions are called convolutions, and the depressions be-
tween these the sulci. The only convolution which it is ne-

cessary to examine is that of the corpus callosum, which lies

close against this body ; and the sulcus is one which extends
horizontally backwards along the inner part of the hemisphere,

on a level with the corpus callosum, and from the posterior part

of the convolution of the corpus callosum ; this depression corre-

sponds to an elevation— the hippocampus minor— in the poste-

rior cornu of the lateral ventricle ; from this horizontal sulcus a
vertical one passes upwards to the convex part of the hemi-
sphere.

convo- Cut off the upper part of each hemisphere to a level with the

the Cor- convolution of the corpus callosum : this convolution of the
puscai. corpus callosum is a long and single convolution, except behind,

where it is marked by some vertical, superficial indentations,

and it bends round both the front and back of the corpus

callosum, to reach the fissure of Sylvius, which alone interrupts

the continuity around the hemisphere ; it is narrower before

than behind, and its anterior and posterior terminations have

been seen at the base of the brain. Between this convolution

and the corpus callosum is an interval, sometimes called the

ventricle of the corpus callosum : divide this convolution by a
* vertical incision about its centre, and tear it off the corpus callo-

sum beneath, towards both the front and back of the brain : in

doing this, a band of longitudinal fibres, which lies superficial to
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the transverse of the corpus callosum, is raised with it ; this is covered

the covered band of Reil. Keu.
°

From the incision now made into the cerebrum, it is seen to centrum

consist of a central medullary portion continuous with the
°^*'®'

corpus callosum, and of an enveloping layer of grey matter

about a line in thickness, which sends prolongations inwards to

different distances, according to the depth of the sulci which it

lines. The medullary substance, which is fibrous, is covered

by small drops of blood from the extremities of the divided

vessels, particularly in a fresh brain, and each convolution

consists of a medullary nucleus, or centre, enveloped by
the grey or cineritious matter. When only one hemisphere of

the cerebrum is cut off on a level with the corpus callosum, the

appearance of the medullary matter is said to form the centrum

ovale minus ; but when both are removed to the level of the

corpus callosum, the centrum ovale of Vieussens is exposed.

The corpus callosum, or great commissure of the cerebrum, is Corpus

placed as a roof to the lateral ventricles which it closes, and it sumT

not only extends in the median line between the two hemi-
spheres, but it reaches also into them. The length is about four

inches, and the anterior part, narrower than the posterior^ is

also nearer the front than the posterior part of the brain. The
upper surface, rather convex from before backwards, presents

in the middle line a slight depression, on each side of which is a
raised line, — the longitudinal nerve of Lancisi : these, together,

constitute the raphe of this body. The arteries of the corpus Raphe.

callosum, and the posterior part of the falx cerebri, are in contact

with the central part of this surface of the corpus callosum, and
on each side, its convolution and the covei'ed band are situated

on it. The anterior part turns upon itself to reach the base of

the brain, where it has been seen, and the posterior^ thicker,

bends down to join the fornix which is situated beneath it and
parallel to it. Its fibi-es are transverse in the middle line, but at

each extremity they are oblique, those in front arching outwards
into the anterior lobe, and those behind into the posterior lobe,

as well as into the posterior cornu of the lateral ventricle, which
they line. Beyond^the extent of the covered band, the transverse

fibres cease, in a raised line which marks the point at which
the fibres assume the form of laminae, and peel off in a hardened
brain.

Divide the corpus callosum from one end to the other in a Dissec-

line rather external to its free central part, and on the side on ''°""

which the base has been dissected ; and from its front and pos-

terior part carry the incisions outwards into the anterior and
posterior lobes, to open the lateral ventricle beneath. In cutting

through the fibres of the corpus callosum, a thin diaphenous
membrane— the lining membrane of the lateral ventricles — is

seen to line its under surface, and from its centre a thin projection

D 2
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extends down between the cavity in this hemisphere and that

in the opposite.

The thickness of the corpus callosum is greatest at the pos-

terior part, and its fibres are continued into the floor of the

posterior part of the lateral ventricle, to form the medullary

layer which invests this cornu, and covers the two projections

of the hippocampus minor and major : the anterior part is also

thicker than the centre. The under surface forms the upper
part or roof of the lateral ventricle, and from its centre descends
the septum lucidum to the fornix, with which the corpus cal-

losum joins behind, when it makes its posterior fold.

Lateral 'X'he lateral ventricles are two in number, one for each heml-
cie., sphere, and they are separated by a partition which descends

from the under part of the corpus callosum to the fornix. An
aperture of communication exists in the lower part of the

septum. Each lateral ventricle, larger before than behind, is a
narrow interval which occupies the centre of the hemisphere,

and it extends forwards into the anterior lobe, backwards into

the posterior, and downwards into the inferior lobe ; so that it is

said to consist of a body and three cornua, or of a horizontal

and a descending portion. The body or centre of the horizontal

portion of the ventricle is almost straight, but it has, however,

a slight inclination outwards ; and opposite the posterior fold of

the corpus callosum, the horizontal portion of the latei'al ven-

tricle divides into two parts : a posterior portion or posterior

cornu, and a descending part or inferior cornu, which divei'ge from
each other, the former with a direction at first outwards, then
inwards to the middle line, so as to form a slight convexity exter-

nally, and the latter obliquely downwards and inwards, below the

"level of the horizontal portion, to end beneath it, close to the

fissure of Sylvius ; the anterior extremity, or cornu, is directed

outwards, and it diverges from the one of the opposite side.

The surface of the ventricle is white, or lined by medullary
•matter, except a part in the floor, near the front, which is occu-

pied by the large grey or cineritious body, the corpus striatum ;

and on the walls, particularly in front, are numerous veins. A
serous membrane, prolonged from the third ventricle by the

aperture of communication between the two lateral ventricles

and it, or by the foramen of Monro, lines the interior of the

cavity, and it secretes an aqueous vapour. This membrane is

said to be a prolongation of the arachnoid into the interior of

the brain by the canal of Bichat ; and by its reflections in the

lateral ventricle, it closes the aperture in the inferior cornu, as

well as the horizontal fissure between the margin of the foraiix

and the optic thalamus, in the floor of the ventricle.
Bound- The roof of the horizontal portion of the lateral ventricle is

formed by the corpus callosum which extends, laterally, into

the hemisphere. The floor, much more irregular, presents, in
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front, the portion of the coi'pus callosum which passes beneath
the corpus striatum from the reflected part of the corpus
callosum, then the large, grey, pear-shaped body, the corpus

striatum ; behind this, the optic thalamus, on which are placed

the vascular fold of the pia mater, or plexus choroides, and the

thin, white border of the fornix; and between the optic thalamus
and the corpus striatum is a white line,—the taenia semicircularis

;

close behind the optic thalamus the descending portion begins,

and the commencement of a large projection— the hippocampus
major—forms a part of the floor ; and in the posterior extremity
or cornu, called digital cavity, from its resemblance to the im-
pression of a finger, is a small eminence,— the hippocampus
minor. The boundaries and relations of the descending portion

must be omitted till it can be dissected. The inner wall, or

septum, between the ventricles, is thin, almost pellucid, and
much deeper in front than behind, because of the greater depth
of the lateral ventricles at this part : in it, opposite the front of

the optic thalami, is the foramen of Monro, or aperture of com-
munication between the cavities. The septum lucidum and
the part of the fornix which arches over the foramen of Monro,
enter into the formation of the septum ventriculoncm : numerous
veins ramify on the septum. The outer boundary is the angle

of union of the roof and floor, which are inclined towards each
other, so as to meet externally.

The septum lucidum, or inner boundary of the lateral ventricle, septum

will be better seen by opening the lateral ventricle of the op- ^^^^^

posite side, in the same way as the other, and by gently raising

the central part of the corpus callosum which remains. It is a
thin, transparent partition between the lateral ventricles, some-
what triangular in form, the larger extremity being before, and its

narrow pointed portion behind ; the surfaces look to the lateral

ventricles, of v.hich they form part, and they are covered by the

same lining membrane and veins. The upper border, convex, is

attached to the centre of the under part of the corpus callosum

as far as to its posterior border ; the under, concave, is united

along the centre of the upper surface of the fornix as far as to

the anterior part of the optic thalamus, but in front of this it is

connected to the anterior commissure, to the centre of the

prolonged part of the corpus callosum, which lies between the

fillets of this body, as well as to the under or reflected portion

of the corpus callosum in front of this. The septum consists

of a medullary layer on each side, on the outer surface of
which, near its lower and anterior part, is placed some cineritious

matter prolonged to it from the third ventrical beneath, and it

is covered by the lining membrane of the lateral ventricle. Cut
across the central portion of the corpus callosum rather in front

of its middle, and turn the ends forwards and backwards : which
will separate the layers of the septum lucidum, and expose the

D 3 . .
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cavity of the fifth ventricle within ; or this may be made more
apparent by blowing air, by means of a blow-pipe^ between the

Fifth two layers. The fifth ventricle, inclosed between the layers of

cie."
" the septum lucidum, is larger in front— at which part it is about

a line in breadth— than behind, where it ends in a point above
the end of tl>e fornix ; a thin smooth membrane lines the cavity

which is said to communicate in the foetus with the third, by au
aperture between the crura of the fornix ; but it is not open in

the adult.

Dissec. : Throw well back the posterior part of the corpus callosura
tion.

jjy dividing the septum lucidum, but with care, so as not to

injure the fornix beneath ; the anterior part is also to be raised,

and the fornix, which is placed below, may be examined before

the parts in the lateral ventricle, since this proceeding will then
allow a more continued dissection of that part.

Fornix. "Yh-efomix or vault is a horizontal, triangular-shaped layer of
medullary substance, situated at a certain distance beneath the

corpus callosum,— the septum lucidum reaching between the

two,— and above the third ventricle which it assists to close.

Its extent forwards is to the front of the optic thalamus, at

which part it is narrow, and it bends downwards over the

foramen of Monro, whose upper boundary it forms, to end in

two crura, or processes, which descend by the side of the

thalamus to the corpora albicantia at the base of the brain.

The posterior part, wider than the rest, joins in the middle line

the corpus callosum, and it sends off, laterally, to the descending
portion of the lateral ventricle, a riband-like band, which is

Taenia Called tcBnici Mppocampi, or corpusfimhriatiim. The border on

campi!" each side is free, projects into the lateral ventricle, and along it

is placed the flocculent plexus choroides ; the fissui-e between
the contiguous borders of it and the optic thalamus is closed by
the lining membrane of the cavity. The upper surface receives

along its centre the septum lucidum, to which it gives fibres,

and each lateral portion that rests on the optic thalamus forms
part of the floor of the lateral ventricle. Cut across the fornix,

near its front, and throw it forwards ; the descending pillars are

seen behind the transverse medullary band of the anterior com-
missure, which appears between the diverging crura ; the

Fora-" foramen of Mo7iro, orforamen commune anterius, is also opened :

Monro ^'^^^ aperture is bounded above by the fornix, and on each side

by the rounded extremity of the optic thalamus ; it is single

below, and divided above into two portions,— one for each lateral

ventricle,— beneath the free margins of the fornix: through this

aperture the third and lateral ventricles communicate, the
plexus choroides lies in it^ some veins from the corpus striatum pass
through it to the veins of Galen, and the lining membrane of the
lateral ventricle joins that of the third by means of it. Throw
back the remaining portion of the fornix from the velum inter-
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positum beneath, and numerous small vessels are seen entering

it on its under surface ; also, near where it joins the corpus

callosum, is an appearance, called the lyra, or corpus psalloides, Lyra, or

which is formed by some transverse fibres between the two '^'^^^^

longitudinal bands of the taeniae hippocampi, which converge to loides.

each other in the body of the fornix. The fornix consists of

two medullary portions— the crura— which commence in the

optic thalami, and then ascend and unite together above the

foramen of Monro to form the body of the fornix, which gives

off behind other two medullary bands or crura,— the teeniae hip-

pocampi ; and at the point of divergence of the posterior crura

is the lyra.

Return to the examination of the lateral ventricles, and leave

for the present the velum interpositum and plexus choroides.

The corpus striatum is the large, cineritious, pear-shaped body corpus

situated in the floor of the lateral ventricle, and it corresponds
ty^^,"

externally, as seen at the base, to the island of Reil, in the

fissure of Sylvius. This body is placed obliquely, so that the

anterior extremity, which is largest, is near the septum in the

middle line ; but the posterior extremity, thin and pointed,

extends to the roof of the descending portion of the lateral

ventricle, and it is directed outwards and backwards external to

the optic thalamus ; the inner and upper surface is free in the

lateral ventricle, of which it assists to form the floor, and it is

covered by numerous veins,— the veins of the corpus striatum ;

the outer and lower sui'faces correspond to the hemisphere and
island of Reil. The optic thalamus is internal to it, and be-

tween the two bodies is a white band,— the taenia semicircularis.

The corpus striatum is grey externally, and it has been called

the superior ganglion of the cerebrum, by Gall ; since he con-

ceived that it increased the number of the medullary fibres of

the crus cerebri, which pass through it to the hemisphere.
Make a small incision into the centre of the corpus striatum of

that hemisphere which is untouched at the base, until the me-
dullary fibres are reached, and the reason why this body has
received its name is evident. The fibres that pass through this

body are continuous with those of the crus cerebri; and to see
them on the opposite side, remove with the handle of the knife

the whole of the cineritious part of the coi'pus striatum above
the fibres ; follow also backwards to the posterior and inferior

lobes, the fibres which radiate from the outer side of the
optic thalamus. In raising the grey substance of the corpus
striatum fi-om the anterior of the medullai'y fibres, processes of
it are seen to cross or digitate with the white bundles ; this is

called \k\Q. pecten by Reil, and this arrangement obtains to near pecten

the posterior part of the optic thalamus; some vessels also pass"*^^^''-

with the grey substance, between the bundles of white fibres.

The anterior commissure is also exposed as it crosses this mass
D 4 .-
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of grey substance, before it perforates the radiating medullary
fibres.

Diverg. The radiating or jvjramidal fibres, exposed by the previous

bresof dissection, form the fibruos cone of Reil ; they are continuous

Cerebi-r
^^'''^ ^^^^ fibres of the crus cerebri, but they are increased in

oirFi- ' Bumber, and are prolonged through the optic thalamus and

Cone of corpus Striatum, to radiate from their outer borders into the
•'^"'- anterior, posterior, and middle lobes of the cerebrum. The

anterior fasciculi of the fibres, long and slender, are connected
to the anterior commissure which perforates them, to reach the

lower portion of the grey matter of the corpus striatum, across

which it passes to the roof of the inferior cornu of the lateral

ventricle, as seen in the dissection of the base.* The next in

order from before backwards, shorter and thicker, are the prin-

cipal fibres that digitate with the processes of the grey matter ;

the fasciculi to the posterior lobe are the longest, and they pass

horizontally backwards beneath the tail of the corpus striatum,

instead of through the centre of the grey substance ; and the

fibres to the inferior lobe do the same, and are directed down-
wards. These medullary fibres pass through the corpus stria-

tum, and divide it into an upper and a lower mass of grey sub-'

stance : the upper has been removed, but the loner will be
exposed by either a horizontal or a vertical section of the fibres,

and it has been before seen^ in part, at the base of the brain ; it

does not extend so far back as the upper, so that the fibres to

the posterior and inferior lobes have grey matter on only the

vipper surface ; and it joins with the grey substance of the

upper mass by prolongations between the medullarj fasciculi, as

well as in front of the fasciculi of the diverging fibres ; it is also

contained in a capsule, of which these diverging fibres form the

upper and inner sides.

f

TjBiiia The tcenia semicircidaris, to be seen on the side opposite to

that in which the corpus striatum has been examined, is a
thin, white band,' situated between the corpus striatum and
the optic thalamus ; in front it passes downwards and inwards,

* If the corpus striatum has not been cut into at the base of the brain, a
good view of the course and relations of the anterior commissui'e may be ob-

tained by the following dissection : open the lateral ventricle in the usual
way ; scrape away with the handle of the knife the upper and inner mass of
the cineritious substance of the corpus striatum, which will expose the

commissure passing through it to perforate the medullary fasciculi ; cut

thi'ough the medullary fasciculi, and remove the lower mass of cineritious

substance from the capsule that contains it, but leave untouched the commis-
sure which passes through it. The commissure then perforates the outer

wall of the medullary capsule that contains this lower cineritious mass of the

corpus striatum, and it enters into the roof of the inferior cornu, where it

radiates : it may be seen in the cornu of the ventricle, by opening it from
the outside, as in the usual dissection.

t For a more detailed description of these fibres, consult the accurate

essays of Reil, before referred to.

semicir
cularis.
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becomes broader, and joins the anterior pillar of the fornix

;

and behind it continues backwards, internal to the pointed ex-

tremity of the corpus callosum, and it ends in the roof of the

descending portion of the ventricle, near the corpus genicula-

tum externum, by joining the medullary matter which invests

the cornu. Beneath this body passes the vein of the corpus

striatum to join the veins of Galen. Superficial to the an-

terior part of the taenia, is a thin, yellowish-looking band,— the

lamina cornea, which appears to be a thickening of the lining Lamina

membrane of the ventricle, and under it pass some veins to join
*^°'^"^*'

that of the corpus striatum.

The optic thalamus is only partially seen now, and it should

be left till after the dissection of the third ventricle.

The hippocampus minor or '•'ergot" is a projection in the floor Hippo-

of the posterior extremity or cornu of the lateral ventricle ;
<^^™p"*

it is broad before and pointed behind, and liable to great varie-

ties both in size and form ; it is covered by a medullary laj'er

which lines the whole cornu, and is derived from the posterior

extremity of the corpus callosum. When cut across trans-

versely, the projection is found to be formed by a sulcus, before

seen at the posterior part of the inner surface of the hemi-
sphere, and it is covered internally by the white matter of the

cornu.

The descending portion or inferior comic of the lateral ven- De."

tricle will be exposed by cutting vertically, at the back of
^^^^^^^'^'^J^^

the optic thalamus, through the substance of the hemisphere the la-

not dissected below, nearly to its base, and following forwards ventri-

with the knife the great projection of the hippocampus major. ^'^•

This portion of the ventricle is a narrow interval which passes
round the crus cerebri, and below the optic thalamus, to near
the fissure of Sylvius ; and its direction, curved something like

a half-bent finger, is at first outwards ; it then turns downwards
and inwards, and it is finally prolonged almost horizontally for-

wards. Its upper boundary is the under surface of the optic

thalamus, and the surface of the hemisphere external to it, on
which are seen, if the roof be raised, the termination of the
thin, pointed extremity of the corpus striatum, and internal to

it the white band of the taenia semicircularis ; these end near
the corpus geniculatum externum. The floor is formed by the

curved projection of the hippocampus major, with the thin pro-

longation of the fornix or the taenia hippocampi, along its con-
cave margin ; the plexus choroides rests on this ; and external

to the hippocampus is another projection, also medullary on the
surface,— the jxs accessoriiis or eminetitia collatercdis. Between pes ac-

the hippocampus and its taenia, and the crus cerebri, which they ^f^j""

half encircle, is a fissure,— part of the great fissure of Bichat,

—

by which the pia mater enters the lateral ventricle, but it is closed
by the reflection of the arachnoid membrane across it.

The hippocampus major or cornu Animonis is the large pro- Hippo-
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campus jection into the floor of the descending part of the lateral ven-
major.

ii.[q\q . convex on the sui-face that looks into the ventricle,

it is also convex externally, but concave internally^ and it

is curved in the same direction as the cornu of the ventricle

:

the anterior extremity, larger than the posterior, presents, ex-

Pgg, ternally, two or three projections, — the pes hippocampi. This
body is covered, on its ventricular surface, by the medullary
matter which invests the cornu, and is continuous with the

.
posterior part of the corpus callosum. The taenia hippocampi

Hippo- or posterior crus of the fornix extends along its concave margin,
campi. j^,^|- jj. gradually becomes smaller, and it ends anteriorly in its

medullary investment. Cut across the portions of the corpus
callosum and fornix, which remain in the middle line above the

velum interpositum, and turn them aside to see the convolution

of the corpus callosum, which descends around the crus cerebri,

bounds externally the fissure into this part of the ventricle, and
forms inferiorly the hippocampus majoi*, by its projection into

the inferior cornu. Turn aside the taenia hippocampi, and re-

move the pia mater from the grey matter beneath it, and the
margin of the grey matter contained in the navicular fossa of

the convolution has a notched or serrated border, which has

Fascia
^
been named the corpus denticulatum or fascia dentata. If the

dentata.. hippocampus be divided, it is seen to be formed by the convo-
lution of the corpus callosum, vv^hich projects into the cornu ; it

is covered internally by medullary matter, and into its centre

projects also a medullary layer.

Fissure By replacing the convolution of the corpus callosum against

chat!" the crus cerebri, and again removing it, a correct knowledge
will be obtained of the formation of the fissure of Bichat, or

great horizontal fissure of the brain. This fissure is an in-

terval left, in the development, backwards, of the hemispheres,

between them and the corpora quadrigemina, in the middle
line, and between them and the crus cerebri and optic tha-

lamus on each side. It consists of a central or horizontal

portion between the corpus callosum and fornix above, and the

tubercula quadrigemina below, and of a vertical or descending
part, on each side, which reaches nearly to the fissure of Syl-

vius, and it is bounded, externally, by the corpus fimbriatum,

and convolution of the corpus callosum, or by the inner part of

the hemisphere ; and, internally, by the crus cerebri and optic

thalamus. Through this great fissure the pia mater projects

into the lateral ventricle, forming in the centre the velum inter-

positum ; and the lateral portion of the membrane, corrugated
and irregular at its margin, is the plexus choroides. A part of
the same fissure, is the interval in the lateral ventricle, between
the margins of the fornix and the optic thalamus, since, if the
hemispheres were forcibly pulled forward, the fornix would be
raised with them. The reflections of the arachnoid membrane
in the cavity of the ventricle, as before said, close this fissure.
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The velum interpositum is the central part of the fold of pia veium

mater, which enters the brain by the fissure of Bichat ; it is gitum.""

situated beneath the fornix, and it covers the interval left

between the optic thalami : it is triangular in shape, the base
behind, and the apex in front in the foramen of Monro, and it

divides anteriorly into two portions which join the plexus cho-

roides. The upper surface is in contact with the fornix, to

which it gives many vessels, which were cut through in raising

this body ; the under surface looks to the third ventricle, of
which the velum forms the roof, and it covers a part of the

optic thalamus of each side, the pineal body, and the veins of

Galen, which are seen through it. The borders are connected
to the plexus choroides by a thin portion of membrane, which
passes beneath the border of the fornix. The plexus choroides Plexus

of each side, or the free margin of the fold of pia mater which roides.

enters by the fissure of Bichat, is a red, somewhat round, fringed

body, which extends through the lateral ventricle from the

foramen of Monro to the aperture in the inferior cornu ; its

lower portion is larger than the anterior, and it lies on the optic

thalamus, by the side of the fornix, in the horizontal portion of

the ventricle, and on the hippocampus major in the descending
portion ; a thin fold of pia mater passes beneath the margin of
the fornix to connect it to the velum interpositum, and in the

foramen of Monro it joins also the velum. It contains arteries

and veins, and it receives veins from the walls of the ventricle

;

from its anterior part emerges a vein to join the vein of Galen of

that side. Some rounded hard bodies, as well as small cysts, are

found oftentimes in this fold of vascular membrane.
The veins of Galen may be rendered visible by blowing them Veins of

up by means of a pipe introduced into the extremity that joins

the straight sinus ; there is one for the right and one for the

left side, and each commences at the foramen of Monro, by the

union of the large vein from the corpus striatum with one from
the plexus choroides ; the veins then run side by side to the

back part of the velum interpositum, and they usually join into

one, Avhich opens, at the margin of the tentorium, into the

straight sinus : before doing so, it is joined by a vein from the

upper surface of the cerebellum.

Raise the vein formed by the union of the veins of Galen ; it Canai of

is enveloped by a funnel-shaped tube of the arachnoid mem-^"^''^*'

brane, and beneath it is the aperture described by Bichat as the

canal by which the arachnoid membrane enters the ventricles.

The canal oi Bichat, situated below the velum interpositum and
the veins of Galen, and above the pineal body, opens in front of
the pineal body, but below it, into the posterior part of the third

ventricle behind the plexus choroides of this ventricle : this will

be seen when the velum is raised. This canal, closed in the

adult, is open in the foetus, and the arachnoid membrane, which
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enters by it, passes into the third ventricle, which it lines ; then
into the two lateral by the foramen of Monro, and into the

fifth by the aperture of communication with the third; from the

third it is prolonged backwards into the fourth, from which it is

continued into the sub-arachnoid space of the cord by the aper-

ture of the fourth ventricle. In the lateral ventricle the serous

membrane envelopes the plexus choroides ; and by its reflection

from one margin to the other of the fissure of Bichat, this great

aperture into the lateral ventricle is closed.

Dissec- Raise, with care, the velum interpositum^ without removing
'"" the pineal body which is closely surrounded b}' the pia mater

;

and on its under surface are two folds of membrane, similar to

the plexus choroides of the lateral ventricles, with which they
join in front : these are the plexus choroides of the third ventricle.

The third ventricle is now exposed.
Third The thi7-d ventricle, or interval between the optic thalami, is
Ventri- ....
cie. Situated in the middle line of the cerebrum, below the level of

the other ventricles, M-ith all of which it communicates, and its

floor forms part of the base of the bi'ain ; the depth of the cavity

is much greater before than behind, in consequence of the
Bound- obliquity of its floor. The sides of the ventricle are the optic

thalami; and, stretching across the centre of the space from
one to the other, is a soft grey body,— the soft cominissure. This

is to be cut through, and it will be seen that the upper part of

each lateral boundary is the optic thalamus, with the peduncles
of the pineal body extending along it ; but the lower and anterior,

is the grey substance of the third ventricle : a groove separates

the two portions. The roof is formed by the velum interpo-

situm and fornix ; and the floor, covered by the grey matter of
the ventricle, consists of a narrow, grooved part, behind, which
corresponds to the locus perforatus between the crura cerebri

;

but in front of this the floor is hollowed out, and is placed over
the corpora albicantia, tuber cinereum, and infundibulum ; and
still anterior to this is the lamina cinerea, inclined obliquely

downwards and backwards. In front of this space are the

descending crura of the fornix, and the anterior commissure,
which is a round, white cord, situated in the interval between
them and in front of them ; and behind are the posterior com-
missure, pineal body, and corpora quadrigemina. This space,

or ventricle, joins anteriorly the lateral ventricles by the foramen
of Monro, and also the fifth ventricle^ in the foetus ; inferiorly

is the prolongation, below the anterior commissure, into the

infundibulum, or the iter ad infundibulum, which descends
only a certain way, since the araclmoid closes it below ; and
posteriorly is the aqueduct of Sylvius, or iter d tertio ad quartum
ventriculum,— an aperture which leads into the fourth ventricle

beneath the posterior commissure and the corpora quadri-

gemina.
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The grey matter of the third ventricle entirely conceals the Grey

cms of the fornix, which descends by the side of the optic fiance

thalamus, and it is prolons^ed alona; these to the septum luci- ?''*'i«^.

dum ; it is also continued across the cavity as the soft com- cie.

,

missure ; below it is continuous with the tuber cinereum, with

the grey matter in the corpora albicantia and their commis-
sure, and in front with the lamina cinerea.

The pineal body or conarium, of a greyish colour, is conical Pineal

in form ; the base in front is attached to its peduncles, and the ° ^'

apex behind is free ; it is situated between the anterior pair of

the tubercula quadrigemina, and above the posterior commissure;

it is closely enveloped by pia mater, except below, and it is

attached to the optic thalami by two medullary processes,— the

peduncles, which extend along the upper and inner part of the Pedun-

thalami, and end, anteriorly, by joining the descending crura of*^^^'

the fornix. Two other crura are described as passing vertically

down the inner part of the optic thalamus. This body is some-
times hollow, the interior being lined by a thin vascular mem-
brane, and at others it is solid : when it is pi-essed between the

fingers, a viscid fluid is squeezed from it, and it often contains

calcareous particles.

The thalamus opticus, to be seen on that side on which the ^haia-^

inferior cornu has been dissected, is a square-shaped body ticus.

which assists to form part of the third and of the lateral ven-

tricles, and it is sometimes called the inferior ganglion of the

brain, from the fact of the fibres of the crus cerebri being in-

creased in number after they have passed through it in their

course to the cerebrum. The upper surface forms part of the

floor of the lateral ventricle, it is marked by a tubercle in front,

near the taenia semicircularis, in which the root of the fornix

arises, and it is covered in part by the plexus choroides and the

margin of the fornix. The under surface forms a portion of the

roof of the inferior cornu, and it is joined by the crus cerebri

;

the inner enters into the third ventricle, the lower half being

covered by the grey matter of the ventricle, and along its line

of junction with the upper surface is the peduncle of the pineal

gland ; the crus of the fornix descends also along this surface of

the optic thalamus ; tlie outer surface is in contact with the

corpus striatum and substance of the hemispliei'e. The anterior

extremity, directed inwards to the middle line, looks to the

foramen of Monro, of which it forms the posterior limit, the

fornix bending round it to form the anterior part ; the posterior

extremity, from the obliquity of the position of the thalamus,

looks outwards to the inferior cornu, and it has on its surface

two small, round, but prominent, medullary tubercles,— the cor- Corpora

pora genicidata, to which the optic nerve is connected ; theyfau?"'

are named, from their position, corpus geniculatum internum and
externum. These bodies are grey internally, but white exter-
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nally, and extending towards the internal is a medullary band
from the testes. Raise well up the under surface of the optic

thalamus to see the origin of the optic nerve from the corpus

geniculatum externum, by one medullary band which passes

then onwards above the corpus geniculatum internum to the

nates, and by another band from the corpus geniculatum in-

ternum ; the nerve is also connected to the optic thalamus.

The internal structure of the thalamus and corpus striatum will

be dissected after the examination of the commissures and crura

of the fornix.

Anterior The anterior commissure of the cerebrum is a white round

missure cord placed transversely between the corpora striata, and in

front of the third ventricle ; its size is about that of a goose quill,

and the central part only of this body is seen in the third ven-

tricle between the crura of the fornix, in front of which it is

situated ; the posterior part is free, but to the anterior is attached

the septum lucidum ; the lateral part of the anterior commissure
has been seen in dissecting the base of the brain, and the corpus
striatum of the same side.* Each lateral half passes outwards
through the inner portion of the grey substance of the corpus

striatum, and below or tlu'ough the anterior radiating fibres of

the fibrous cone ; it then turns outwards, and it is directed

downwards and backwards through the outer mass of grey sub-

stance of the corpus striatum external to the tractvis opticus, to

which it is nearly parallel ; it then perforates the outer wall of
the medullary capsule of this mass, and it ends in diverging

fasciculi of fibres which join the medullary substance of the roof

of the inferior cornu of the middle lobe, and some reach even to

the posterior lobe. The commissure is formed of fasciculi of
fibres invested with a cellular sheath.

Foste- 'Y\\Q posterior commissure^ much smaller than the anterior, is

Com situated between the posterior part of the optic thalami, above
mjssure. the aqueduct of .Sylvius, and beneath the pineal body ; on each

side it reaches to the thalamus, in which it ends.

Dissec- To trace the anterior pillar of the fornix, carry the knife
tJOB. through the anterior commissure in its centre, as well as through

the prolonged part of the corpus callosum ; gently separate the

hemisphere from the opposite one, and trace the crus of the
fornix down through the grey matter of the third ventricle to

the corpus albicans ; from this, follow it upwards in the substance

of the inner part of the thalamus to the projection on its upper
surface.

crusof The crus of thefornix commences in the optic thalamus about

Fornix, a line beneath the tubercle on its upper surface; it then descends,

* If tlie dissector is willing to forego the view of the structure of the cor-

pus striatum from the outside, he may follow the anterior commissure, on the

side in which the corpus striatum is imtouched, according to the dissection

given in a note to page 40.
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convex backwards, to the corpus albicans, and it makes a turn

like the half of the figure of eight to envelope the grey matter

in this body ; the crus is then directed forwards and upwards in

an arched form, with its convexity forwards, through the grey

substance on the side of the optic thalamus ; disengaged from

this, it is joined by the medullary bands of the teenia semicir-

cularis, and of the peduncle of the pineal bod}'- ; each crus then

turns upwards behind the anterior commissure, and, in front of

the optic thalamus, it unites with the opposite one in the hori-

zontal part or body of the fornix, which has been seen.

To obtain a view of the structure of the optic thalamus and Dissec-

corpus striatum, carry a vertical incision forwai-ds, from the cut,
'^'°"*

to expose the inferior cornu, along the hemisphere, and close to

the outer side of these bodies ; then make successive cuts into

them.
These sections will show the corpus striatum divided into two stmc-

portions by the white fibres passing through its centre ; the upper [he^cor-

portion is large in front and pointed behind; and the lower P"sstri-

contained in its capsule, is oval in shape, and it extends as far and op-

back as the posterior extremity of the optic thalamus ; the outer jamus.^'

wall of the capsule is removed by this section, but the upper
and lower boundaries remain. The anterior commissure per-

forates the outer wall of the capsule, after passing through the

grey matter contained in it. The optic thalamus is formed in its

upper and internal parts by layers of grey and white substance,

and between the upper two of these is the band of origin of the

crus of the fornix ; in a hardened brain these layers can be
traced to be continuous with the expansion of the fillet, with

the superior peduncle of the cerebellum, and with the band
from the corpus geniculatum internum. The lower and outer

part is medullary, and consists of the fibres from the upper part

of the crus, which ascend through this body, and then radiate

from it in the fibrous cone.

Cut, vertically, through the centre of the optic thalamvis of nissec-

each side, and remove, from the corpora quadrigemina and ''°"'

cerebellum that remain united, the whole of the cerebrum in

front of the incision : take away the pia mater from the surface

of the corpora quadrigemina, if it is not done.

The corpora quadrigemina or optic lobes, four rounded bodies, corpora

a pair being on each side of the middle line, are on the upper
'^l^^^l

surface of the crura cerebri, and in front of the pons ; a groove
in the middle line separates the two bodies of the right side

from that of the left, and there is a second one which is trans-

verse, between the anterior and posterior pair. The anterior

pair,—the wa^es, larger than the posterior and oblong from before Nates.

backwards, send forwards, on each side, a medullary band to

join the optic thalamus and the optic nerve ; and it is continued
above the corpus geniculatum internum. The posterior pair,—
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Testes, the testes, smaller than the preceding, and round, are whiter in

colour, and on each side is a medullary band sent forwards
beneath the corpus geniculatum internum to blend with the
optic thalamus. A vertical process— the columella — extends
backwards, from the interval between the testes to the valve of

Vieussens. These bodies are four round masses of grey sub-
stance, placed above the iter a tertio ad quartum ventriculum,

and on the process of the fillet that passes inwards to join a
similar process of the opposite side.

Fillet of On each side of the corpora quadrigemina is a triangular

lary
^" portiou of medullary substance, the apex of which is above at

Body, ti^g testes, the base, below, marked by a line that separates it

from the crus cerebri. The anterior side is the band from the

testes to the optic thalamus, and the posterior is marked by the

superior peduncle of the cerebellum. This portion of medullary
substance is continuous with the Jillet or band of the olivary

body, which escapes from the pons between the superior and
lateral peduncles of the cerebellum, and, after sending inwards

a process beneath the corpora quadrigemina, over the fibres of
the superior peduncle of the cerebellum, to join a similar one
from the opposite side, it passes forwards into the optic thala-

mus, and joins the radiating fibres of the fibrous cone : this can
be traced only in a hardened and prepared brain.

Section A horizontal section of the other crus cerebri may now be

Crus ce-i^^d^' to See the disposition of the fasciculi of fibres from the
rebri. medulla oblongata on each side of the locus niger ; those on the

upper surface of the crus, from the lateral part of the medulla,

are more numerous than those on the under, from the pyramid,

and they join directly the optic thalamus; whilst those below
the locus niger pass upwards to the corpus striatum. The con-

vexity of the locus niger, and its position nearer the inner than
the outer side of the crus, are also visible.

Dissec- Remove the pia mater from the surface of the cerebellum,
*'""• but with great care from the median fissure on the under sur-

face; pass the handle of the knife in the horizontal fissure between
the upper and under surfaces of the cerebellum, round to the
median fissure behind,

cerebei- The cerebellum or little brain is elongated transversely, and
therefore its greatest measurement^ which is about four inches,

is from side to side ; it is situated in the inferior occipital fossae

of the base of the skull, and beneath the tentorium cerebelli

which separates it from the cerebrum ; and, like the cerebrum,

it is divided into a right and a left hemisphere by a fissure at

the back, into which the falx cerebelli is received; as well as by
a deep sulcus on the under surface. The upper surface, raised

in the centre, but sloped off obliquely to the sides, is separated

from the under by the horizontal fissure, which is wide in front,

for the reception of the peduncles of the cerebellum, but narrow

lum
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behind, as it is continued backwards to the central fissure. There
is no median sulcus along the centre of this surface to establish

the division into hemispheres^ but each half is connected by a
prominent portion,— the superior vermiformprocess, which occu- Superior

pies the middle line like an isthmus between the hemispheres, ^r™'"
and it extends from the anterior part of the cerebellum to the Process.

median fissure behind ; it consists of laminae, Avhich are con-

tinuous across the middle line, between the front of each hemi-
sphere, and the most anterior laminae are bent forwards. The
under surface is more distinctly divided into two hemispheres

by a great median fissure,— the valley^ which is wider in the Vaiiey.

centre than at either extremity, and receives the medulla

oblongata. In the bottom of the valley is a large projecting

body,— the inferior vermiform jwocess., which is separated from inferior

the hemisphere, on each side, by a depression that contains the ^f™"'
inferior cerebellar artery, and the process extends backwards to Process.

meet the superior vermiform in the posterior part of the median
fissure; the two together are named the general commissure
of the cerebellum, from connecting in the middle line the cor-

responding parts or lobes of each hemisphere. But the inferior

is divided into many parts that may be readily separated by the

handle of the knife introduced between them, after the i-emoval

of the pia mater, and the following is their arrangement from
behind forwards : some transverse laminae, named commissures com.

'

by Reil, between the posterior part of each hemisphere ; then ^'^gif
^

the pyramid, a tongue-shaped body, elongated transversely, p ^^_

which forms the largest portion of the inferior vermiform process, mid.

and it is marked by transverse laminee ; in front of this is the

uvula, a narrower body, longer from before backwards than from uvuia.

side to side ; it is divided into laminae, and it is marked also on
each side by 2^furroioed hand ; and lastly, the apex of the uvula,

which projects into the fourth ventricle, is the 7iodule. Nodule.

Each hemisphere is convex downwards, on the under surface, j^^bes

to correspond to the concavity of the occipital fossae of the base of the

of the skull, and it has appended to it two small lobes, the beiiu'm.

amygdala, or almond-like lobe, and the flocculus, or sub-pedun- Aimond-

cular lobe.* The amygdala is a small, roundish lobe which ^^^^^

projects into the valley opposite the uvula, and it is partly

concealed by the medulla oblongata. The flocculus will be seen
by cutting off a portion of the under surface of the hemisphere
external to the almond-like lobe, so as to allow this lobe to be
everted from its position in the valley : in doing this, great care
must be taken not to injure a thin medullary lamina attached to

the nodule, and lying before this lobe. The Jioccidus is a small fioccu-

rudimentary lobe which appears on the surface of the cerebellum '"^•

beneath the seventh and eighth nerves, and between the middle
* Each surface of the cerebellum has been divided into other lobes besides

these. See the Essays of Reil on the Cerebellum.

E
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and inferior peduncles of the cerebellum ; it is divided into

laminae, and it is attached by a white medullary stem which
divides into processes for the laminae, and is then continued to

the floor of the fourth ventricle, and to the inferior vermiform
process.

Poste- Connecting the flocculus to the nodule is a thin, delicate,

duua^v' medullary lamina,— the posterior medullarij velum, of a semilunar
Velum, form^ with its convex border attached, behind, to the restiform

body, and to an elevation of medullary substance, which limits,

behind, a depression,— iheswalloivs nest, and is placed in front of
the lateral furrowed band which extends between the amygdala
and the uvula; its anterior border is unattached between the
inner connection to the nodule, and the outer to the flocculus

;

the inner part of the posterior velum joins the anterior velum
or valve of Vieussens, and with it assists to form the roof of
the fourth ventricle. This dissection exposes also the mem-
brane that closes the fourth ventricle, below the medullary vela,

by its reflection from the side of the medulla to the nodule and
under surface of the cerebellum, and to it are fixed the plexus

choroldes of the fourth ventricle : the aperture to the fourth

ventricle is in this membrane.
Dissec- Turn over the cerebellum, and placing the knife in the hori-
*'°"' zontal fissure, on the side opposite to the one on which the pons

was dissected, remove the laminae superficial to it, as far as to

the vermiform process, and expose the corpus dentatum in the

medullary substance which now comes in view: in the opposite

hemisphere a vertical Incision may be made into the lamlnaa.

struc- The surface of the cerebellum is marked by laminas instead

three- °^ convolutions, and, placed one before the other, they form
rebel- segments of circles with the convexity directed backwards, and
"™'

those at the circumference are the largest. On the upper sur-

face the lamlnas are continued from one hemisphere to the other

with only a slight inflection forwards in the superior vermiform
process ; but on the under they are separate and distinct in each
hemisphere, in front, and the posterior only join the lateral parts

of the inferior vermiform process. Between the laminae are

sulci which extend downwards to different distances, the deeper

ones separating the cerebellum into segments or lobes, and the

shallower ones into laminae ; these sulci are interrupted here and
there by cross laminae. Each lamina consists of an external

grey, enveloping part, and of an interior medullary portion, and
when these are divided vertically, they have a disposition resem-
bling the branching of a tree ; and therefore It is called the

arbor vitcB ; this is produced by offsets or prolongations from
the medullary centre of the cerebellum, which divide into

smaller branches, and these again subdivide into still smaller,

which enter the centres of the lamlnse, and are invested by the

grey exterior. The large medullary centre is now exposed by
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the horizontal section made In the one hemisphere; It occupies

the centre of the cerebellum, it sends processes from its cir-

cumference to the different laminae that cover it, and, in front,

the pedimcles to connect the cerebellum to the cerebrum, pons,

and medulla oblongata ; in its centre is contained the corpus Corpus

dentatum or rhomboideum, which resembles that in the medulla tumf*

oblongata in structure, since it is a partial capsule formed by an
undulating line of grey or brown matter, interrupted in front

;

and it contains an orange-white nucleus that is continuous,

anteriorly, where the capsule is deficient, with the superior

peduncle of the cerebellum. This body measures three quarters

of an inch from before backwards, and about half an inch from
side to side, but its depth is much less : it reaches internally to

the inner border of the medullary centre, and, behind, to about
two lines from the horizontal fissure that divides the upper from
the under surface of the cerebellum ; numerous veins are found
in it, and it has been called the ganglion of the cerebellum by
Gall : a vertical section may be made of it in the opposite

hemisphere. The large processes that pass in front from this

centre are called superior, middle, and inferior peduncles of the

cerebellum.

The superior peduncles, or jj}-ocessus ad cerebrum, commonly superior

called processus ad testes, are rather flat, they form part of the
Jjg'^"'^"

roof of the fourth ventricle, and the fibres are continuous behind
with the medullary centre, as well as with those of the nucleus
of the corpus dentatum ; each extends forwards to the posterior

part of the corpora quadrigemina, and it then dips downwards
and inwards beneath these bodies, and the band of the fillet, to

reach the thalamus opticus in which the fibres expand. Be-
tween the processes of opposite sides is a thin medullary mem-
brane,— the anterior medullary velum or vcdve of Vieussens ; it is Anterior

pointed in front and connected to the posterior part of theiaryVe-

corpora quadrigemina, to which it is joined by a small vertical '"*"•

process ; and it is wide and expanded, behind, at its junction
with the posterior medullary velum and medullary substance on
the under surface of the vermiform process ; a part of this

process may be removed to see this. The fourth nerve of each
side arises from Its anterior extremity, and it forms a part of
the roof of the fourth ventricle. The middle peduncle, or pro- Middle

cessus ad pontem, commonly named the crus cerebelli, is the fill^""'

largest of the peduncles, it ascends for a short way nearly
parallel to the superior, and then turns outwards and forwards to

the pons, whose transverse fibres are formed by it ; and its

fibres arch over the ascending or longitudinal fibres of the crus
cerebri. The inferior peduncle, processus ad medullam, or rest!- inferior

from body, passes downwards and backwards to the medulla^ on Peduu-

each side of the fourth ventricle, and it will be more fully seen
*^''^'

in the fourth ventricle.

"E 2
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^

Dissec Divide the superior vermiform process through its centre,
tion. Qj, J.Q Qj^g gjjg q£ jj.^ ^^j ^ljg fourth ventricle is exposed by

pulhng away from each other the halves of the cerebellum.

Fourth The fourth ventricle is a lozenge-shaped space at the back
ventri- ^f |.]^g medulla oblongata and pons, and it results from the

lateral divergence of the posterior pyramids and restiform

bodies to reach the cerebellum, instead of being continued
vertically upwards in the middle line, as the other portions of

Bound, the medulla. The upper angle of the lozenge, reaching as high
^™^'

as the upper border of the pons, is between the superior

peduncles, and in it is the aperture of communication with

the third ventricle ; the lower angle is between the restiform

and pyramidal bodies, and the aperture from this ventricle to

the subarachnoid space is found in this part. The roof of

the cavity is raised in the middle, opposite the vermiform pro-

cess, and the two medullary vela are inclined obliquely towards
each other, and the section now made shows it to be formed in

front by the anterior medullary velum or valve of Vieussens
which looks downwards ; below this, by the inferior medullaxy
velum which looks forwards, and joins above the anterior; then

by the medullary surface of the nodule of the vermiform pro-

cess ; and, lastly, by the fibrous membrane between the medulla
oblongata and cerebellum. The floor is vertical, and it is

formed by the posterior surface of the medulla oblongata and
pons ; it is bounded below on each side by the restiform body
and posterior pyramid, and, above this, by the superior peduncle

:

these bodies inclose with those of the^'^opposite side, the lozenge-

shaped space of the fourth ventricle. In the centre of the space

is a median groove, which ends below in a point, and which,

Calamus from some resemblance to a writing pen, is called calamus

rius!*^""
scriptorius ; the median groove of this represents the shaft,

its lower termination in a cul-de-sac beneath the posterior

pyramids, the point of the pen, and the lateral striae, the barbs.

On each side of the median groove is a cylindrical elevation

which ascends from opposite the decussation of the pyramids,

and it is formed by the fibres of the lateral part or tract of the

cord, which pass to the floor of the fourth ventricle, befoi'e

they enter the pons ; these bodies are wider in the centre of the

fourth ventricle than in either the upper or lower part, and they

are continued upwards through the pons to the thalami.

Crossing inwards round the restiform bodies, are the striae

before alluded to ; they are some filaments of origin of the

portio mollis of the seventh nerve from the grey matter of the

fourth ventricle. The surface of the floor of the fourth ventricle

is covered by a thin layer of medullary matter, and through it

is seen the grey matter diffused over the lozenge-shaped space

of the floor ; this is a continuation of the grey matter of the

cord, and it is left exposed by the divergence of the posterior
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divisions of the cord from the middle line. At the upper part

of the floor, and in the line of union of the superior peduncle

with it, is a line of very dark substance. This ventricle is con-

tinuous, above, with the third ventricle by the aqueduct of

Sylvius, and with the sub-arachnoid space by the aperture in its

lower part ; the arachnoid membrane of one is prolonged into

the other. In the fourth ventricle is a. plexus choroides for each piexus

side^ similar to those in the lateral ventricle ; each is attached to ^^/^gj

the pia mater that closes the cavity below, it passes upwards
and outwards over the restiform body, and enlarges beneath the

pneumo-gastric nerve, and it ends, at this spot, in contact with

the flocculus.

The posterior pyramid, placed nearer the middle line than the Poste-

restiform body, is continuous above with this body, and below rlmid.^'

it extends down the posterior part of the cord on each side of

the posterior median fissure ; it is about two lines wide, it is

separated from the restiform body by a slight depression ; and,

at the point of divergence from the middle line, and over the

point of the calamus, each is slightly enlarged in size, but it

becomes gradually smaller above this, and joins the restiform

body.

The restiform bodies, now also more fully exposed than when Resti-

dissecting the medulla oblongata, are two white cords, one on ^^^
each side of the fourth ventricle which they bound below ; they
are roundish in shape, and are joined by the fibres of the

posterior pyramid, as well as by the fibres from the front and
lateral part of the cord : each is continued up to the cerebellum.

A little below the olivary body the restiform is slightly increased

in size, and when it is cut into, it is seen to contain a grey
substance, — the grey tubercle of Rolando, the continuation up- g^gy
wards of the lateral portion of the grey substance of the cord. Tubercle

The general commissure of the cerebellum, or median lobe, lando.

consisting of the superior and inferior vermiform processes, is stmc-

seen, by the incision through the centre, to be formed of th^Ge-

laminae with a grey exterior and a white interior, as in the ^q^^_ -^

other portions of the cerebellum. The medullary centre of the missure.

middle lobe, continuous on each side with that of the hemi-
spheres, extends below into the roof of the fourth ventricle,

partly enveloping the anterior extremity of the inferior vermi-
form process ; and it gives off, above, two primary portions, one
for the upper and one for the lower vermiform process, which
subdivide into secondary processes, and these again into smaller

ones_, which are distributed to the laminae of the vermiform
process.

The fibres of the brain can be traced only in a brain that has
been hardened ; but should the dissector wish to follow them in

a prepared brain, he will find ample directions, and a detailed

and accvxrate description of them, in the essays of Reil.
^ E 3
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THE BASE OF THE SKULL, WITH THE DURA MATER
AND NERVES.

Disfec. After the completion of the brain, return to the examination
tion. of ji-,g dm-a mater, and sinuses in the base of the skull, as well

as the apertures by which the nerves pass from the cranium ;

raise the head with blocks, and fasten the tentorium near its

natural position by two or three stitches. The dissector should

be provided with the base of a skull for this dissection.

Teiito- The tentorium cerehelli is an almost horizontal partition

rebeii?.^"
between the cerebrum and cerebellum, and it supports the

posterior lobes of the cerebrum, which, alone, rest on it. The
posterior or attached margin is convex ; it is much larger in

extent than the free one, and it contains the lateral and the

superior petrosal sinus of each side ; each half of this border

adheres to the transverse groove on the inner surface of the

occipital bone, to the inferior angle of the parietal, to the ridge

or upper border of the petrous portion of the temporal, and to

the posterior clinoid process of the sphenoid bone. The anterior,

or free margin is concave, and it is separated from the body of

the sphenoid bone by an interval, in which is placed the pons
Varolii ; this border is fixed in front to the anterior clinoid pro-

cess of each side by a narrow pointed slip, which passes over

the attachment of the convex border to the posterior process,

and assists to form, laterally, the fossa for the pituitary body :

the third nerve lies in the interval between the attachments of

the pointed extremities of the two borders to the clinoid pro-

cesses. The upper surface in the natural state of parts, is

convex along the middle line, and it is maintained in this posi-

tion by the falx which is connected to it ; the posterior cerebral

lobes lie on it. The under surface is concave, and in contact

with the cerebellum. Along the centre is the straight sinus

which reaches back to the torcular Herophili, and in its cir-

cumference is a portion of the lateral sinus of each side, as well

as the superior petrosal sinus of each side. Cut through the

stitches, raise the tentorium, and beneath it is the fold of the

falx cerebelli.

Falx Ce- The falx cerebelli is a fold of the dura mater, that resembles
rebeiii, j|^g f^j^ cerebri, except that it is so much smaller ; the base of

the fold is directed, like that of the falx cerebri, to the tento-

rium, and the apex is below, at the foramen magnum of the occi-

pital bone, to each side of which it sends a small slip. The
anterior border projects into the interval between the hemi-
spheres of the cerebellum, whilst the posterior is fixed to the

part of the vertical crest of the occipital bone, below the trans-

verse ridge. The sides are in contact with the surfaces of the

hemispheres, and the occipital sinuses are contained in the fold.
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The sphenoidal fold is a narrow process which is fixed to the sphe-

small wing of the sphenoid bone, and it projects into the fissure
p°\d^^

of Sylvius.

In the base of the skull the dura mater sends processes connec.

through the different apertures to join with the periosteum of the
fj°"|)ura

bones ; it also gives sheaths to the different nerves, and it dips Mater in

into the different inequalities of the base ; thus, when it is oaiie"^

examined from before backwards, it is found to be attached to ^''"^•*

the crista galli, and it sends a prolongation into the foramen
caecum ; on each side of this process of bone, it sends down,
through the foramina of the cribriform plate, a series of tubes

which surround the divisions of the olfactory nerve, and unite

with the lining membrane of the nose : small processes also

pass through the orbital foramina to join the orbital process.

Each optic nerve receives a separate sheath which accompanies
it to the sclerotic coat of the eye, and a large process enters

into the orbit by the sphenoidal fissure, to serve as a periosteum
to the bones of this cavity. The sella turcica is lined by the

dura mater, but the pituitary body intervenes between the

arachnoid and it. By the side of the body of the sphenoid
bone, it divides into two laj^ers that inclose the space of the

cavernous sinus, and the third and fourth nerves, and the

ophthalmic division of the fifth, receive a prolongation from it as

they enter the wall of the sinus ; the sixth nerve does not appear

to receive a tube from it. In the middle line it adheres closely

to the basilar process of the occipital bone, and it then descends
into the spinal canal, which it lines; it is attached very firmly

to the margins of the foramen magnum. A process of it enters

the meatus auditorius internus, and at the foramen lacerum,

distinct apertures exist for the divisions of the eighth nerve, and
for the sinuses.

The sinuses of the dura mater are, as before stated, only sinuses

venous spaces between its layers, into which the blood is ^u'ra

received before it passes from the skull by the two lateral Mater

sinuses. In the interior of the skull, the sinuses are collected

together into two centres, which may be taken as points of
departure in the examination of them ; one, the torcular Hero-
phili, is opposite the occipital protuberance, and the other, the

cavernous sinus, is placed by the side of the body of the sphenoid

bone.

The torcular Herophili is placed opposite the occipital pro- Torcu-

tuberance, between the layers of the tentorium, and, when rop^u*
opened, it is seen to be an irregularly- shaped space, into which
numerous sinuses open : thus, above, is the superior longitudinal

sinus ; below, the two occipital ; on each side, the lateral sinus

;

and, in front, the straight sinus which is joined by the inferior

longitudinal.

The straight sinus occupies the centre of the tentorium, and straight

^ E 4,
.

''
Sinus.
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it corresponds to the line of union of it and the falx cerebri. It

is of a triangular shape ; it is joined in front by the inferior

longitudinal sinus, by the veins of Galen, which come from the

interior of the brain, and it receives also some small veins from
the posterior part of the cerebrum and upper part of the cere-

bellum. Its opening into the torcular Herophili is sometimes
double.

Inferior "j^j^g ijrferio)' longitudinal sinus is very small, and it is con-

dinai tained in the free or concave margin of the falx, of which it
'""^" occupies about the posterior half; it receives blood from the

falx, and opens into the straight sinus. The superior longi-

tudinal sinus has been already dissected.

Occipital The occipital si?iuses are two small sinuses in the falx cere-
Sinus.

belli. They commence by the sides of the foramen magnum,
and sometimes they unite with the lateral sinuses

;
pass a probe

into them from above, and cut them open. They receive veins

from the dura mater that lines the occipital fossae, and they
open into the torcular Herophili.

liaterai The lateral sinuses appear to be the continuation of the

torcular Herophili, and they are the channels by which the blood

collected at this point is carried from the skull. They extend
from the occipital protuberance to the foramen lacerum jugulare,

and they end in the internal jugular vein ; lay open the sinuses;

they are smaller at their commencement than at their termi-

nation, and the right is usually larger than the left. Each sinus,

in its course to the foramen lacerum, is very flexuous, and
makes two turns, one on the inferior angle of the parietal bone,

and the other on the jugal eminence of the occipital bone. It

jfirst passes horizontally outwards on the occipital bone, then on
the inferior angle of the parietal ; it now descends almost ver-

tically on the mastoid portion of the temporal bone, and it

lastly passes forwards on the occipital to reach the foramen.

In its course, it receives the superior petrosal sinus opposite the
upper border of the petrous portion of the temporal bone, some
small veins from the cerebrum and cerebellum, and oftentimes

a small vein by the mastoid foramen, and, as it is passing from
the skull, it is joined by the inferior petrosal sinus. The foramen
lacerum jugulare is subdivided into three distinct portions by
processes of the dura mater, which are attached to projections

seen along the margins in the dried bones ; the posterior one,

the largest, gives passage to the jugular vein ; the anterior, the

smallest, to the inferior petrosal sinus ; and the middle to the

divisions of the eighth nerve, which again perforate the dura
mater through smaller openings. If the inferior petrosal sinus

be laid open, and if a probe is passed into it, as well as into the

lateral sinus, it will be seen that these sinuses are united only at

the lower border of the foramen, or where the sinus ends in the

internal jugular vein.
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The cavernous sinus, so named from the reticulated structure caver-

of its interior, is placed by the side of the body of the sphenoid g?"^^

bone, and it is formed by the dura mater dividing into two
layers, one of which hues the surface of bone that corresponds

to the sinus, and the other is stretched across the hollow, on the

side of the body of the sphenoid, at some distance from the bone,

and it forms the outer wall which contains some nerves and
veins. The space, or sinus included in the separation of these

two layers, extends from the posterior clinoid process and tip of

the petrous portion of the temporal bone to the sphenoidal

fissure in front. Open the sinus^, on the left side, by an incision

through the outer boundary, a little in front of the posterior

clinoid process, and external to it : this is to be done without
injuring the small fourth nerve contained in this portion of dura
mater. The irregular space of the sinus is larger behind than

before^ and^ in the cavity, are many shreds of fibrous tissue with
small arteries. The internal carotid artery passes through the

space from behind forwards ; it makes a remarkable curve in it,

and on the outer side of the artery is the sixth nerve which
enters the posterior part of the space ; the artery and nerve are

not in contact with the blood of the sinus, since the thin lining

membrane of the cavity is reflected around them, in the same
way as the serous membranes of other cavities around the

viscera that are contained in them. In the outer wall of the

sinus are the third and fourth nerves, and the ophthalmic
division of the fifth : these lie in the dura mater, and are

provided with fibrous sheaths from it. This sinus receives, in

frontj the ophthalmic vein, and some small veins from the under
surface of the cerebrum perforate the outer wall ; it communi-
cates with the one of the opposite side by the circular sinus,

and posteriorly with the lateral, by the petrosal sinuses. The
probe should be passed into these different sinuses as they are

described.

The circular sinus of Ridley consists of two portions that circular

reach from the cavernous sinus of one side to that of the other; ^'""^•

one passes in front of the pituitary body, and the other behind
it ; they receive small veins from the pituitary body, and they
allow the blood in the cavernous sinus to pass freely from one
side to the other. These are destroyed by the removal of the

pituitary body.

The transverse or basilar sinus, named from its position across Trans-

the basilar process of the occipital bone, is on a level with the sinus.

point of the petrous portion of the temporal bone, and the

posterior angle of the cavernous sinus appears to be prolonged
into it. A second transverse sinus is sometimes found lower
down on the basilar process.

The superior petrosal sinus extends backwards from the superior

cavernous to the lateral sinus ; it is contained, at first, in the sf^usf
^
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process of dura mater, which lies above the fifth nerve, then in

a groove on the upper angle of the petrous portion of the

temporal bone, and it joins the lateral sinus where it touches the

mastoid portion of the temporal bone. It receives a small veia

from the cerebellum.
Inferior The inferior 2^e.troscd siiius, shorter in extent than the superior,

sfnu°s? lies in the angle of union of the petrous portion of the temporal

bone and the basilar process of the occipital, and at the foramen
jugulare it passes through the anterior of the three spaces into

which the aperture is divided by the dura mater ; it is then
continued downwards on the outer and anterior surface of the

pneumo-gastric nerve, between it and the glosso-pharyngeal, to

open into the lateral sinus, as this ends in the internal jugular

vein, close below the foramen. The course of this sinus is

sometimes external to the sixth nerve, and at others internal to

it. A small vein from the exterior of the skull passes through
the foramen lacerum basis cranii to open into the front of it.

Arteries The arteries that supply the dura mater with blood are named
Dura '• meningeal, and they are anterior, middle, and posterior, according

^'^'^"
as they appear in the anterior, middle, or posterior fossa of the

Anterior base of the skull. The anterior meningeal are very small, and
Menin- i-i*- ,

• i • i-,i •

geai. are derived irom the anterior and posterior ethmoidal arteries

;

these are distributed to the dura mater, in tlie region of the

Middle Orbital plates of the frontal bone. The middle meningeal are

ge™"' the largest of the meningeal branches, and the chief of these,

on each side, is a branch of the internal maxillary artery. It is

named middle meningeal, and it enters the skull by the foramen
spinosum of the sphenoid bone ; it then ascends, with a direction

forwards, to the anterior inferior angle of the parietal bone,

enters a canal in the bone, and it divides into numerous branches
which diverge from each other, and are distributed to the bones
of the upper part of the cranium, and to the dura mater. Soon
after it has entered the skull, the artery sends backwards a con-

siderable branch over the squamous portion of the temporal
bone to the posterior part of the parietal, on vs^hich it is dis-

tributed in the same manner as the anterior branch. This artery

is accompanied by two veins, and it gives off one or more orbital

branches to the orbit, by some apertures below the small wing
of the sphenoid, to anastomose with the ophthalmic artery,

another branch— the vidian— into the hiatus Fallopii to join the

stylo-mastoid artery, and some temporal branches enter the

temporal fossa. The remaining arteries supplied to the dura
mater, in the middle fossa of the base of the skull, are small

branches from the ascending pharyngeal, and a small artery, the

small meningeal, through the foramen ovale : this last is a branch
of the middle meningeal, before it enters the cranium. 'Yh^poste-

Eoste- rior meningeal branches are also small, and they are derived from

niiigeat the occipital and vertebral arteries ; those from the occipital
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enter by the foramen jugulare^ and those from the vertebral are

branches of these arteries after they have entered the foramen
Kiagnum.
The nerves of the dura mater can be seen, only, when this Nerves

membrane has been prepared by immersion in dilute nitric acid. ^^^^
They are described by Arnold as coming from the fourth nerve, Mater.

and from the ganglion of the fifth ; they supply chiefly the

tentorium, and the membrane in the region of the petrous

portion of the temporal bone.

The cranial nerves, as they pass through the foramina at the Nerves

base of the skull, are enveloped by processes of the dura mater, ^ase of

which are lost on the nerves, or join the parts to which the t'le

nerves are distributed. Some of the nerves, whilst contained

in the skull, are received into sheaths of dura mater, which
conceal them from view as they reach forwards to their foramina ;

but the greater number are free, and their cranial course and
relations have been referred to with their origins.

Thejirst nerve, or olfactory, forms the olfactory bulb by the oifac

side of the crista galli ; from this, numerous branches are given Nerve.

off through the foramina in the cribriform plate to be distributed

to the lining membrane of the nose ; the processes of the fibrous

membrane that accompany and surround these filaments are lost

in the fibrous structure of the nasal fossEe.

The second or optic leaves the skull by the optic foramen optic

and with the ophthalmic artery, and the process of dura mater Nerve.

that accompanies it joins the sclerotic coat of the eye.

In the middle fossa of the base of the skull, or by the side of Dissec-

the body of the sphenoid bone, and concealed by the dura*^'°"-

mater, are found the third_, fourth, fifth, and sixth nerves ; with

the internal carotid artery, and the cavernous plexus of the

sympathetic M'hich lies on it. The third and fourth nerves,

with the ophthalmic or orbital division of the fifth nerve, lie in

the outer wall of the cavernous sinus, in their numerical order

from above downwards, and the sixth lies in the sinus ; these

all converge to the sphenoidal fissure, by which they leave the

skull. The fifth nerve forms a ganglion on the point of the

petrous portion of the temporal bone, from which branches

proceed, and the carotid artery lies in the cavernous sinus. To
expose these parts, make the following dissection :— raise with

care, on the right side, the layer of dura mater that forms the

outer wall of the cavernous sinus ; and, as the fourth nerve is

frequently cut in doing this, find it entering the margin of the

tentorium, and then reflect the dura mater which is superficial

to it ; continue the removal of this layer, forwards^ to the

sphenoidal fissure, and, outwards, rather beyond the line of the

foramen ovale and the foramen rotundum, in the middle fossa of

the skull. Separate the fibrous sheaths of dura mater from the

other neives in the wall of the sinus, and follow the divisions of
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the ganglion of the fifth nerve to then- apertures of transmis-

sion.

Third The third nerve, round, rather large and firm, enters the

wall of the cavernous sinus by perforating the dura mater
near the posterior ^ clinoid '"process. In its course forwards, to

leave the skull by the sphenoidal fissure, it is contained in a

fibrous sheath, and it is above the other nerves ; but as it ap-

proaches the fissure it dips downwards to pass between the two
heads of the rectus muscle into the orbit. The nerve lies

above the first turn of the carotid artery (for this vessel makes
two turns in the cavernous sinus, so as to resemble the letter

S), it then runs parallel to the antero-posterior part of the

artery, but above it ; and it finally crosses on the outer side of

the anterior vertical portion of the artery, which ascends to the

base of the brain. Near the orbit, this nerve is joined by a

delicate filament from the cavernous ganglion, and also by
one from the ophthalmic division of the fifth.

Fourth The fourth nerve, the smallest of those in the wall of the

sinus, is between the third and the ophthalmic division of the

fifth, and at the posterior pai*t of the sinus it is much external

to the third ; the nerve runs forwards along the outer side of

the carotid artery to the sphenoidal fissure, and, as it enters the

orbit, it rises higher than any other of the nerves that supply

this part. It is joined to the ophthalmic division of the fifth

whilst in the wall of the sinus, and it frequently deviates from
the straight line in consequence of the close connection between
it and this branch of the fifth ; it sometimes gives branches to

the lachrymal nerve, a branch of this portion of the fifth. The
nerve gives oft' a branch to the tentorium ; this passes back-

wards from it, as it lies in the wall of the sinus.

Fifth The ^/th nerve has been seen to arise by two roots, a large

and small, which pass together through an aperture in the dura
mater, above the point of the petrous portion of the temporal
bone, into the middle fossa of the base of the skull ; and, imme-
diately afterwards, the large or sensitive portion enlarges in the

Gasserian ganglion, but the small or motor passes beneath the

Gasse- ganglion and joins with only one branch from it. The Gasse-

rian ganglion, formed by an inextricable interlacement of fibres,

lion, is placed in a depression on the point of the petrous portion of

the temporal bone, and it is closely united to a thin layer of

dura mater, which must be removed to see that the ganglion

presents a semilunar elevation, the convexity of it being directed

forwards and the concavity backwards. From the front, or

convexity of the ganglion, three branches are given off": the
ophthalmic, which runs in the outer wall of the cavernous sinus

to the orbit ; the superior maxillary, which leaves the skull by
the foramen rotundum ; and the inferior maxillary, the largest,

passes almost vertically downwards through the foranaen ovale

Nerve.

nan
Gau
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in the great wing of the sphenoid bone. Raise the ganglion

from the surface of the temporal bone ; the small motor portion

of the nerve is seen to lie beneath the ganglion, to be un-

connected to it, and to pass with the inferior maxillary nerve

through the foramen ovale ; these unite together external to

the skull, but the motor part does not join the whole of the

inferior maxillary nerve, but chiefly that portion of it which
supplies branches to the muscles of the jaw. The three

divisions of the fifth nerve are sensitive as they come off

fi-om the ganglion, and it is only that part of the inferior

maxillary with which the motor joins, that is both motor and
sensitive, and therefore similar to a spinal nerve. The ophthal- Ov\iiha\-

mic or orbital branch from the ganglion is the only one that^i-'^ch.

requires to be examined in the base of the skull ; it is a large

flat band, which is directed forwards in the outer wall of the

sinus to enter the orbit by the sphenoidal fissure. This nerve,

at its commencement, is much external to the other nerves of

this part, and it conceals the sixth, which is internal to it, but
not below it ; but, as it approaches the orbit, in consequence of

the different nerves converging together, it is found below the
third and fourth, and above the sixth ; it here gives off from its

inner side the nasal nerve, and it then divides into frontal and
lachrymal. In the wall of the sinus, this nerve is united to the

fourth nei've ; to the sixth by a small filament, opposite to

where the filaments of the carotid plexus join this nerve ; and
to the third, near the sphenoidal fissure : it is joined also by
filaments from the cavernous ganglion near the orbit. This
nerve gives some small filaments to the dura mater, and some
come also from the Gasserian ganglion.

On the anterior surface of the petrous portion of the temporal Smaii

bone, and beneath the ganglion, are the small dca^ large petrosal^ltxoiix

nerves; the latter connects Meckel's ganglion and the carotid ^^'^^^^•

plexus with the portio dura, and the former, the otic ganglion
with Jacobson's nerve.

The sixth nerve enters the space of the cavernous sinus by sixth'

perforating the dura mater behind the body of the sphenoid ^'^'^^^'

bone, and it extends forwards to enter the orbit by the sphe-
noidal fissure. Its extent along the side of the body of the

sphenoid bone, from the point of perforating the dura mater, to

the fissure, is greater than that of the preceding nerves, and at

the back of the sinus it is on the same level as the fifth, and
internal to it ; but, near the orbit, it is lower than the other

nerves that enter the sphenoidal fissure. It lies along the inner

boundary of the sinus, separated from the blood by the lining

membrane, and it crosses the root of the posterior clinoid pro-

cess, and the posterior vertical portion of the internal carotid

artery ; it then runs parallel to the antero-posterior or horizontal

portion of the artery, but below it, the third nerve being above
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it, and it finally crosses below the anterior turn of the vessel.

As the nerve crosses the carotid artery, it is joined by two or

more large branches which ascend from the carotid plexus^ and
it is joined also at the same part by a filament from the fifth

nerve.
Dissec- To see the cavernous plexus, separate, with care, the fifth,

fourth, and third nerves, from the carotid artery, and cut off the

part of the anterior clinoid process that overhangs the artery.

The branches of communication from this plexus to the other

nerves are exceedingly minute, and require the carotid artery

to be uninjected ; it would be better seen, also, in a special

dissection of it, when the orbit could be opened.
Cavern- The cavemous ganglion is a small plexiform bod}' to the

gUon.^"' inner side, and somewhat in front of the artery which it

surrounds, near where it is crossed by the third and fourth

nerves, and the ophthalmic division of the fifth. It receives

filaments which ascend, around the carotid artery, from the

carotid plexus in the carotid canal, and it sends upwards many
filaments around the carotid, which accompany it to its divi-

sion, and form secondary plexuses around the branches. A small

ganglion, the ganglion of Ribes, is said to be placed on the an-

terior communicating artery of the brain, and in it the nerves

of opposite sides are united. The ganglion gives filaments of
communication to the ophthalmic division of the fifth, as it crosses

the artery ; and one long, slender filament which either joins

the nasal nerve, or runs alone to the lenticular ganglion in the

orbit ; this small nerve lies internal to the ophthalmic, and enters

the orbit between the two heads of the rectus. The filaments

from the ganglion to the third nerve are very small, and they
join it just before its division into two branches.

Internal The internal carotid artery, after ascending in the petrous

Anery. portion of the temporal bone, enters the cranium at the point of
the petrous portion of the temporal; it here lies above the
cartilage that closes the foramen lacerum basis cranii, and it is

internal to the Gasserian ganglion. The artery then enters the

space of the cavernous sinus, and ascends almost vertically
;

towards the posterior clinoid process ; it now bends forwards

and runs along the side of the body of the sphenoid bone, and
on the side of the pituitary body, to the root of the anterior

clinoid process ; at which point it makes another turn, and
ascends internal to the anterior clinoid process, perforates the

dura mater again, and comes into contact with the base of the

brain opposite the inner part of the fissure of Sylvius ; and it

finally divides into the anterior and middle cerebral, and poste-

rior communicating, arteries. The course of the artery through
the sinus resembles the letter S, and the vessel is separated

from the blood by the lining membrane which is reflected

around it ; numerous branches of the sympathetic surround the
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artery. The posterior vertical, or ascending part of the artery,

is crossed on its outer side hy only the sixth nerve, the others

being superficial to it ; the horizontal portion has the third,

fourth, ophthalmic division of the fifth, and the sixth, nerves

nearly parallel to it, the sixth being below ; and the anterior

vertical, or ascending, is crossed by the same nerves, except

by the sixth, which lies below the anterior turn of the artery.

The branches of this part of the artery are few, and, with the

exception of the ophthalmic, there are only some small and un-

important ones in the sinus, which are named artericB recep-

tactdi ; these are distributed to the walls of the sinus and the

dura mater.

The ophthalmic artery leaves the carotid opposite the ante- Ophthai-

rior clinoid process, and it enters the orbit through the optic "ranch,

foramen, external to the optic nerve, and rather below it. The
further anatomy will be seen in the dissection of the orbit.

The seventh nerve enters the meatus auditorius internus, but seventh

the two portions of the nerve then separate, the larger, or portio ^s"^-

mollis, is distributed to the internal ear by the foramina in the

bottom of the meatus ; and the smaller, or portio dura, enters

the aqueduct of Fallopius which opens also into the bottom of

the meatus, and it continues along this canal to the stylo-

mastoid foramen, by which it escapes from the skull.

The eighth nerve leaves the skull by the foramen lacerum Eighth

jugulare, and the three divisions of the nerve pass through the ^^^e-

middle of the three compartments into which this foramen is

divided by the dura mater ; but the three portions of this nerve
have not the same envelope of the dura mater and arachnoid,

for the glosso-pharyngeal lies anterior and external to the other

two, and it is separated from them by the extremity of the in-

ferior longitudinal sinus ; a distinct tube of the dura mater and
of the arachnoid accompany it. The pneumo-gastric and spinal

accessory are inclosed in the same tube of the dura mater,

but they are separated from each other by a layer of the

arachnoid.

The ninth nerve passes from the skull by the anterior condy- Ninth

loid foramen ; the two portions into which it is divided pierce
^^'^^^•

separate apertures in the dura mater, and they do not unite till

they have passed from the foramen.
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DISSECTION OF THE FACE.

uon^'^'
'^^^ nerves and vessels in the base of the skull having been

completed, proceed with the dissection of the face.* Take
some of the blocks from beneath the head, so that it may hang
backwards, and, as a preparatory step, place some cotton wool
or tow into the nostril, as well as beneath the eyelids of the left

side, and stitch them together over it ; insert some in the mouth
between the lips and the alveolar processes, but keep the teeth

closed, that the cotton wool may not pass into the cavity of the

mouth; fasten now the margins of the lips with sutures, like the

eyelids. By this means, the orbicular muscles that surround the

fissure between the eyelids, and the aperture of the mouth, are

rendered prominent and tense, and the dissection of their fibres is

facilitated. Turn the face to the right side and fasten it in this

position with hooks, then make, on the left side, a vertical in-

cision in front of the ear, from the divided integuments, above,

down to the angle of the jaw, and from this point continue

another along the base of the jaw to the middle line, raise the

flap of integument from the side of the face towards the middle
line, and, in removing it from the orbicular muscle of the eye-
lids, great care must be taken not to divide its thin, pale fibres,

which have but a very thin cellular layer interposed between
them and the skin ; on the ala of the nose, the skin is closely

united to a strong, fibrous tissue which is to be cut through ;

some fibres also of the orbicularis oris, which are attached to

the integument at the angle of the mouth, are to be divided :

leave the flap of skin adherent in the middle line, that it may
be replaced on the dissected parts. Beneath the skin are the
muscles that act on the apertures of the eye, nose, and mouth

;

the branches of the portio dura nerve, or motor nerve of the

face ; and the terminations of the three branches of the fifth,

which give sensation to the parts to which the portio dura of the
seventh gives motion, together with the facial vessels ; all these
parts are covered by cellular tissue which varies much in quan-
tit}'', according to the condition of the subject. Since it is almost
impossible to expose the nerves, arteries, and muscles on the
same side of the face, dissect the muscles and vessels on this— the
left— side, and reserve the nerves, on the other, till afterwards.f
Take away the cellular membrane on the left side to expose

* If it should be wished to take next the dissection of the orbit, instead
of the face, refer to the dissection of that part ; but we think it is most advan-
tageous to dissect the face before the orbit.

t The head and neck is sometimes considered two distinct parts ; in such
a case, the dissector will be deprived of tl^is advantage, and he must endea-
vour to dissect it on one side. For the precautions to be taken in dissecting

the portio dura, see the dissection of it.
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the muscles, and at the same taaie observe the chief branches

of the portio dura nerve. Near the ear is the parotid gland,

covered by a strong fascia, and its duct extends forwards from

it, on a level with the meatus; it is accompanied by the trans-

verse facial artery and nerves. The facial vessels cross the face

obliquely, upwards and inwards, from the base of the jaw to

the angle of the eye.

The 7nuscles of the face are often ver}^ indistinct and pale, Muscles

and contain much cellular membrane in the interstices of the Face?

muscular fibres, especially in a fat subject. The superficial

muscles of the face act in diminishing or enlarging the aper-

tures of the eye, mouth, and nose. An orbicular or sphincter

muscle surrounds each of the two first apertures, and other

muscles which are united to it act in enlarging these aper-

tures in different directions, so that there is a distinct set for

each aperture. Some of the deeper muscles about the jaws

are concerned in the movements of these parts, and they will

be subsequently dissected.

The orbicularis palpebrarum muscle is the sphincter of the orbicu-

elliptical opening between the eyelids, and its fibres, which form '^ijis P"'-

ovals of different diameters around the aperture, give rise to a mm'

flat muscle which varies in thickness and extent in different
'^'"^'^'^•

subjects. The fibres of the muscle arise at the inner angle of origin.

the eye, from the internal angular process of the frontal bone,

from the ascending process of the superior maxillary, and, below
this, from the borders and cutaneous surface of a small white
tendon, — the tendon of the orbicularis, which is about two lines

long, and is attached, internally, to the anterior margin of the

groove for the lachrymal sac, and externally by two processes

to the tarsal cartilages of the eyelids ; the fibres arise also below
this tendon from the anterior margin of the groove for the

lachrymal sac : from these numerous origins the fibres run out-

wards, some above, and some below the aperture between the

eyelids, they form a muscle which extends from the margins
of the lids to beyond the margins of the orbit, and the fibres of

the upper half unite with those of the lower, at the outer angle inscr-

of the orbit. The most external fibres, the thickest and strong-
''°""

est, are the orbital ; they project beyond the margin of the

orbit, and are nearly circular in their direction ; the most intei'-

nal, the ciliary, very pale and thin, form a small bundle along

the margins of the opening close to the cilia or eyelashes, and
the fibres describe ellipses ; whilst the intervening fibres M'hich

occupy the eyelids, and are intermediate both in size and
direction, between the outer and the inner, are named the
palpebral fibres. The cutaneous surface of the muscle is Reia-

covered only by the skin, and by a very fine cellular tissue in- *'""^-

terposed between it and the internal fibres ; the circumference
of the muscle is united above to the occipito-frontalis, corrugator

s
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supercilii, and pyramidalis nasi muscles, and below it is free.

The muscle covers the margin of the orbit, and the eyelids with

their ligaments and cartilages ; the upper half of the muscle
lies on the corrugator supercilii muscle and supra-orbital vessels

and nerves ; the lower half on the zygomatic muscle, the ele-

vators of the lip, and ala of the nose, and it is also superficial to

the infra-orbital vessels and nerves. At the inner angle, it lies

over the lachrymal sac, and at the outer, on the temporal
fascia.

corruga.. The corrugator supercilii muscle is thick and short, and it is

perciiii placod beneath the orbicularis, at the inner part of the superci-
i usee,

liary ridge. Turn down the upper half of the orbicularis, and this

muscle is distinguished by the closeness of its fibres, and the
On^m. dark colour of them. The fibres arise from the internal part of

the superciliary ridge of the frontal bone, and they pass out-

wards and upwards, along the margin of the orbit, to join with
inser- the occipito-frontalis and orbicularis muscles about the middle

of the orbital arch. The orbicularis conceals this muscle ; and
tions. „ it lies on the bone, on the frontal vessels, and supra-trochlear

nerve.
pyra- The pyrainidciUs nasi muscle, situated on the nasal bone, and

Nasi
'* nearer the middle line than the orbicularis, is a small pyramidal

Muscle, muscle, and it appears to be a prolongation, along the nasal
Origin.

ijQj^g^ Qf thg anterior fibres of the occipito-frontalis, with which
Inser- it is Continuous. The fibres of the muscle end, below, in an
*'°"' aponeurosis which joins that of the depressor nasi muscle on
Reia- the dorsum of the nose. This muscle is subcutaneous, and it

*'""*
lies on the nasal bone ; the outer border is united to the orbicu-

laris, and the inner is separated by an interval from the muscle
of the opposite side.

Orbicu- The orbicularis oris muscle, the other sphincter of the face,

Miisde!^ surrounds the large aperture of the mouth, and it consists, as

that of the eyelids, of elliptical fibres which bound the opening :

the fibres of the upper half do not join, directly, those of the

lower at the angles of the mouth, as was the case with the

sphincter in the eyelids, but they are continuous with the lower

fibres of the buccinator muscle, and those of the lower half of

the orbicularis join the upper of the buccinator, so that there is

a crossing of the fibres of the upper and the lower lip at the

Reia- angles of the mouth. The cutaneous surface is closely united
tions. |.Q ^j-jg gi^jj-j . jj-^g inner margin bounds the aperture of the mouth,

and is covered by mucous membrane ; the outer is united with

the fibres of the different muscles which act on the opening;

thus, to the upper half on each side are united the elevator and

depressor of the upper lip, and the common elevator of it and

the nose ; to the lower half, the depressor and elevator of the

lower lip ; to the angle on each side the elevator and depressor

of the angle, with the two zygomatic muscles and the bucci-
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nator. The muscle conceals the small depressor of the upper

lip and elevator of the lower, as well as the labial glands and

coronary vessels which separate it from the mucous membrane
of the mouth.
The levator labii superioris muscle is flat and thin, and it Levator

extends vertically from the lower margin of the orbit to thesuperio-

orbicularis. Its origin, about one inch wide, and external to
"le.'""''

that of the common elevators, is from the margin of the orbit onginT

above the infra-oi'bital foramen, and it is attached to the supe-

rior maxillary and malar bones ; the fibres descend to join the inser-

orbicularis oris between the middle line and the angle of the

mouth. The cutaneous surface of the muscle is covered, above, Reia-

by the orbicularis palpebrarum, but, below, it is subcutaneous ;
'

' »

to its inner border is the common elevator of the lip and nose,

with which it is often united ; and to its outer are the zygo-

matic muscles and elevator of the angle. The muscle lies on

the infra-orbital vessels and nerves, the compressor nasi muscle,

and the filaments of the portio dura that run inwards to the

side of the nose.

The levator labii superioris cdceque nasi muscle, situated Levator

nearer the nose than the proper elevator of the upper lip, is ^p^eJio-

thin and pointed above, but divided below into two portions. "^ \1,^-.

It lies on the ascending process of the superior maxillary bone, Muscle.

from which it arises below the tendon of the orbicularis ; the oiigin.

fibres descend to form a wide but thin muscle which gives a

slip to the skin and cartilage of the ala of the nose, and it then inser-

descends to the orbicularis, with which it is united. This ^°]^_

muscle lies between the pyramidalis nasi and proper elevator tions.

of the upper lip, but separated from the last by the angular

vessels ; it conceals the compressor nasi, and it is subcutaneous.

The zygomaticns major is a long, roundish muscle, directed zygo-

downwards to the angle of the mouth. It arises from the lower ma|or"^

part of the outer surface of the malar bone, near its junction Muscle.

with the zygomatic process of the temporal ; the fleshy fibres
^'^'""

descend to the angle of the mouth, and they join with those of i.nser-

the orbicularis and other muscles that come to this part.
''°"'

The zygomaticus minor muscle, when present, is smaller than zygo-

tbe preceding muscle. Its origin is from the malar bone mUior.'^

above that of the zygomaticus major, and anterior to it ; the Origin.

fibres are scarcely so vertical as those of the other muscle,

and they pass downwards and inwards to join either the levator inser-

labii superioris, or the orbicularis. These two muscles are sub- ^°"a.
cutaneous ; and the inner border of the minor is almost parallel tions.

;

to the elevator of the upper lip : they lie on the malar bone and
buccinator muscle, and cross the facial vessels, and the nerves
of the portio dura.

The levator anguli oris muscle lies deeply in the canine fossa ; Levator

it is a flat muscle with well-marked fibres, and it is partly covered orif"

'

- p 2 Muscle.
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by the elevator of the upper lip, which is to be turned aside to

Origin, sec it. It avises from the canine fossa beneath the infra-orbital

foramen, and the fibres descend to the angle of the mouth to

inser- join in the common union of the muscular fibres ; but the
tiun. greater number of them run over the buccinator muscle, and
Reia- ' join the fibres of the depressor anguli oris. The muscle lies
tions. beneath the levator labii superioris, but it escapes from beneath

this muscle below ; it is crossed by filaments of the portio dura
and infra-orbital vessels, and it lies on the bone and buccinator

muscle.

Biicci- The buccinator muscle will be better seen by removing some

Musde. g'*a"'-d'ir f^t that is placed in the interval beneath the coronoid

, process of the jaw, and conceals the posterior part of the

muscle. It is a thin, flat muscle that fills the interval between

Origin, the jaws, and completes the cavity of the mouth. The muscle
is attached, above, to the outer surface of the alveolar process

of the superior maxillary bone, from the tuberosity of this bone
to the first molar tooth, and, below, it is united to the oblique

line on the inner surface of the lower jaw, as far forwards as

the first molar tooth ; and, in the interval between the bones, it

is fixed, behind, to a fibrous or ligamentous band,

—

ihe pterygo-

maxillary ligament, which descends from the external pterygoid

plate of the sphenoid bone, to the posterior part of the internal

oblique ridge of the lower jaw: this last attachment cannot be
well seen in this stage of the dissection. From this extensive

origin the fibres pass forwards to the angle of the mouth, and
they terminate by the upper passing downwards to join the

fibres of the orbicularis in the lower lip, and the lower fibres

in-^er-
Upwards, across the descending upper fibres, to unite with the

tion. orbicularis of the upper lip, and thus the fibres decussate at the

Reia. angle of the mouth. This muscle is covered by the zygomatic
uons, niuscles, and by the muscle of Santorini, by the elevator and

depressor of the angle of the mouth, and, at the posterior part,

by the masseter and coronoid process ; numerous vessels and
nerves lie on the cutaneous surface, and passing across it, near

the upper part, is the duct of the parotid, which perforates it

near the second molar tooth. The mucous membrane of the

mouth and buccal glands are placed on the under surface of the

•muscle;, and the buccal branch of the fifth nerve supplies its

substance. The posterior border of the muscle corresponds to

part of the superior constrictor of the pharynx, since the con-

strictor is attached behind the pterygo-maxillary ligament, and

the buccinator in front of it.

Risorius The risorius muscle of Santorini * is a narrow fasciculus of
Muscle,

fibres, sometimes divided into two or three bundles, which is

closely united to the skin near the angle of the jaw, and passes
Origin, jnwards to be connected to the apex of the depressor anguli oris

Inser- musclc, with whicli it is inserted into the orbicularis.

* Observationes Analomicce, cap. i. § xxxiv.
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The depressor anguli oris muscle, triangular in shape, is situ-Depres-

ated on the side of the lower jaw. It arises, by its base, from
^°^ii^"'is

the oblique line on the outer surface of the jaw, from the mas- Muscle,

seter to near the middle line, and this attachment is united to Origin,

the fibres of the platysma myoides ; the fibres ascend towards

the angle of the mouth, and they converge, to be inserted into inser-

the angle, some of the fibres joining those of the elevator of the

angle. The muscle is subcutaneous, and it lies on the side of Reia-

the jaw, and inferior maxillary vessels and nerve, on the buc- ''°"®*

cinator and depressor of the lower lip ; it is joined near its inser-

tion by the risorius muscle.

Tlie depressor labii inferioris, or quadratus menti muscle, isDepres-

placed nearer the middle line than the last, and its fibres are^°fg^^^"

blended with a yellow cellular tissue that obscures the muscular ris Mus-

structure. It arises from the external oblique line on the jaw, origin.

and some of its fibres are continuous with those of the platj'sma

myoides ; the fibres ascend parallel to each other to join the inser-

orbicularis in the lower lip. The muscle is, in part, subcuta-
^^{^_

neous, and in part covered by the depressor of the angle of thetions.

mouth ; and it lies on the bone, and branches of the mental ves-

sels and nerve. The outer border is overlapped by the depressor

anguli, and the inner joins the muscle of the opposite side.

Cut the stitches that are passed through the lips, and remove Dissec-

the cotton wool to see the two remaining small muscles which ''""

act on the lips; they are beneath the mucous membrane, and
on the side of the fraenum.

The levator labii inferioris muscle, situated on each side of the Levator

freenum of the lower lip, is seen by removing the mucous mem- jnferio-

brane from the inside of the lip. It is a small, thick, and conical ^|^^"s-

muscle, and it arises, by a small tendon, from the fossa on the origin.

side of the symphysis of the lower jaw; the fibres ascend,

diverging from each other, and they are inserted into the integu- inser-

ments of the chin. The muscle of each side is placed between *j^°j^

the depressors of the lower lip ; it lies on the jaw, and it is Uons.

separated from its fellow by the frgenum, and some cellular

membrane.
The depressor labii superioris alceque nasi muscle is on the Depres-

side of the fraenum of the upper lip, and when the mucous b^fs'^!'

membrane is removed, it is seen to arise from the incisor or perioris.

rayrtifoi'm fossa of the superior maxillary bone ; the fibres "^'""

radiate upwards, some joining the cartilage of the side of the inser.

nose, and others the orbicularis oris muscle : it is covered by
R°"a..

the orbicularis, and some of its upper fibres join those of thetions.

compressor nasi muscle.

'I'he compressor or dilator nasi muscle Is covered by the com- Com-'

mon elevator of the upper lip and wing of the nose, and it cannot nIsi"
be well seen till this muscle is turned aside. It is fiat and Muscle.

triangular in shape, and it arises by a pointed process from the Origin.

" F 3
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inner part of the canine fossa of the upper maxillary bone ; the

inser-
fibres pass inwards, spreading out at the same time, and they

tion. end in an aponeurosis which covers the cartilage of the nose, to

Keia- which it is attached. It is covered by the common elevator of
tions.

j.jjg upper Hp and wing of the nose, and it lies on the upper
maxillary bone and nasal cartilage. The pyramidalis nasi muscle
joins the aponeurosis in which the muscular fibres end.

Facial; The facial artery is a branch of the external carotid, which,
Artery.

2Ste\: ix short course in the neck, appears on the side of the

lower jaw, and it crosses this anterior to the masseter muscle;
from this point the artery ascends in a very tortuous course,

near the angle of the mouth, and along the inner part of the

cheek, to the internal angle of the eye, and it ends in a small

branch that joins with the angular branch of the ophthalmic.

The turns of this artery are very numerous and irregular, and
its course is comparatively superficial, since it lies in the mass
of fat of the inner part of the cheek. It is covered, at first, by
the platysma ; near the angle of the mouth it is crossed by the

zygomatic muscles, and below the margin of the orbit by some
fibres of the levator labii superioris. The artery lies on the

jaw, on the buccinator and levator anguli oris muscles, and then
on the elevator of the upper lip, whose fibres separate it from
the infra-orbital nerve and vessels. The facial vein accom-
panies the artery, but, instead of being coiled like the artery,

it is nearly a straight tube, and it lies to the outer side of this

vessel : branches also of the portio dura nerve cross the artery.

Branch- From the outer side of the artery numerous unnamed branches

Faciai.^^are given off to supply the masseter and buccinator muscles,

and to anastomose with the transverse facial arteiy : many also

supply the cellular membrane and integuments. The branches

from the inner side of the artery are also many, and they are

distributed to the parts in the middle line, internal to its position

across the face; .and they are the following :
—

infevicr The inferior labial artery, tlie first branch after the facial has

braiich. turned over the base of the jaw, runs directly inwards beneath

the depressor anguli oris, and it supplies branches to the muscles

and integuments of the lower lip; it anastomoses with the one
of the opposite side, and with the mental branch of the inferior

dental.

infericr The infe?'ior coronary artery, given off near the angle of the

nary' mouth, sometimcs as a sepai'ate trunk, and sometimes in common
brand!. Yvith the supcrior coronary, perforates the muscular fibres which

surround the aperture of the mouth, it is then directed inwards

along the lower lip, between the mucous membrane and the

fibres of the orbicularis, and it ends in the middle line by joining

its fellow of the opposite side; from the arterial arch formed by
the union of the two infei'ior coronary arteries, numerous small

branches are sent to supply the lips, and the labial glands which
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are most numerous in the lower lip ; and others anastomose with

the inferior labial artery.

The superior coronary artery commonly arises by one trunk superior

with the inferior, and from the bifurcation of this trunk, at the ^^^°-

angle of the mouth, the artery runs inwards in the upper lip

between the mucous membrane and the muscle; and it ends,

like the lower coronary artery, by joining its fellow in the

middle line: branches from the arch supply the lip, glands, and
mucous membrane, and other small branches run upwards to

the nose, which they supply. One long branch, the artery of the Artery

septum, runs along the septum of the nose to its apex ; this
g^pj^j^^

branch anastomoses with the arteries of the nose.

The lateral nasal artery arises opposite the wing of the nose, Lateral

it passes inwards beneath the common elevator of the upper lip^^^^V

and ala of the nose, and it is distributed by numerous branches

to the side of the nose ; some of these anastomose with its

fellow of the opposite side, as well as with the nasal of the

ophthalmic, and artery of the septum.
The angular branch of the facial, or the continuation of the Angular

artery, ascends, with the vein of the same name, between the'^""'^'^-

elevator of the lip, and the common elevator of it and the nose;

and it terminates by joining, beneath the last muscle, with the

angular branch of the ophthalmic which lies on the side of the

nose : some branches also anastomose with the infra-orbital

artery.

'Y\^Q. facial vein commences at the root of the nose by a small Facial

vein, — the angular, from the extremity of the nasal arch which ^^'"•

receives the frontal veins. The angular vein receives the veins

of the lower eyelid and from the side of the nose, and now
become facial, it descends over the elevator of the upper lip,

and, lying external to the artery, it passes away from it, beneath
the zygomatic muscle, and over the buccinator and the ex-

tremity of the parotid duct ; it then crosses the side of the jaw
with the artery, and it opens either into the lingual, or external

jugular vein. This vein receives from the alveolar plexus a
large alveolar branch which runs beneath the malar bone, and
doubles the size of the facial below this after it has joined it

:

the vein is joined by coronary, masseteric, buccal, and labial

veins, that correspond to the branches of the arteries, and,

below the base of the jaw, it is joined by the small veins that

accompany the branches of the facial artery in this part.

The transverse facial artery is a branch from the temporal in Trans-

the substance of the parotid gland : it appears at the inner bor-
^^H^^y

der of the gland, and, at the anterior edge of the masseter Artery,

muscle, it divides into arteries to supply the masseter, parotid

gland and integuments, and others anastomose with the facial

and infra-orbital arteries. As it lies on the masseter it is sur-

F 4
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rounded by branches of the portio dura nerve, and it lies above
the parotid duct.

Vein. The vein that accompanies this artery enters with it beneath
the parotid, and it opens into the plexus of veins of the internal

maxillary and temporal.

The remaining small branches of arteries to the face, viz.,

the mental, buccal, malar, nasal, andj infra-orbital, correspond,,

in their distribution and relations, to the branches of the nerves

to be examined on the opposite side; and their anatomy will be
given with the trunks of which they are the terminations.

Dissec- It will be necessary, in order to expose more completely the

parotid gland, to carry an incision backwards, below the ear,

from the base of the jaw to the anterior border of the sterno-

niastoid muscle, and to connect this with the one made for the

dissection of the posterior muscle of the ear ; raise the flap of

skin towards the ear, or take it away. The auricularis magnus
nerve is seen ascending to the lobe of the ear and to the

parotid, and it divides into branches for these parts. A strong

fascia that covers the gland is next to be taken from it, and its

superficicil relations can be examined ; but its deep ones must
remain till after the dissection of the portio dura through the

gland.
Parotid The ^Jcci'otid fflcmcl, the largest conglomerate salivary gland, is

placed between the ear and angle of the jaw ; it extends
more or less on the face, and it sends forwards a duct to enter

the mouth by perforating the buccinator. A strong fascia,

which is prolonged from that of the neck, passes over the sur-

face of the gland, so as to bind it down, and it is connected
above to the zygoma, and behind to the cartilage of the ear,

but in front it is thin, and is prolonged over the face. The
cutaneous surface of the gland is flat, and one or two Ij^mphatic

glands are situated on it ; but the deep is very uneven, and
sends off' processes into the inequalities of the space in which
it is contained. ' The shape of the gland is determined by its

boundaries ; it is large below where there are no resisting or

osseous structures to limit it, and it projects down on the neck
in the interval between the angle of the jaw and mastoid pro-

cess, so as to be in close proximity to the submaxillary gland ;

but it is separated from it by a deep process of the cervical

fascia,— the stylo-maxillary ligament. A line from the angle of

the jaw to the tip of the mastoid process marks the extent

downwards of the gland; but when it is enlarged, it projects

beyond this, and touches the submaxillary gland. The upper
part of the parotid is small, and it is bounded by the zygoma and
articulation of the lower jaw, and from beneath this border issue

the temporal nerves and vessels. Its extent backwards is

limited by the meatus auditorius externus, by the mastoid pro-

cess and sterno-mastoid muscle ; and by the stjdoid process and
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its muscles, between which it sends a deep portion. In front

of the gland is the ramus of the jaw, but it is prolonged over

this, and the masseter muscle, by a narrow accessory part which
lies between the zygoma and the duct of the gland, and is

named the socia parotidis ; from beneath this border the differ- socia

ent branches of the portio dura, and the transverse facial vessels ^1^^°*^''

escape. Connected to this border is the excretory duct of the

parotid, or the duct of Steno, which crosses the masseter muscle Duct of

above its centre, and opens into the mouth by perforating the S"^"°-

buccinator muscle opposite the second molar tooth. The duct
lies below the socia parotidis, it is crossed by the zygomatic
muscles, and near its termination by the facial vein, the trans-

verse facial artery lies above it, and numerous branches of

the portio dura accompany it, but the greater number below
it ; a line drawn from the meatus to the nostril marks the po-

sition of the duct, and the centre of the line, its aperture in the

mouth.
The structure 0^ the parotid is similar to that of other con- struc-

glomerate glands; it is divided into numerous lobules by pro- '"'''^'

cesses of fascia sent into it from the strong fascia that covers it,

and each lobule consists of a number of small grains connected
together by ducts which issue from them to unite with others

to form larger excretory ducts, and these again join the com-
mon duct. The ducts also from the socia parotidis join the

common duct, which is a tube with an external thick fibrous .

coat, and an internal mucous lining ; open the duct, pass a
bristle into it, and push it on into the mouth to see its opening
into this cavitj'. In passing through the lateral boundary of the

mouth, the duct runs obliquely for an extent of two lines. The
arteries to the parotid are from the external carotid ; and the

nerves, from the facial and the great auricular nerve.

The molar glands are some small conglobate glands, situated Moiari

near the upper attachment of the buccinator, and along the *^'^"'*^

course of the parotid duct ; some open into the duct, and the
others into the mouth.
Remove from the side of the nose the pyramidalis and com- Dissec-

pressor nasi muscles; in doing this a cutaneous branch of the*'°"-

nasal nerve will be seen : take away the thick cellular tissue,

nerves, and vessels, from the outside of the cartilage of the nose
on the left side, and remove the integuments from the lower
margin of the nostril of this side; the cartilages of the nose are
now exposed; they are five in number, two on each side,— a
lateral, and a cartilage of the aperture ; and the fifth or middle
one— the cartilage of the septum— will be dissected with the
cavity of the nose.

The lateral cartilage, the upper, and the larger of the two carti-

cartilages of the side of the nose, is triangular in shape, and it 'ages of

is attached above and behind by a ligamentous or fibrous struc- Nose.
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The la- ture, to the inclined borders of the nasal and superior maxillary

carti- bones, which bound the nasal aperture ; internally, or in the
lage. middle line, it joins, above, the one of the opposite side, but it

diverges below from its fellow, so as to leave an interval, into

which projects the cartilage of the septum. The lower border,

much thinner than the others, is irregular ; and it is connected

by fibrous membrane to the cartilage of the aperture. This

cartilage is covered by the compressor nasi, and by ramifications

Caiti- of vessels and nerves. The cartilage of the aperture is situated

thl*^"^
below the former, and it is directed obliquely backwards and

Aper- outwards from the septum which it touches in front ; it is very

irregular in shape, and it occupies the outer part of the nostril.

In the middle line this cartilage projects below the septum, and
touches its fellow; and at this point it is bent at an angle, one
part of it, bounding the inner side of the aperture, is in con-

tact with the septum, and the other extends round the outer

part of the aperture, and assists, by its firmness, to keep it

always open. This difference in the direction of the two parts

of the cartilage has occasioned it to be divided into an outer

Outer and an inner portion. The outer portion, directed obliquely
portion.

yp^pi.(]g ^j^(j backwards, is narrow and pointed behind, but in

front it is swollen out at its point of union with the inner, by
which the prominence of the apex of the nose is formed ; and it

projects below the cartilage of the septum, and touches that of

the opposite side. The upper border is fixed by fibrous struc-

ture to the lateral cartilage and bony margin of the aperture

;

and the lower is connected to the semi-cartilaginous tissue that

forms the lower margin of the aperture of the nostril ; the

extent of this border is marked by the depressed line on the

outer side of the nose immediately above the swollen rim of
Inner the aperture. The inner portion, situated below the proper
por ion.

(.^j-t^ii^^gii-ioyg septum, extends farther forwards than it, and it

projects backwards,— from its point of union with the outer,—
along the partition between the nosti'ils, to near the anterior

nasal spine of the superior maxillary bone; and it ends in a pro-

minence. This inner portion of the cartilage of the aperture

assists to form the partition between the nostrils, since it pro-

jects below the proper septum, and it is connected to the lateral

cartilage by a loose fibrous tissue^ in which a small cartilaginous

process is found near the septum.

On the side of the face which remains as yet untouched,

examine the external parts connected with the organ of sight

;

and on the left, in wliich the muscles are dissected, the different

structures that enter into the eyelids.

Eye- The eyebrows, situated above the eye and along the orbital

arch, are two curved prominences formed by the orbicularis and
occipito-frontalis muscles : they are covered with hairs^, which
are coarse, directed outwards, and longer at the inner than at
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the outer part. They are separated from each other by an in-

terval which corresponds to the root of the nose.

The eyelids are two moveable bodies, of a semilunar shape, Eyelids.

situated in front of the eyeball, which they protect and partly

cover ; the upper is wider and more moveable than the lower,

and when they are closed, it descends below the middle of the

eyeball ; their point of union, both externally and internally,

is the commissure or canthus. The anterior surface of each is

convex, and marked by transverse wrinkles when the eye is open

;

and the posterior, consequently concave, is lined by mucous
membrane, and is applied to the prominence of the eyeball.

The upper attached portion of the lid is continuous with the

integument, but the lower margin, thicker than the rest of the

lid, is slightly concave when the eye is opened, but straight

when it is closed; the inner sixth of this border is straight,

and, at the point of union of the two portions, there is a slight

projection, in which is a small aperture,— the punctum lachry-

male, that leads into the lachrymal canal, and is always open to

receive the tears
;
pass a bristle into the aperture of each eyelid,

and push them on through the lachrymal canals, into the la-

chrymal sac. The thickened part of each lid is sloped obliquely

from before backwards ; and, when the lids are closed, an in-

terval is left between them and the ball, for the conveyance of

the tears to the puncta lachrymalia. To the anterior edge of

the free border two or more rows of long hairs— the cilia— are ciUa.'

united ; they are larger in the upper than in the lower eyelid,

but they diminish in length from the centres to the commis-
sures ; the upper cilia are convex downwards, and the lower are

convex upwards, so that they meet when the lids are closed

;

along the posterior edge are situated the openings of the Meibo-
mian follicles, from which the secretion may be pressed. The
cilia and Meibomian follicles are absent in the straight portion,

of the eyelid.

The mucous membrane that lines the eyelids is named, from Con-

its office, the tunica conjunctiva. It lines the inner surface of^""*^
'^^'

the eyelids, joining at their free margins with the cutis, and it

is then reflected over the ball of the eye and cornea. At the
inner canthus of the eye, it forms a prominent, red, fleshy-

looking body,— the caruncula lachrymalis, on which are placed Carun.

some minute haii's, and mucous follicles that contain a yellow chryma-

secretion ; external to the caruncula is a small fold of the ''^'

membrane,— the plica semilunaris, which extends for a short dis- Pijcase-

tance on the ball of the eve, and is analogous to the membi'ana ns.

nictitans of birds. As the conjunctiva lines the eyelids, it is

continued down the lachrymal canals and sac into the nose.

On the side on which the muscles of the face have been seen, Dissec

the different structures of the eyelids are to be examined. The
upper eyelid is the best fitted for this, and the cotton wool is
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still to remain beneath the lids to keep them stretched ; each
eyelid is formed by the integuments, by the orbicularis pal-

pebrarum, by a palpebral ligament and tarsal cartilage, beneath
this by a layer of' mucous membrane, and in it are vessels and
nerves. In the upper lid there is also, in addition, the tendon

of the levator palpebrae muscle. If tlie eyelids are to be dis-

sected without the face, make a circular incision through the

skin, around the margin of the orbitj and throw the flaps in-

wards.

struc- The portion of the orbicularis that enters into the eyelid

*u''^j?^ consists of its palpebral and ciliary fibres, which are very thin

lids. and pale, and they form a layer which is placed close beneath

laris?"' t^^^ skin, and rests on the palpebral ligament and tarsal cartilage.

The vessels and nerves of the lid are also concealed by the

muscle. Divide carefully the muscle around the margin of the

orbit, and throw it inwards ; the vessels and nerves are exposed.

Arteries
"^^^^ arteries of the eyelids are derived, chiefly, from the palpe-

ofthe bral and lachrymal branches of the ophthalmic artery. ThepaU
pehral, two in number, one for each eyelid, arise from the ophthal-

mic at the inner angle of the eye; they run outwards, along the

eyelids, between the orbicularis and palpebral ligament with its

tarsal cartilage, and they anastomose externally with the lacln-y-

mal ; from the arch that each forms, numerous small arteries

proceed to the eyelids. The lachrymal artery perforates the

palpebral ligament of the upper eyelid near the outer canthus,

and it divides into branches that supply the lids, and anastomose
Veins, with the upper and lower palpebral arches. The veins have the

same distribution as the arteries, and open into the frontal

and angular veins near the root of the nose.

Nerves The iierves of the lids are supplied by the fifth and seventh

£ws^ nerves. In the upper eyelid are branches of the lachrymal,

which pierce the palpebral ligament with the artery, and join

branches of the portio dura ; this nerve also sends some small

filaments upwards to the integuments of the forehead. Thefrontal,
or siipra-orbital nerve sends down some filaments, about the

centre of the lid ; and internal to this are very small filaments

from the supra-trochlear, which is beneath the corrugator super-

cilii, and from the infra-trochlear, which is still internal, and on
the side of the nose ; all these branches of the nerves, from the

ophthalmic division of the fifth, supply the orbicularis, integument,

and conjunctiva. These will be again seen in the dissection of

the orbit, and a better dissection of them is made from the

inner than from the outer side. In the lower eyelid are small

filaments from the infra-orbital h\'a.nc\\ of the superior maxillar}'

nerve; these turn upwards to it, after the nerve has appeared
in the face.

Paipe- The palpebral ligament, best seen in the upper eyelid, is situ-

gamen't. ^tcd beneath the orbicularis, and it is a thin prolongation of
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fibrous membrane from the periosteum of the margin of the

orbit, which descends to join the tarsal cartilage, and to fix it in

its position. The inner part of the ligament in the upper lid,

as well as that in the lower, is thin and loose ; but at the outer

part it is much thicker and stronger, and if a portion of it, at

the outer angle, be removed, some distinct fibrous bands will be

seen beneath it to attach the tarsal cartilage to the outer angle

of the orbit, in the same way as the tendon of the orbicularis

does at the inner part.

The tarsal cartilages are two cartilaginous plates, one for Tarsal

each eyelid, which give the form of these organs, and extend to lages.'

their free borders. They are fixed, internally, by the small

tendon of the orbicularis, or tendo ociili, which is attached, in- Tendon

ternally, to the superior maxillary bone, in front of the lachry- o/bicu-

mal groove, and divides, after an extent of about two lines, into '^^is.

a process for each cartilage ; the tendon crosses the lachrymal

sac, and, when the whole of the fibres of the orbicularis are re-

moved from it, it is seen to give off an expansion to cover it.

At the outer angle of the orbit, the cartilages are fixed, also, by
ligamentous or fibrous bands. Neither cartilage occupies the
whole extent of the lid, and in each lid they differ much in

shape and size. In the upper lid the cartilage is the largest ; it

is about half an inch wide in the centre, but it tapers to each
end ; it is convex before, concave behind, and marked by grooves
for the Meibomian follicles ; the upper border is thin, convex,
and gives attachment to the palpebral ligament and tendon of
the levator palpebras muscle ; the free or lower border is thick,

and sloped off obliquely from before backwards. In the lower
lid, the cartilage is a narrow band, about two lines broad, with
borders nearly straight ; it is thinner than the other, and the

palpebral ligament is connected to it, as in the other eye-

lid. The cartilages are covered by the orbicularis externally,

and by the conjunctiva internally, and they assist with the pal-

pebral ligament to form the second layer of the lids.

The Meibomian follicles will be seen when the cotton wool is Meibo.

removed from the eyelids, and the cartilages turned outwards
;™oii"(.ie5

they are small yellowish-looking tubes, placed side by side be-

neath the tarsal cartilage which is grooved for them ; about forty

are found in the upper lid, but only twenty in the lower. They
are placed vertically, extend from the thick to the thin margin
of the cartilage, and they lie parallel to one another ; those in

the centre of the upper eyelid are the longest and largest.

Each follicle is a straight tube, into which smaller follicles open
laterally ; each contains a yellow sebaceous secretion, and opens
in a row along the posterior edge of the free border of the lid.

A bristle may be passed into some of these.

If the palpebral ligament be cut through in the upper eyelid,

the tendon of the levator palpebrse is exposed ; it descends in
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front of the eyeball, to join the upper part of the cartilage by a
wide expansion.

Auricle The auricle of the ear is to be examined, also, on the left

Ear^*^ side ; it is a cartilaginous plate, covered with integuments, and
attached to the side of the head around the margin of the

meatus auditorius externus of the temporal bone. The form

of the auricle or external ear is irregularly oval, the larger

extremity being placed upwards and backwards, the smaller

downwards and forwards, and it is connected to the side of the

head by its anterior and lower part. The surface next the

head, or the back, is convex, but the opposite is concave, and
presents many elevations and depressions that have received

different names. The lower, prolonged, pendulous part of the ear^

which is soft, destitute of cartilage, and connected to the side
Lobule, of the face, is the lobule ; the hollow above the lobule, and in

the centre of the auricle, Avhich leads downwards and inwards, is

Concha, the coucJici, and the aperture in the bottom of it, the entrance to

Meatus the meatus auditorius. In front of the concha is a triangular-

rius!'°' shaped cartilaginous projection, — the tragus, which closes the
Tragus, entrance to the meatus when it is depressed, and it is covered,

in old people, by hairs on its inner surface. On the opposite

side of the concha, but rather below the level of the tragus, is

Anti- another small elevation, the anti-tragus, of the same shape as
ragus.

^1^^ tragus, but smaller than it, and it is separated from this

projection by a prolongation of the cavity of the concha. The
Helix, round rim-like margin of the ear is named the helix ; it com-

mences by a narrow part in the concha, and extends down-
wards to the lobule, but the lower part of the fold or elevation

is formed only by integument ; the depression or groove beneath

it is the groove of the helix. Within the helix is a large carti-

Aiiti- laginous projection, the anti-helix, which is wide above, is curved
backwards around the concha which it limits behind, and it

ends in the projection of the anti-tragus ; at its upper part it is

divided into two portions or processes, with a slight depression,
^1=2-

. the scaphoid or navicular fossa., between the two.

fossa. Remove the integument from the posterior part of the auricle,

Disseo- to trace the nerves and vessels distributed to it. The fibres of

the transverse muscle will be found at the back and upper part

of the concha, in the depression that corresponds to the anti-

helix of the opposite side. Take away the integument from the

tragus, to see the small tragicus muscle on it, and from the base

of the anti-tragus, for the anti-tragicus muscle, which is best
marked. On the front of the helix, in the concha, is a very
small muscle, — the small muscle of the helix ; and above this,

where the helix leaves the concha, is the large muscle of the
helix. The muscles that move the ear in different directions

have been dissected^ and the three ligaments that fix the auricle

to the side of the head were removed in dissecting these
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muscles ; they have the same attachment to the side of the

head, except the anterior, which passes to the zygoma from the

tragus, and front of the am-icle.

The muscle of the tragxis is placed on the cutaneous surface of^J^^cie

the tragus ; it arises from the lower part, and the fibres run to Tragus^.

the upper margin : this is always present.

The muscle of the anti-tragus, the most evident of the muscles Muscle

o^ the esa', arises from the outer part of the anti-tragus; the Anti-

'

fibres cross a fissure between the anti-tragus and the pointed'"^"*"

extremity of the anti-helix, and they ascend to be inserted into

the cartilaginous extremity of the anti-helix.

The small muscle of the helix is placed on the commencement Smaii

of the helix in the concha; it cmses from the extremity of thco/tife^

helix, and is inserted, again, into its posterior margin above this ^leiix.

point ; it is often very indistinct, or absent.

The large muscle of the helix arises from the helix above the Large

small muscle ; the fibres ascend to be inserted into the front of ot uie^

the helix, where this becomes free, and curves backwards. i-ieiix.

The transverse muscle of the auricle, situated on the posterior Trans-

part, arises from tlie convexity of the concha, and it is zw5e?Yec? jiuscie.

into the back of the anti-helix and navicular fossa : the fibres of

this are sometimes very indistinct.

The arteries to the auricle are derived, in front, from the tern- Arteries

poral, but the chief are from the posterior auricular, which. '^vwes°l^^^-^^^^

two branches to the ear ; the upper one supplies the upper half

of the posterior surface of the auricle, some of the branches
turning over the helix to the other surface; and the lower is

distributed to the lobule, and lower part of the cartilage, and it

passes in the fissure between the extremity of the anti-helix

and the anti-tragus to the other surface of the ear, on which it is

distributed. The veins are the same as the arteries. Veins.

The nerves to the auricle are, posteriori}^, from the auricidctris Nerves

magnus, a branch of the cervical plexus, which sends some Auricle.

branches in front of the lobule, and is then distributed by many
filaments to about the lower half of the posterior surface ; the

upper half being supplied by the posterior auricular of the

portio dura, which often sends a branch through the cartilage

to the other surface of the ear. Arnold describes, also, a small

filament from the auricular branch of the p7ieiimo-gastric, as

reaching the meatus by an aperture in its posterior part ; it is

then distributed to the meatus and back of the auricle. In

front, the auricle is supplied by branches of the great aurictdar

nerve to the lower part ; and by the auriculo-temporal branch
of the third division of the fifth nerve to the upper, and to the

meatus; and by some small branches of the portio dura to the

integument of the tragus and meatus.

The auricle may now be removed, and the integument en- Cartilage

tirely taken off it; the cartilaginous plate is seen to resemble gg^^^j^
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of the very mucli the external form of the ear, and to present nearly
Auricle,

^j^^ same parts for notice ; but the lobule of the ear, and the

prolongation of the helix to it, are taken away, since they are

only folds of integument which inclose cellular membrane,
vessels, and nerves. The helix is marked in front by a projec-

tion, to which the anterior ligament is attached, and above this

by a small fissure ; and it terminates, behind, about the centre

of the concha, by a narrow portion that joins the anti-helix.

The anti-helix ends, also, at the back of the concha, by dividing

into two portions ; one terminates in a free tail-like process, to

which is joined the helix, and the other is continued into the

projection of the anti-tragus : the lobule of the ear is appended
to these two processes. The cartilage of the ear is then pro-

longed downwards, becomes narrow, and is reflected upwards
in front of the meatus, whose lower and outer part it forms by
this reflection, to give rise to the tragus; it is this prolonged
part which is attached to the bony margin of the meatus audito-

rius externus. Between the margin of this reflected portion of
the cartilage and the front of the helix is a large space, filled

by fiibrous or ligamentous structure, which completes the upper
and outer part of the cartilaginous and fibrous portion of the

meatus auditorius externus. The portion of cartilage that forms
the under and anterior part of the meatus is of a triangular

form, and a large fissure crosses it from before backwards, and
another fissure separates its outer side from the base of the

Fissures tragus ; thesc are named the fissures of Santorini, and they are
of San- filled by fibrous tissue. On the posterior surface of the concha
torini. .

•' ., ,, ' ., ii-ii
IS a strong vertical process ot cartilage behmd the commence-
ment of the helix, which it crosses. The ligaments of the

auricle are the fibrous structures found between the tragus and
the helix, completing above the meatus, and between the anti-

tragus and the pointed extremity of the anti-helix. The meatus
and the remaining parts of the ear are included in the dissection

of the ear.

Dissec- On the opposite side of the face, a careful dissection is to be
tion. made of the branches of the fifth nerve, which terminate in it

and impart sensation, and of the ramifications of the portio dura,

which communicate motion ; these unite at numerous points,

but the greater number of communications are found near the

middle line, in or beneath the muscles of the apertures, with

the three chief branches of the three divisions of the fifth

nerve, viz., with the supra-orbital above the eye, with the infra-

orbital below it, and with the ynental on the side of the lower
jaw ; a line drawn, vertically, on the side of the face, from the

point of junction of the internal third of the margin of the orbit

with the middle third, will mark the communications of these

nerves. The portio dura is partly contained in the parotid

gland, and partly in the face which it covers with its ramifica-
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tions ; and, to dissect it, raise the flap of skin from the side of

the face in the same manner as it was done on the other side,

and then carry backwards an incision from the angle of the jaw
to the sterno-mastoid muscle, and expose the parotid gland and
upper part of the sterno-mastoid muscle by removing the por-

tion of integument that covers them. Dissect first the portion

of the nerve contained in the gland ; and to find it at its exit

from the stylo-mastoid foramen, cut off with a chisel the tip of

the mastoid process, Avithout injuring the posterior auricular

nerve which lies on it, and let the cut be directed upwards and
forwards, by which the origin of the digastric muscle and the

nerve it receives will be left untouched. Turn back the tip of

the process with the sterno-mastoid muscle attached to it

;

remove cautiously the process of the parotid which projects

beneath the muscle ; the nerve is now seen to issue from its

foramen, and to give off three small branches ;— the posterior

auricular which ascends in front of the mastoid process, the

digastric branch to the upper part of the muscle of the same
name, and a long, slender, stylo-hyoid branch downwards and
forwards to the stylo-hyoid muscle. Next follow the nerve and
its divisions through the substance of the gland, and find the

communications of the great auricular nerve with it, as well as

the branches that pass downwards from the portio dura, behind
the ramus of the jaw, to join the auriculo-temporal branch of

the fifth nerve, which appears behind the articulation of the jaw.

In removing the parotid, the deep processes of it that dip between
the different important vessels are to be noticed ; and in the

substance of the gland are the external carotid artery, and
external jugular vein with its branches. On the side of the face

the nerve divides into many branches that are continued for-

ivards to the middle line; and the chief of these are, an ascending

set over the zygoma, a middle with the parotid duct, and an
inferior along the side of the lower jaw ; the ascending set,

when followed, will be found to unite above the zygoma and
superficial to the temporal fascia, with the cutaneous temporal
branches of the second division of the fifth nerve, and with the

auriculo-temporal of the third division of the fifth, with the supra-

orbital nerve in the orbicularis muscle, with the lachrj'mal in

the outer part of the upper eyelid, and with the cutaneous
malar which passes through the malar bone, on a level with the

upper border of the zygoma, and about two lines behind the

margin of the orbit ; the middle set join with the buccal nerve
on the buccinator muscle, with the infra-orbital nerve beneath
the elevator of the upper lip, with the nasal on the side of the

nose by filaments Ihat pass both through the nasal bones as

well as between the bone and cartilage, and with the infra-

trochlear nerve at the inner angle of the eye ; the lower set

join, beneath the quadratus menti muscle, with the mental
G
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nerve, and some branches pass below the base of the javv^ to join

with filaments from the ascending cervical nerve of the cervical

plexus ; these last vrill be dissected with the neck. All these

communications, with the exception of those in the neck, take

place with branches of either the first, second, or third divisions

of the fifth or trifacial nerve.

Portio The portio dura nerve, or motor portion of the seventh, has

Nen-e. been seen to enter the meatus auditorius internus with the

portio mollis; it then passes into the aqueduct of Fallopius,

which conducts it to the stylo-mastoid foramen, by which it

escapes from its canal in the petrous portion of the temporal

bone^ and it enters the parotid gland. Immediately after its

exit, the nerve gives off the three following small branches: the

posterior auricular, digastric, and stylo-hyoid nerves.

Tostc- The posterior auricular nerve is a small branch that leaves the

rlcui'^r'" fi'onit of the portio dura close to the stylo-mastoid foramen ; it

branch, turns upwards and forwards round the anterior surface of the

mastoid process, and it is joined by the great auricular nerve of

the cervical plexus, and, according to Arnold, by a filament

from the auricular branch of the pneumo-gastric, which lies in

the petrous portion of the temporal bone. The nerve then

becomes superficial, is accompanied by the artery of the same
name, and it divides into its two branches, the one being dis-

tributed to the ear, and the other to the occipito-frontalis muscle:
the distribution of these has been dissected.

Digas- The digastric nerve, the largest of the three branches of the

branch,
poi'tio dura, is very short, and it sometimes arises by a trunk

common to it and the stylo-hyoid branch ; it passes backwards
and is distributed by many filaments to the under surface of the

posterior belly of the digastric, near its attachment to the

skull ; one of the filaments, larger than the rest, perforates the

digastric muscle, and is directed downwards and inwards, to

the base of the skull, to join the glosso-pharyngeal nerve soon
after it has passed from the cranial cavity,

stylo- The stylo-hyoid branch, the longest and most slender, runs

branch
downwards and forwards in the direction of the styloid process,

but behind it; it then crosses beneath the posterior auricular

artery, comes into relation with the styloid process near its tip,

and runs along the upper border of the stjlo-hyoid muscle, to the

centre of which it is distributed. This nerve is joined by the

sympathetic which accompanies the external carotid artery.

After the nerve has given off these branches, it turns forwards

through the substance of the gland, below the meatus audi-

torius externus, and it crosses over the posterior auricular artery

and styloid process, the external jugular vein and external

carotid artery, and before it reaches the ramus of the jaw it

divides into two large branches, the temporo-facial, and cervico-

facial, which diverge from each other,

poro- ^ The temporo-facial division, the larger of the two, ascends in
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front of the meatus, and over the articulation of the lower facial

jaw, and the zygoma, to the side of the head and face ; on the
'''^"""''

masseter muscle and the zygoma it forms a network of branches

whose ramifications extend as low as to a line with the meatus,

and from this are given off the temporal, malar, and buccal sets

of branches. As the nerve ascends in front of the meatus it

gives some small filaments to it and to the integument of the

tragus, and, on the external carotid, it sends branches back-

wards to join the auriculo-temporal branch of the third division

of the fifth nerve. The temporal set of branches ascend over Tcmpo-

the zygoma, are distributed to the lateral and frontal regions of Nerves,

the head, and they join with the auriculo-temporal nerve, with

the cutaneous filaments of the second division of the fifth, also,

towards the top of the head, with the ascending filaments of the

supra-orbital nerve. The malar nerves cross the malar bone as Malar

they extend forwards to the outer part of the orbicularis pal- ^""^s-

pebrarum, and, at the outer angle of the orbit, the greater

number of the branches enter the orbicularis ; some supply this

muscle, and join, above the orbit, with the supra-orbital nerve ;

others enter the structures of each eyelid, and communicate in

the upper one with the lachrymal and supra-orbital branches,

and in the lower with the infra-orbital filaments. One or two
small branches of this set join with the cutaneous malar branch
from the second division of the fifth nerve. The buccal or infra-

infra-orbital branches, three or four in number, and the largest Nerves.

in size, accompany the parotid duct, but usually below it, and
they continue forwards to the middle line, to supply the muscles
that are found between the orbit and mouth, and to communi-
cate with the different branches of the fifth nerve. The most
remarkable communication in the face takes place between
branches of this set that pass beneath the elevator of the upper
lip, and the radiation of the branches of the infra-orbital nerve
of the superior maxillary of the fifth ; this union is placed
beneath the elevator of the lip, and the branches of the portio

dura rather cross the large descending branches of the infra-

orbital, than unite intimately with them. A very long branch of
this set continues upwards, beneath the common elevator of the
lip and nose, to the inner angle of the eye, and it terminates by
supplying the muscles, and joining the infra-trochlear nerve of
the nasal branch of the fifth. Other small nerves pass inwards
to the wing of the nose, and join the cutaneous filaments of the
nasal nerve, which escape both through apertures in the nasal

bones and between the bone and the cartilage. Some branches
of this set pass downwards to the angle of the mouth to supply
the orbicularis oris muscle ; others join branches of the cer-

vico-facial division, and assist to form the network of branches
that covers the whole side of the face from above the zygoma to

below the jaw.

G 2
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ceivico- The cervico-facial division of the portio dura, smaller than the

division, preceding, runs downwards through the substance of the parotid

towards the angle of the jaw, and it divides into supra- and
infra-maxillary sets of branches. Before the nerve divides at

the angle of the jaw it gives some small filaments to the parotid

gland, and these join with the filaments of the great auricular

nerve that perforate the substance of the gland* Some few
branches also pass forwards on the side of the face ; some of

these ascend to join with descending branches of the tem-
poro-facial division, others run over the masseter to join the

buccal branch of the fifth nerve on the buccinator muscle, and
Supra- a few reach the commissure of the lips. The supra-maxillary

™ry'' set of nerves run forwards above the base of the jaw, and
Nerves, beneath the depressor of the angle of the mouth and platysma ;

they supply the muscles of the lower part of the face, and
join with the mental branch of the third division of the fifth

after it has escaped from the mental foramen. The junction of

these branches with the mental is very similar to that of the
infra-orbital and portio dura ; the branches of the seventh cross

those of the fifth which are directed upwards to the lower lip,

they have but few communications with them, and the branches

of the seventh, after crossing the fifth, may be traced through
the quadratus menti muscle to the middle line ; and their ter-

mination is in the muscles of the lower lip and external surface

Infra- of the jaw. The infra-viaxillary., the lowest set of branches of

fary''' the portio dura, are placed below the jaw, and beneath the
Nerves, platysma myoides muscle ; they are distributed to the upper

and lateral part of the neck and platysma, and they join with

branches of the ascending cervical nerve of the cervical plexus.

Some branches turn upwards over the jaw to join with the

supra-maxillarj' branches : these nerves will be dissected with

the neck.

Branch- The chief branches of the fifth, now dissected, are the supra-

Fifth''^^ orbital, infra-orbital, and mental, — the terminal portions of the
Nerve, three divisions of the fifth nerve ; the auriculo-temporal, buccal,

and nasal may be also examined in this dissection, but the

remaining small branches of the supra- and infra- trochlear,

and malar nerves will be seen with the special anatomy of the

nerves of which they are but the cutaneous terminations.

Supra The supra- o7'bital nerve, the termination of the ophthalmic or

Nerve "pper division of the fifth, escapes from the orbit by the supra-

Paipe- orbital notch ; it sends downwards palpebral filaments to the

laments Upper eyelid, and upwards frontal branches, which have been

Frontal, disscctcd ; Other branches turn outwards in the orbicularis mus-
cle to join with the ascending temporal branches of the portio

dura. This junction is not so well marked as in some of the

other instances of communications between the fifth and the

seventh, and it is only in subjects in which the nerves are well
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developed that it can be traced. The supra- and infra-trochlear

branches, from the same division of the fifth, lie nearer the

nosCj the supra -trochlear being the larger, and beneath the

corrugator supercilii muscle.

The infra-orbital nerve, the cutaneous termination of the infra-

superior maxillary or second division of the fifth, appears beneath ^bitai

the elevator of the upper lip, and it divides directly into ascend-

ing and descending branches. The descending, the most nu-
merous, radiate from the infra-orbital foramen to the side of the

nose and the upper lip. These descend vertical!}' beneath the

branches of the portio dura that cross them at right angles, and
are vmited to them by filaments, and they are distributed to the

mucous membrane and muscles of the upper lip, and to the

integument of it and the side of the nose. The ascending or

^palpebral filaments turn up beneath the orbicularis to the lower
p.,ipg.

eyelid and its coniunctiva, and some are distributed also to thebraiFi-

mtegument of the dorsum of the nose.

The mental branch of the inferior maxillary, or third division Mental

of the fifth, is concealed, after its exit from the mental foramen, i^ferve.

by the quadratus menti muscle. The nerve divides into branches
which are directed upwards beneath those of the seventh, almost

at right angles, and they are distributed to the mucous mem-
brane, muscular structure, and integument of the lower lip.

The greater number of the branches are supplied to the mucous
membrane of the margin of the lip, and the nerve will be readily

exposed, within the mouth, by taking up the mucous mem-
brane.

The superficial temporal branch of the auriculo-temporal super-

nerve of the inferior maxillary, or third division of the fifth, ap- ^^'^^

pears from beneath the articulation of the lower jaw, it then rai

ascends in front of the meatus, and is distributed, as before
'^^'"^'

seen, to the side of the head ; the junction of this nerve with
the portio dura takes place both on the side of the head above
the temporal fascia, and deeply behind the condyle of the jaw.

This nerve supplies branches also to the upper part of the

auricle of the ear.

The buccal nerve, a branch of the inferior maxillary, or third Buccal

division of the fifth, appears on the side of the face, passing from
^'^''^^•

beneath the coronoid process and tempoi'al muscle ; the nerve

then runs downwards along the lower part of the buccinator

muscle, joins with filaments of the portio dura on the buccinator,

so as sometimes to form a plexus, and it divides into many
branches, which continue forwards in the course of the nerve ;

some of these are distributed to the integument near the angle

of the mouth, while other branches pass beneath the depressor

anguli muscle, and are distributed to the mucous membrane

;

some of the branches supply the buccinator and depressor afeguli

oris muscles. \
- G 3 . \
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Niisai
"^^^^ nasal nerve, a small branch of the first division of the

Nerve, fifth, leaves the cavity of the nose by passing between the nasal

bone and cartilage ; it is at first covered b}' the compressor nasi,

and it divides into branches which descend to supply the in-

tegument of the ala and tip of the nose, with branches of the

infra-orbital. Some of the filaments of the nerve come through

the nasal bones, and the nerve joins with the portio dura on the

side of the nose.

Deep re.. The deep relations of the joarotid gland, and the vessels and

Jf/J[jg* nerves that pass through it, can now be observed. The trunk of
Parotid the portio dura nerve crosses, from behind forwards, through

the substance of the gland, and it divides into its great branches

in the middle of it. Beneath the nerve, and parallel to the

ramus of the jaw, is the external carotid, which ascends, in the

gland, as high nearly as to the condyle of the jaw, and it then

divides into the temporal and internal maxillary arteries, the

former leaves the upper border of the parotid, and the latter

winds behind the jaw. Accompanying the artery, but super-

ficial to it, is the plexus of veins of the temporal and internal

maxillary, in which the external jugular vein commences ; and
a vein passes deeply through the substance of the gland to con-

nect together the external and internal jugular veins. The
superficial temporal branch of the fifth nerve passes through the

upper part of the gland, the posterior auricular artery ascends

through it to its posterior part, and the transverse facial artery

escapes from its front. The deep interval between the ramus
of the jaw and stylo-maxillary ligament, and the mastoid process

with the sterno-mastoid muscle, is divided into two parts by the

styloid process. The interval behind the process is occupied

by a portion of the gland which projects beneath the mastoid
process and sterno-mastoid muscle, and extends downwards so

as to be in contact with the internal jugular vein, and the eighth

and ninth nerves that accompany it. Another large portion of

the parotid is situated in the space in front of the styloid pro-

cess, and it projects behind the articulation of the jaw into the

posterior part of the glenoid cavity ; it is also prolonged behind
the ramus of the jaw with the internal maxillary artery, and
when this portion is enlarged, it occupies the interval between
the two pterygoid muscles beneath the ramus of the jaw : this

same portion of the gland in front of the styloid process passes

directly downwards, and comes into contact with the internal

carotid artery which is beneath. A careful examination of the

processes of the gland sent into the hollows in the bottom of the

space in which it lies, and of the number of important vessels

that either pass through the gland or are in close contact with
it, must convince the dissector of the impracticability of re-

moving it, and also of the dangers attending any operations on
this part.
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DISSECTION OF THE ORBIT.

Now the dissection of the face is completed, place some strips Dissec-

of calico dipped in a solution of bichloride of mercury on the
*'°"'

side on which the nerves were dissected, and fasten the skin

over it. Return to the examination of the orbit, and the ana-

tomy of the nerves before dissected by the side of the body of

the sphenoid bone ; place the head in the same position as for

the sinuses in the base of the skull, and remove the roof of the

orbit. To accomplish this, make two vertical cuts with a saw
through the margin of the orbit, the inner passing rather to the

outer side of the internal angular process of the frontal bone, to

avoid the pulley attached to this point; and the outer somewhat
within the external angular process, that the lachrymal gland,

its vessels and nerve, may not be injured. Extend these cuts

backwards along the roof of the orbit, by means of a chisel, to a

quarter of an inch in front of the optic foramen and a little

external to it, or to a slight projection of bone, and then raise

and turn forwards the portion of bone included by these in-

cisions. A portion of the roof of the orbit still remains; this is

to be cut through with the bone forceps, about two lines external

to the optic foramen, and the piece of bone, which is the small

wing of the sphenoid, and therefore unattached at the outer

extremity, is to be removed. As the vertical portion of bone
on the outer side impedes the dissection, remove it by a cut

with the saw directed obliquely downwards and inwards, so as

not to take away more of the outer wall of the cavity.* Any
small impending portion of the roof, on either side, that inter-

feres with the easy dissection, may be removed with the bone
forceps, but the small nasal nerve must be avoided on the inner

side. The portion of bone forming the roof and margin of the

orbit, which is now raised, is not to be cut away. In the orbit

are contained the eyeball, and a considerable quantity of a

granular fat which hlls the space not occupied by the eye.

There are four recti muscles, one above, one below, and one on
each side of the ball ; two oblique, a superior and inferior, with

reference to the globe of the eye ; and one elevator muscle of

the upper eyelid. The nerves are the second, third, fourth,

ophthalmic division of the fifth, orbital branch of the superior

maxillary division of the fifth, and the sixth. The second is dis-

tributed to the eyeball, the third supplies all the muscles of the

* The dissector is sometimes desirous to take away the whole outer wall

of the orbit, and part of the middle fossa of the skull, in this stage of the dis-

section, to obtain a view of the first and second divisions of the fifth ; but we
cannot recommend this proceeding unless it be wished to dissect only these

two branches of the nerves.

G 4
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orbit except two, the fourth supph'es one of those two, — the

superior oblique muscle, and the sixth, the remaining muscle,—
the external rectus: the branches of the fifth only pass through
the cavity to be distributed external to it ; numerous branches
of the ophthalmic vessels are contained, also, in the orbit. All

these parts are surrounded by a strong periosteum which is to

be first seen.

Perios- The periosteum of the orbit, now exposed, is a fibrous mem-
of'the brane prolonged into the cavity from the dura mater, through
Orbit,

j-j-ig sphenoidal fissure ; it lines the interior of the orbit adhering
but loosely to the bone, and at the anterior margin it joins with

the external periosteum, and is prolonged to the tarsal cartilage

as the palpebral ligament. This membrane incases the contents

of the orbit, like a bag ; but it is perforated behind by the optic

nerve, and a large aperture exists in it for the nerves that enter

through the sphenoidal fissure ; on the sides are some smaller

apertures for the vessels and nerves that pass from this cavity

through the orbital foramina : some of the nerves appear through
the membrane.

Dissec- Divide the periosteum by an incision from front to back, and
remove it from each side ; the following is the arrangement of

the muscles, vessels, and nerves close beneath it. In the

middle line is the large frontal nerve of the ophthalmic division

of the fifth (for this nerve divides at the sphenoidal fissure into

frontal, lachrymal, and nasal), with its accompanying vessels

;

external to this, and also above the muscles, is the lachrymal

nerve with its vessels, and to the inner side, and at the back
of the orbit, is the small fourth nerve ; these three nerves enter

the orbit above the muscles, but all the other nerves that enter

this cavity through the sphenoidal fissure pass between the two
heads of the external rectus muscle. The muscle beneath the

fourth nerve is the superior oblique, beneath the frontal are the

levator palpebral and superior rectus, and below the lachrymal

nerve is the external rectus muscle. The lachrymal gland is

situated in the outer angle of the orbit, near to its margin, and
superficial to its contents ; it is perforated by the lachrymal
nerve and vessels. Remove some of the fat from the intervals

between the muscles, and use the knife with great caution,

particularly in the interval between the external and superior

rectus muscles, since the small lenticular filaments are found in

it, near to the optic nerve. Some small descending filaments

from the lachrymal near the gland, and also a small occasional

nerve, from the frontal, in the interval between the superior

rectus and superior oblique muscles, are to be avoided. It is

not necessary to remove all the fat before examining some of the

nerves and muscles. Follow back the fourth nerve through the

fibrous sheath that surrounds it as it enters the orbit ; do the

same with the frontal and lachrymal nerves to their point of
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origin from the ophthalmic division of the fifth ; it is easy to

follow the frontal, but it requires great care to succeed in dis-

secting the small lachrymal nerve, through its sheath of fibrous

3(nembrane, back to its origin. If the projecting clinoid process

has not been removed, it should now be done, to see the

relative position of the nerves, as they pass through the

sphenoidal fissure.

The lachrymal gland, for the secretion of the tears, is a Lachry-

conglomerate gland, situated within the external angular pro- oiand.

cess of the frontal bone, which is hollowed to receive it, and it

is superficial to the other contents of the orbit. It is of a

lengthened form^ convex externally, flat below, like an almond

;

and, from its front, a portion projects forwards to touch the

upper eyelid : the upper surface, in contact with the periosteum,

is connected to it by numerous fibrous processes ; the lower,

surrounded by fat, rests on the external rectus muscle and the

eyeball ; and through the substance of the gland pass the

lachrymal vessels and nerve. The structure of the gland re- struc-

sembles other conglomerate glands ; it consists of numerous
small granules connected together by cellular membrane and
efferent ducts : the ducts unite to form larger tubes which open Ducts.

on the conjunctiva of the upper eyelid, a little above the outer

part of the tarsal cartilage, by ten or twelve very small aper-

tures. Follow the lachrymal vessels and nerve through the

substance of the gland to the upper eyelid, and trace the small

descending branches of the lachrymal nerve.

The fourth nerve enters the orbit by the inner part of the Fourth

sphenoidal fissure ; as it passes through, it is situated above
^"^^•

the other nerves that enter by the same aperture, and it is in-

ternal to them, since it crosses over the frontal nerve to reach
its inner side ; but in the wall of the cavernous sinus it was
found below the third, and external to it and the sixth. Imme-
diately after it has entered the orbit, it quits the frontal nerve,

passes inwards and forwards over the levator palpebras and
superior rectus muscles, near to their posterior attachment, to

reach the superior oblique muscle, to which it is distributed by
numerous filaments which enter its orbital surface, contrary to

the general arrangement of the distribution of the nerves of the

orbit to the ocular surfaces of the muscles.
The frontal nerve, a branch of the ophthalmic or orbital divi- Frontal

sion of the fifth, enters the orbit close to the outer side of ^""^*^*

the fourth and above the muscles, it is rather below the level

of the fourth, but above that of the lachrymal nerve which is

external to it. The nerve continues forwards over the levator

palpebr39 and superior rectus muscles, and in the front of the

orbit it inclines to their inner side and divides into its two
terminal branches, the supra-trochlear and supra- orbital. In

this course the nerve lies close beneath the periosteum, and it
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is accompanied by the supra-orbital vessels : the point of divi-

sion of the nerve is very variable; at one time it takes place

as soon as it has entered the cavity, and at another near to the
Supra- margin of the orbit. The siipra-trochlear nerve, the smallest of

chiear the two branches into which the frontal divides, passes obliquely
branch,

{n^yay^s to near the pulley of the superior oblique muscle, and
it then leaves the orbit by turning round the superciliary ridge

of the frontal bone. The nerve is seen, externally, to ascend

between the frontal bone and corrugator supercilii, and it gives

Paipe- off numerous branches, some of which— the palbebral— descend

Umen'ts. ^^ ^^^^ Conjunctiva and orbicularis of the upper eyelid, and
others supplj^ the corrugator supercilii and orbicularis muscles

;

but the greater number of its branches ascend on the forehead,

and become cutaneous. Before the nerve leaves the orbit it

sends down a branch to join, below the pulley of the oblique

muscle, with the infra-trochlear branch of the nasal nerve ; and,

as it turns round the margin of the orbit, beneath the frontal

sinus, it gives a small filament through the bone to the sinus.

It is not uncommon to see the branch to join the infra-trochlear

given off from the frontal at the back of the orbit ; and, in such
a case, the nerve passes forwards in the interval between the

superior rectus and superior oblique muscles, to join the infra-

supra- trochlear nerve at the inner part of the orbit. The supra'

orbital nerve, the other branch of the frontal, leaves the orbit by
passing through the notch or foramen in the superciliary ridge ;

and beneath the corrugator supercilii and orbicularis it divides

into the two branches which were dissected with the cutaneous
nerves of the head. Where the nerve leaves the orbit it sends

Paipe- down some small filaments — the palpebral branches— to the

laments. "PpeJ" eyelid^ and other branches pass transversely outwards in

the orbicularis, which they supply, and they join with the portio

dura. A filament sometimes enters a canal in the frontal bone,

and becomes cutaneous higher up on the head.
Lachry- The lachrymal.nerve, a branch of the ophthalmic, is smaller

Nerve, than the frontal, and it enters the orbit above the muscles, but

to the outer side of the frontal and a little lower than it ; as it

passes through the sphenoidal fissure it is enveloped by a dis-

tinct and strong process of the dura mater. In the orbit the

nerve runs forwards along its outer part, above the external

rectus muscle, and close beneath the periosteum, to the lachry-

mal gland, through which it passes, and to which it gives fila-

ments ; it then leaves the gland, perforates the fibrous mem-
if- brane of the upper eyelid, and it divides into joa^fira/ branches,

laments, '^'^'^'ch commuuicatc in the lid with the portio dura, and one
filament turns upwards on the forehead to end in the integu-

Commu- ment. Near the lachrymal gland, the nerve sends downwards

toThe"°'
°"^ '^^ *^^° filaments to join with the orbital branch of the

Superior Superior maxillary nerve, or second division of the fifth. The
Maxil- ^ •' '

Jary.

1

orbital
branch.
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lachrymal, like the frontal, is sometimes divided at the back of
the orbit into two branches. This nerve is formed, occasionally,

by a branch from the fourth, and by another from the ophthalmic

nerve.

Divide the frontal nerve about its middle, and throw for- P'ssec-

wards and backwards the ends ; raise its posterior part from the

muscles beneath it, and the nasal nerve is seen to arise from
the inner side of the ophthalmic, behind the origin of the

frontal and lachrym.al, and it enters the orbit much lower down.
The superficial muscles are now exuosed.

The levator palpehrcB muscle is the most superficial of those Levator

in the orbit ; it is thin and flat, and it arises by a narrow pointed Muscle.

portion from the roof of the orbit, close in front of the optic origin.

foramen. The muscle widens as it extends forwards to the

margin of the orbit ; and, at this point, it makes a sudden turn

downwards and forwards, in front of the eyeball, to be inserted, inser-

by a wide and thin tendon, into the upper part of the tarsal
'^°"'

cartilage. This muscle lies beneath the periosteum, it is crossed Reu-

by the fourth and frontal nerves, and the anterior reflected por~''°"^'

tion lies between the orbicularis and eyeball, but it is separated

from the former by the palpebral ligament. It lies on the

superior rectus and globe of the eye. Cut it across in front of

its centre, and turn it aside, a small nerve enters it.

The rectus superior muscle, one of the four muscles which lie Rectus

around the globe of the eye, and are named from their relative Iji^'g^j'"'"

position to it, arises by a common origin with the other muscles, ori^ui.

from the process of dura mater that surrounds the optic nerve,

as well as from the outer and upper part of the optic foramen

;

the fibres form a flat muscle, which is continued forwards to

near the front of the eye, and ends in a tendon which is inserted Jnser-

into the sclerotic coat a little behind its union with the cornea,
*'°"*

a small synovial bursa intervening between the two. From theReia-

margins of the tendon an aponeurotic expansion is given off/'°"^'

and it joins a similar process from the tendons of the other

recti muscles to form a partial covering for the globe of the

eye ; this is sometimes named the tunica albuginea. The upper
surface of the muscle is covered by the levator palpebrse and
frontal nerve, the lower rests on the nasal and optic nerves, and
ophthalmic artery, as well as on the globe of the eye.

The superior oblique muscle is thin and narrow, and it Is the superior

longest of any in the orbit. Its course is peculiar, since its
Muscle!

direction is changed at the anterior part of the orbit by a

pulley through which it passes; so that the line of action of

the muscle does not correspond to that of the fibres. The
muscle is situated at the inner part of the orbit, and it arises, origin,

behind, from the sheath of the optic nerve, and from the inner

part of the optic foramen ; the fleshy fibres proceed forwards

to the tendon which enters, at the inner angle of the orbit, a
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cartilaginous pulley by which its direction is altered ; and it

then passes downwards and backwards between the superior

inser- rectus and globe of the eye, to be attached to the sclerotic

coat, by a wide thin aponeurosis, behind the anterior half of

the eyeball, and between the superior, and the external rectus

Reia- muscle. The muscle is in contact with the periosteum by
tsons.

jjg orbital surface, and with the nasal nerve and ophthalmic

artery by the ocular ; the fourth nerve enters the orbital sur-

face about its centre. The tendon is attached to the sclerotic

behind the insertion of the recti, and very near the tendon of

the inferior oblique, with which it seems to be sometimes

Trochlea united. The pulley or trochlea through which the tendon of

feyf"'"
^^ superior oblique muscle plays, is a fibro-cartilaginous ring

attached to the depression in the frontal bone at the inner

angle of the orbit ; a fibrous prolongation from the margin of

the ring surrounds the tendon, and obscures the sight of its

motion ; but this is to be removed, and a synovial membrane
that lines the pulley will be brought into view.

Dissec- Cut across the superior rectus in front of its centre, and
tion.

\\xxxy it backwards with the levator palpebrse, the upper division

of the third nerve is observed to supply these muscles. The
nasal nerve is also exposed as it crosses the optic ; it gives

some small ciliary filaments to this nerve : follow it to the inner

part of the orbit ; the ophthalmic artery and vein run inwards

with the nasal nerve : remove more of the cellular membrane
from between the external rectus and optic nerve, with the

same caution as before, and seek the lenticular ganglion in the

space between the nerve and muscle at the back of the orbit

;

it is closely connected to cellular tissue, is about the size of a

pin's head, and it is usually on the outer side of the ophthalmic

artery. If the nerves that pass from it along the optic nerve
be followed backwards, the ganglion will be readily found. A
small nerve from the nasal to the back of the ganglion, and a large

but short branch from this to the third, should be also dissected.

Separate from each other the nasal of the ophthalmic, the third,

and the sixth nerves, as they enter the orbit between the two
heads of the external rectus muscle.

Third The third nerve was seen to be the highest of all the nerves

in the wall of the cavernous sinus, opposite the bod}' of the

sphenoid bone ; but as it approached the sphenoidal fissure, it

descended internally to the other nerves^ and below those that

enter the orbit above the muscles^,— namely, the fourth, and
frontal and lachrymal branches of the ophthalmic. The nerve
is now found at the sphenoidal fissure, in close contact with the

nasal of the ophthalmic, and the sixth nerve, and it passes

through the fissure into the orbit between the two heads of the

external rectus muscle ; but, before it enters, it divides into a

small and a large portion, between which is placed the nasal
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nerve. The small portion or upper division of the third nerve Upper

enters with the others between the heads of the external rectus, '^''*'i^'°"-

and above the nasal nerve ; it turns directly upwards to the

under surface of the superior rectus muscle, and it divides into

many branches, the greater number being given to the ocular

surface of this muscle; but some long and small filaments pass

from beneath its inner border to the under surface of the levator

palpebras, which they supply. The lower division of the nerve
is not dissected now, but its anatomy will be examined in

another stage of the dissection.

The nasal nerve, the only remaining branch of the ophthalmic ^asai

division of the fifth, arises from the inner side of the ophthalmic, Nerve.

behind the sphenoidal fissure ; it enters the orbit with the third

and sixth nerves, between the two heads of the external rectus,

and it lies in the interval between the two divisions of the third

nerve. It now ascends over the optic nerve, and beneath the

superior rectus and levator palpebree muscles, and it is directed

forwards and inwards along the inner side of the orbit, below
the level of the superior oblique muscle, to the anterior of the

two foramina in the inner wall of the orbit, at which point it

divides into the infra-trochlear and nasal branches. Whilst the

nerve is passing between the two heads of the rectus, or even
before, it gives oif a long slender branch, half an inch or more Nerve

in length, which runs forwards to the lenticular ganglion, this
[°/j'i'g^y_

is sometimes bifurcated at the ganglion ; and, as it crosses theiaiOan-

optic, it sends along it two or three small branches,—the c?'/2arz/ ^j',°"^

nerves, which run on the inner side of the nerve, those from Nerves.

the lenticular ganglion being on the outer, and they perforate

the sclerotic coat of the eye to be distributed to this organ.

Their anatomy will be seen with the dissection of the eye.

The infra-ti'ochlcar nerve, the smallest branch of bifurcation infra-

of the nasal, passes forwards, from its point of origin, along the 'hiear

inner wall of the orbit, beneath the tendon and pulley of the branch.

superior oblique muscle, and it leaves the cavity below the level

of the supVa-trochlear, and nearer the nose. It divides, finally,

into many small branches to supply the side of the nose and la-

chrymal sac; and otherbranches— the palpebral— are distributed paipe-

to the upper eyelid, and join the branches of the supra-trochlear^gjjjj''^"

of the frontal. Before this nerve leaves the cavity of the orbit,

it is joined by a small communicating branch sent down from
the supra-trochlear nerve. The connection between this nerve
and the portio dura on the side of the nose has been dissected,

and it is only necessary to follow the nerve onwards to it. The
nasal branch, the continuation of the nerve, leaves the orbit by Nasal

the anterior of the two orbital foramina in the inner wall, ^"^^"'^'^

together with a small artery ; it runs through a canal between
the articulating surfaces of the frontal and ethmoid bones, and it

appears, in the cranium, at the outer border of the ethmoid
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bone, in a groove which conducts it to an aperture in front of

the ethmoid, and external to the other foramina in the cribriform

plate of this bone ; it passes from the cavity of the skull to the

nose, through this aperture, and it will be seen in the skull by
removing the dura mater which covers it, though, in some
subjects, the border of the frontal bone projects over it, so

as almost to conceal it. When the nerve has entered the nose,

it gives off some small branches on the septum and spongy
bones, and it continues downwards and forwards in a groove
behind the nasal bone of its own side, as far as to the union of
it with the nasal cartilage, it then becomes cutaneous in the

face, and communicates with the portio dura : one or two small

branches come through the nasal bone, but the nerve does not
give any branches to the nose, as it lies above the cribriform

plate,

oph- . The ophthalmic or lenticular ganglion, a small roundish-shaped

oM™!- body, is redder in colour in one subject than in another; it is

Gan-" placed at the back of the orbit, in the interval between the
giion. external rectus and optic nerve, near to the posterior attach-

ments of the recti muscles, and it is commonly situated on the

outer side of the ophthalmic artery which separates it from the

optic nerve. From the disposition of its different nerves, it is

said to be square-shaped, and to have four angles, each
designated by a particular name. The ganglion is connected
behind, by its posterior superior angle, to the nasal as it enters

the orbit, by a long, slender branch, and, by its posterior inferior

angle, to the branch of the lower division of the third nerve,

which goes to the inferior oblique muscle ; this connecting nerve
is short and thick, sometimes almost as wide as the ganglion,

but occasionally it is lengthened and smaller. The posterior

part of the ganglion is connected also, sometimes, by a distinct

filament to the cavernous ganglion, but this is more commonly
absent, or it unites outside the orbit with the nasal of the oph-

Ciiiary tlialmic. From the front of the ganglion two bundles o'i ciliary

nerves pass around the optic to the eye ; the upper, smallest

in size, from the anterior superior angle, consists of about four

filaments, and the lower, from the anterior inferior angle, is

formed by about six : they pass round the optic nerve to the

sclerotic, which they perforate near the entrance of the optic,

and they are distributed to the ciliary ligament and iris. The
ciliary nerves from the ganglion are placed on the outer and
under surface of the optic nerve, and they join with the ciliar}'^,

from the nasal, which lie on its inner part : numerous small

tortuous ciliary arteries accompany these nerves, and they have
nearly the same distribution in the ball of the eye.

Optic The optic nerve, in the orbit, extends forwards from the optic

foramen to the lower and inner part of the eye, which it enters,

to terminate in the retina. It is invested by a tube of dura

Nerves.

Nerve.
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mater which gives attachment to the recti muscles, but a con-

siderable quantity of fat afterwards separates it from these mus-
cles. The optic is crossed, above, by the nasal nerve and oph-

thalmic vessels, and below, by the branch of the lower division

of the third nerve, which goes to the internal rectus ; it is sur-

rounded by the numerous ciliary arteries and nerves, till it per-

forates the sclerotic coat of the eye.

The ophthalmic artery is a branch of the internal carotid in Oph-

the skull, and it arises close to the anterior clinoid process ;" it
'^'^tery?

then passes into the orbit through the optic foramen with the

optic nerve, but external and inferior to it. In the first part of

its course in the orbit, it lies external to the optic nerve ; it

then ascends and crosses over to its inner side, and finally, the

artery runs with the nasal nerve to the inner angle of the orbit,

and it here divides into its terminal branches. The branches ofsranch-

this artery are very numerous, and are divided into those given
^^"

off external to the nerve, those above, and those internal to it

;

the latter are the most numerous.
The lachrymal artery, the first branch of the ophthalmic, is a External

considerable trunk ; it is deep at first, between the external and opti'a

superior rectus muscles, but it soon becomes superficial, and, Laciiry-

placed beneath the periosteum, but above the external rectus branch,

muscle, it runs forwards with the nerve of the same name to

the lachrymal gland which it perforates, and to which it gives

many small branches. After the artery has left the gland it

pei'forates the ligament of the upper eyelid, and it ends by
anastomosing with the palpebral arches, as already seen ; it

gives some branches also to the conjunctiva. In the orbit, it

gives a small malar branch, through the malar bone, to the tem- Malar

poral fossa to anastomose vvith the deep temporal arteries ; and*^"^^"*^'^'

it is joined, behind, by a small branch, from the middle menin-
geal arterjr, which enters by one of the foramina in the back of

the orbit.

The central artery of the retina is a very small branch ; it Branch

perforates the sheath of the optic nerve near the foramen ; it RetiM.
runs in the centre of the nerve to the interior of the eye, and it

ends in a vascular membrane that lines the inner surface of the

retina.

The supra-orbital branch leaves the trunk whilst it is covered Above

b}'^ the levator palpebras and superior rectus muscles, it then
tip"; "lu-

emerges from beneath their inner border, accompanies the
fa/''"^'''"

supra-orbital nerve through the notch of the same name, and it branch.

ends in two branches which ascend on the forehead, and supply

the muscles and integuments ; and some also go to the eyelid,

and join with the palpebral. This artery gives filaments to the

two muscles by which it is covered, and a small artery to the

frontal bone as it passes beneath it.

The ciliary branches are derived from many sources, and are ciiiary
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arranged into two sets, anterior and posterior, the latter in-

cluding long and short branches. The anterior ciliary are sup-

plied by small arteries in the front of the orbit ; they are not
usually seen in a dissection, but when they are minutely injected,

or are distended, as in inflammation of the iris, they are seen to

form a vascular circle around the front of the ball. These per-

forate the sclerotic about two lines behind the corHea, and they
end by anastomosing, around the margin of the iris, with the

branches of the posterior long and short ciliary arteries. The
posterior ciliary are derived from the ophthalmic, or some of
its branches in the back of the orbit ; they are tortuous and
entwine around the optic with the ciliary nerves, to the poste-

rior part of the ball of the eye ; all of these, named the short

posterior ciliary, except two, and about fifteen in number, per-

forate the sclerotic coat around the optic nerve, and they then
run between this coat and the choroid to the iris ; they chiefly

supply the choroid coat and anastomose with the anterior

ciliary. The long posterior ciliary are only two in number,
their origin is uncertain, but they run forwards with the short,

by the side of the optic nerve; they perforate the sclerotic like

the others, but a little farther from the entrance of the nerve,

and they extend forwards, one on each side along the middle
line of the ball of the eye ; they anastomose in front with the

other ciliary branches. It is this artery, on each side, that is

to be avoided when the needle is used to depress the lens.

The distribution of these arteries belongs to the anatomy of
the eye.

The muscular branches are the arteries for the supply of the

muscles ; they are divided into superior and inferior. The
superior, uncertain in origin, sometimes arise by a common
trunk, they supply the levator palpebrae, superior rectus, and
superior oblique muscles. The inferior set, larger than the

others, arise from the trunk of the ophthalmic, they pass below
and beneath the optic nerve, and divide into branches to supply

the other recti muscles and the inferior oblique; and they give

off many of the anterior ciliary branches.

The ethmoidal branches are two, an anterior and posterior.

The anterior, larger than the other, passes through the an-

terior of the two orbital foramina in the inner wall of the orbit,

with the nasal nerve, it then appears in the cranium on the side

of the cribriform plate, gives off some small meningeal branches

to the dura mater, and it ends by a small branch that passes

into the nose. The posterior leaves the orbit by the posterior

foramen, and, on the surface of the ethmoid bone in the base of

the skull, it supplies small meningeal branches to the dura
mater ; some of its branches anastomose with the anterior, and
others enter the nose by the foramina in the bone.

The palpebral branches arise from the ophthalmic opposite the
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trochlea of the superior oblique muscle : there is one for each branch-

eyelid ; the superior runs outwards beneath the orbicularis, and®^-

in the eyelid it forms an arch with the lachrymal, from which ^^^^x'

the lid is supplied. The inferior descends to the lower lid inferior

behind the tendon of the orbicularis, sends a branch to the

infra-orbital artery, and it ends in the lower eyelid. These
have been dissected on the opposite side.

At the inner angle of the orbit the ophthalmic divides into

the nasal and frontal branches. The nasal runs forwards above xasai

the tendon of the orbicularis to the side of the nose, and it
'"^"*^''-

divides into branches that anastomose with the lateral nasal

artery, and a small branch, the angular, joins with the facial.

The frontal turns round the superciliary maririn and ascends Frontal

on the forehead, as before seen, to supply the muscles and
integuments.

The ophthalmic vein commences at the inner angle of the Oph-

orbit by uniting with the frontal and facial veins; it passes back- y^i™"^

wards in the course of the artery, and it receives branches

which correspond to the arteries, and increase its size. It leaves

the orbit by passing between the two heads of the external

rectus muscle, below the other nerves, and it opens into the

cavernous sinus.

Remove the ophthalmic artery, cut across the optic and ciliary Bisscc-

nerves about their middle, turn the eye forwards, and fasten it

in that position with hooks ; some fat and the remaining nerves
and muscles are exposed : remove the fat ; the three remaining
recti muscles lie in the floor of the orbit, the branches of the

third nerve lie on them, and the small inferior oblique muscle
crosses the direction of the other muscles from within to without.

The lower division of the third nerve enters the orbit between Third

the two heads of the external rectus muscle, below the nasal i'o"ei-

and rather above the sixth, but as soon as it has entered thefi'^'sio"-

orbit, it lies below the sixth ; and, on the outer side of the optic

nerve and below it, it divides into three large branches ; the
internal passes beneath the optic nerve, and in front of the in-

ferior rectus, and is distributed by many filaments to the ocular

surface of the internal rectus muscle ; the middle branch is

given, in like manner, to the ocular surface of the inferior

rectus ; but the external branch, the longest, extends forwards
along the outer border of the inferior rectus, and it is dis-

tributed to the inferior oblique muscle, which it perforates at

right angles. Soon after its origin the last nerve is joined by the
short communicating branch of the lenticular ganglion, and it

generally divides into several branches for the inferior oblique
muscle.

The sixth Vzerwe enters the orbit also between the two heads sixth

of the rectus muscle, below the third, and separated by a process
^^'^'•'^•

of dura mater from the ophthalmic vein which is below it. In
H
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the orbit it rises above the level of the third nerve, and it turns

outwards to the ocular surface of the external rectus muscle, to

which it is distributed by many filaments.

Inferior The inferior rectus muscle arises in common with the internal

Muscle. '^"'^ external rectus by a common tendon, which is attached

Origin, bclow the optic foramen, and divides into three portions for the

muscles. The fibres of the muscle form a fleshy belly, and this

inser- ends, in front, in a tendon which is inserted into the ball of the
*'""

eye, opposite to the superior rectus already examined ; a synovial

bursa is found between the tendon of this muscle and the eye,

as is the case in all the recti muscles.

Internal The internal rectus muscle arises from the common tendon,

Orighi'.' '^^^ from the tube of dura mater that surrounds the optic nerve ;

this last attachment joins the superior rectus ; the muscle is

inser- Continued along the inner wall of the orbit, and is inserted into the
tion. inner side of the eyeball in the same way as the other recti.

External The external rectus muscle arises by two heads, the inferior is

Mtiscie. attached, below, to the common tendon with the internal and
Origin, inferior rectus, and the upper is united with the superior rectus

;

between these two heads is a tendinous arch which gives at-

tachment to muscular fibres, and beneath the arch pass the

third and sixth nerves with the nasal of the ophthalmic. The
muscle resulting from the union of the fibres lies along the

Inser- Outer wall of the orbit, and it is inserted into the outer side of
*'°"" the eyeball. These three muscles lie beneath the optic nerve,

tion^s'. and to the outer side of it ; they are in contact, by one surface,

with the ball of the eye, and by the other with the periosteum

of the orbit. The third nerve supplies the internal and inferior

rectus, and the sixth, the external rectus muscle. An apo-

neurotic expansion is given off from the tendons near the eye,

and the small bursa is found beneath each.

Dissec- Remove the optic nerve from the middle of the posterior
*'°"' attachments of the recti muscles, and open from above the

optic foramen, to see the origins of the recti muscles around
the nerve and foramen ; and to dissect the inferior oblique

muscle, replace the eye in its natural position, and raise the

conjvmctiva from the inner part of the lower eyelid, as well as

some fat that conceals the muscle; then, by moving the ball in

different directions, the relations of the muscle will be observed.

Inferior The itfferior oblique muscle is small and thin, it is situated
Oblique

jjgg^^. ^Q anterior margin of the orbit, and it differs from the

other muscles, in having its fleshy portion directed almost

horizontally oiitv/ards, instead of in the axis of the orbit. It

Origin, arises from the superior maxillary bone near the groove for the

lacln-ymal sac, and within the margin of the orbit; the muscle

is then directed obliquely upwards and outwards across the

floor of the orbit, but separated from the eyeball by the inferior

rectus; it next passes between the eye and external rectus, and
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it is inserted into the globe of the eye between the superior and inser.

external rectus, with the tendon of the superior oblique, but*'""'

rather nearer the optic nerve than the attachment of that tendon.

The upper surface is in contact with the inferior rectus and Reia-

globe of the eye, the under with the orbit and external rectus ; ''°"^'

the borders look backwards and forwards, a tendon being placed

on the posterior, and its branch of the nerve meets also the

posterior border at a right angle.

To expose the orbital branch of the superior maxillary nerve P'^sec-

or second division of the fifth, detach the connection of the eye-

lids and tarsal cartilages from the external angle of the margin
of the orbit; separate the lachrymal gland from the outer wall,

but leave the lachrymal nerve, and its descending branches to

join the orbital branch ; cut through the external rectus near
its posterior extremity, and fasten the eye and its muscles, by
means of hooks, to the inner side of the orbit. Seek in the

angle of the orbit formed by the outer and lower walls, for the

orbital branch of the nerve, which entei's through the posterior

part of the sphenoidal fissure.

The orbital branch of the superior maxillary nerve is of con-orbUai

siderable size; it leaves the trunk of the superior maxillary soon ^f^J^g^

after this nerve has passed from the skull by the foramen superior

rotundum, it then crosses the spheno-maxillary fossa with theiary^*

trunk of the nerve, but superior and external to it ; and it
^^'^^^•

enters the orbit by the sphenoidal fissure, whilst the trunk of
the nerve enters the infra- orbital canal and is placed beneath
the periosteum. In the orbit the nerve divides into two
branches, a malar and temporal. The malar, the largest branch, Malar

and the continuation of the nerve, runs forwards in the inferior
'^'^"*^'''

external angle of the orbit to the malar bone, it then passes

through an aperture in this bone, and appears in the face be-
neath the orbicularis palpebrarum, which it supplies ; and it com-
municates with the portio dura. The temporal branch, external Tempo-

in position, varies much in size; it ascends along the outer wall tfranch.

of the orbit beneath the periosteum, or in a canal hollowed out
in the bone, to about its middle, it is then joined by the com-
municating branch from the lachrymal, and it passes through
the wall into the temporal fossa. By separating, with the
handle of the knife, the temporal muscle from the bone, and
by cutting away, with the bone forceps, the portion of the
outer wall above the exit of the nerve, so as to trace it through

;

the nerve is seen to ascend in the temporal fossa near the margin
of the orbit, and on the surface of the malar bone that looks to the
fossa; it then turns outwards to the temporal fascia, perforates

it near the edge of the orbit and about one inch above the
zygoma, and it ends on the temporal fascia by joining branches of
the portio dura, and supplying the integuments as before seen.

There is usually a second temporal branch that joins with one
H 2
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from the lachrymal, and enters the temporal fossa to com-
municate with the deep temporal nerve.

Disscc- To see the tensor tarsi muscle, separate the eyelids from the
*'°"" margin of the orbit up to the inner angle, by dividing the

palpebral ligaments and orbicularis, place the separated eyelids

over the nose, and on the back of the tendon of the orbicularis,

which remains untouched on this side, and fixes the tarsal

cartilages, some thin pale muscular fibres will be perceived ;

and, to make it more evident, remove all the fibres of the

orbicularis from the front of the tendon.
Tensor The tensor tarsi muscle, small, and oftentimes very indistinct.

Muscle, is situated behind the tendon of the orbicularis. It arises from.

Origin, the Vertical crest which divides the orbital surface of the os

unguis into two portions, and slightly from the bone behind the

crest; the fibres, which are pale and weak, form a small, flat,

muscular band, which divides into two portions that run out-
inser- w'ards along the lachrymal canals, and are inserted, one for each

eyelid, into the cartilaginous processes in which the puncta
lachrymalia are situated, and also into the tarsal cartilage of the

Reia- same lid. The muscle lies behind the tendon of the orbicularis,
^'°"^" and against the lachrymal sac.

Dissec- The puncta lachrymalia, lachrymal canals, and lachrymal
tion.

ggj,^ which constitute the lachrjmial apparatus, remain to be
dissected. Some bristles have been placed in the canals, so

that they are readily seen, and the sac will appear by removing
the tensor tarsi and cellular membrane that obscure it, as it

lies in the groove in the os unguis in the inner angle of the

orbit. The prolongation that the tendon of the orbicularis

sends over it is also to be prepared.
Puncta The puncta lachrymalia are the two small apertures, always

mauZ' open, situated in the free margin of each eyelid, about two lines

from the inner canthus, and in an elevation that marks the point

of union of the two parts of the lid. They are placed opposite

each other, and they allow the tears to pass into the lachrymal

canals,

Lachry- The laclirymal cauals are small tubes that extend from the

Canals, puncta to the lachrymal sac, and they convey the tears between
these two points ; their course is marked by the bristles intro-

Siipo- duced into them. The superior, rather longer than the inferior,
'"'^'

first ascends for about a line, and it then bends downwards and
inwards to the sac, forming an arch with the concavity down-

inferior, wards ; the iirferior descends, and is then continued inwards

almost in a straight direction to the sac. Both canals are

situated along the sides of the tendon of the orbicularis, and
beneath the fibres of this muscle ; and they open into the outer

part of the sac by distinct apertures rather above its middle.

Before their termination the canals are close together, and the

only partition between them is their coats.
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' Extending from the inner part of the orbit to the nose, is a Lachry-

tube which receives the tears, and conveys them into the latter
™jf^

^'"^

cavity ; this is dilated above, is contained only in a half-osseous Duct,

case, and is named lachrymal sac; but the lower part, which is

narrow and encased by bone, is the lachrymal duct. The sac, sac.

the' upper dilated portion of the tube for the tears, is situated

within the inner angle of the orbit, in the groove formed by the

OS unguis and ascending process of the superior maxillary bone
;

on the outer side the sac is destitute of any bony covering, but
it is crossed by the tendon of the orbicularis, which divides it

into an upper portion which is round and forms the top of the

sac, and a lower, of greater extent, continuous below with the

duct. From the margins of the tendon an aponeurotic expan-
sion is given off, and it is connected to the margins of the bony
groove, so as to cover the sac contained in this depression ; the

portion from the upper border is the strongest ; opening into

the outer side of the sac are the lachrymal canals by which it

receives the tears. It is covered externally by the tendon and
aponeurotic expansion, and above that by the orbicularis, tensor

tarsi, and conjunctiva ; its arteries and nerves are from the nasal,

which run on its exterior. Raise the fibrous membrane which
covers it, and a loose, rather reddish, but thick mucous mem-
brane is visible. The duct is the canal which extends from the Duct,

sac to the inferior meatus of the nose, into the front of which it

opens. It is about one inch and a half long, narrower in the

centre than at either extremity, and it is directed obliquely

downwards and backwards, so as to be convex forwards ; it lies

between the nasal fossa on the one side and the antrum High-
mori, or cavity in the superior maxillary bone, on the other

;

the partition between it and the nose is very thin and fragile,

but that which separates it from the antrum is thick and strong.

The osseous boundaries are, in front and to the outer side, the
ascending process of the superior maxillary bone which is

grooved for it ; behind, the ungual bone, which is also grooved^
and the part of the inferior spongy bone that ascends to

articulate with the vmgual bone. The membrane that lines the
canal is of a fibro-mucous character, and it is prolonged from
the nose.*

The dissection of the eye naturally follows that of the orbit,

lachrymal apparatus, and appendages of the eye ; but since this

organ must be examined in the eyes of some animal, as the ox
or sheep, it may be omitted with advantage till the head and
neck is finished. The dissection is introduced at this part, but
it may be passed over.

* The oijeration of introducing a probe into this canal from the aperture
in the inferior meatus should be practised.

H 3
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DISSECTION OF THE EYE.

Dissec- In dissecting the eye it will be necessary to procure half a
dozen eyes of the ox, since they are the largest, and they should

be very fresh. A small basin or two, or some saucers, will be
required for the dissection of some of the minute structures in

water, and into the bottom of one or more some melted wax or

tallow should be run. To see the general form of the ball of

the eye and the external coat, it will be required to remove
only the different muscles attached to it, the loose conjunctiva

over the cornea, and the fat that surrounds it; this maybe
done to all the eyes.

Eye- The eye, the organ of vision, is a spherical body situated in

the front of the orbit ; it is free and moveable in its cavity, and
it is formed by membranes or coats which give the form to the

ball, and contain the different fluids or media in the interior,

by which the rays of light are refracted, so as to produce a cor-

rect image on the retina, or the expansion of the optic nerve,

which is the nerve of special sense distributed to the eye. The
ball of the eye is retained in position by the muscles attached

to it, by the vessels and nerves that enter it, and by the eyelids

and their lining membrane the conjunctiva; its axis is not
parallel to that of the orbit, but to that of the opposite eye.

The eye is nearly spherical, but the anterior part or cornea,

wbich forms about the anterior fifth of the globe, is a segment
of a smaller sphere than the posterior part of the ball ; and the

antero-posterior diameter, eleven lines in length, is larger than
the transverse by one line. To the back of the globe of the

eye is attached the optic nerve, but it enters rather to the
inner side of the axis of the ball. The eye is surrounded by its

muscles and by much fat. The investing parts of the ball of
the eye are the sclerotic coat and cornea, the choroid coat and
iris, and the retina; and the internal or central portions, the

vitreous fluid and its membrane, the aqueous humour and its

membrane, and the lens with its capsule.

Sclerotic The sclerotic coat is named from its strength, and it forms a
segment of a sphere extending from the optic nerve behind to

the cornea in front. This membrane or coat is of a fibrous

structure, it is dense and inelastic, and of a pearly white colour
;

it gives the form to the eyeball, of which it occupies about the

posterior four fifths. At the posterior part of the ball of the eye,

and a little to the inner side, this coat is perforated by the optic

nerve which passes either through one or through many open-
ings, and the external investing membrane of the nerve joins it

;

many other small apertures are seen, around this, for the

ciliary vessels and nerves. The thickest portion of the scle-
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rotic is behind, as will be seen afterwards in removing it ; but

in front it is thinner, receives more vessels, and it appears as

the white of the eye. A fibrous prolongation from the tendons

of the recti muscles surrounds the front of the ball near the

cornea, and this has been named by some tunica albuginea.

The circular aperture which receives the cornea is about six

lines in diameter, rather elongated transversely, and its margin
is extended forwards, so as to cover the cornea which is in-

serted beneath it. The outer surface is covered^ in front, by
the reflected fold of the conjunctiva, and, behind, it is in con-

tact v/ith the muscles of the eye and the great quantity of fat

contained in the orbit. The inner surface is brownish and
connected to the next coat,— the choroid, by cellular membrane,
and by the vessels and nerves that perforate it to go to the

choroid. The sclerotic is formed by fibres which run in every
direction.

To see the anatomy of the cornea, it will be necessary to Dissec-

detach it from the eye, and this is to be done in the following '^'°""

manner:— cut, circularly, with a scissors, through the sclerotic,

about two lines behind the junction of this membrane and the

cornea, and make a vertical incision, on each side of the ball,

to the optic nerve ; remove then the portions of sclerotic as far

back as the nerve ; this is accomplished either by fixing the eye
to the wax, or by holding it in a forceps, when the weight of

the ball breaks through the cellular connections between the

sclerotic and the next coat— the choroid : at the back of the eye,

the vessels and nerves that perforate the outer membrane m.ust

be divided. Separate now the cornea from the front of the

ball by detaching a cellular connection between it and a white
ring,— the ciliary ligament, which extends round the front of the

choroid, and is nearly opposite to the circumference of the

cornea. In I'aising the cornea, still anterior to the ciliary liga-

ment, a thin membrane is seen to be torn through, and if it be
done out of Avater, the fluid contained by this membrane escapes
in visible quantity ; this is the aqueous humour retained^ by the
cornea and its own membrane, in a space in front of the iris

and lens. A vertical section should be made in another eye,

since it will be required for the next coat ; and the manner in

which the cornea limits, in front, the anterior chamber, will be
better seen ; this section is difficult to make, and it may be be-
gun by cutting from behind forwards through the different coats

of the eye with a scissors, as far as to the cornea; next, place
the eye on the cornea, and with a sharp knife complete the sec-

tion through the hard lens and cornea, the eye being placed in

water, either on a surface of wax, or on wood, to allow of its

being cut through. The halves must remain in water to pre-

serve the natural position of the parts.

The cornea, called sometimes transparens, to distinguish it Cornea.

H 4
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from cornea opacci,—a term that lias been applied to the sclerotic,

— is received into the aperture in the front of the sclerotic^ and
it completes the front of the eyeball. It is transparent, smooth,

convex externally, but concave internally to the anterior cham-
ber, and it forms the anterior fifth of the ball ; but it is a seg-

ment of a smaller circle than the sclerotic. The circumference

of the cornea is not quite circular, since the measurement, from

side to side of the eye, is slightly greater than the vertical ; the

margin is received into the aperture of the sclerotic, like the

glass into a watch, the edge of the sclerotic being prolonged a

short way over it : this union is very intimate, but they may be
separated by maceration. This structure of the eye bounds in

front the anterior chamber ; and, since the rays of light pass

through it to reach the retina, the different degrees of sight,

at a distance, will depend, in a great measure, upon the con-

vexity of the cornea. The texture of the cornea is not fibrous,,

but laminar, and the transparency depends upon the presence

of a small quantity of fluid between the laminae, as well as upon
the due distance between them being preserved; for if one of

the entire eyes be forcibly compressed, the transparency of the

cornea is destroyed, but it is instantly restored when the pres-

sure is removed ; the fluid of the anterior chamber transudes

through the cornea after deaths so as to render this structure

dull and flaccid. The structures found in the cornea are, ex-

ternally, the conjunctiva, continued over the convexity, whose
presence is proved by disease, or, anatomically, by macerating
an eye in water ; internally, the membrane of the aqueous
humour, a very thin serous membrane that lines the space be-

tween the cornea and the lens ; and, between these, the proper
cornea which gives strength to the part. On the inner or con-
cave surface of the proper cornea is a thin elastic membrane

Elastic — the " elastic cornea "—readily seen, on the Inner surface of the
removed cornea, by making an incision across it, to be a very
thin, shining, transparent membrane that lines the proper

cornea, and when removed it curls upon itself; it also remains
transparent during maceration in water. The remaining por-

Prcper tion of the cornea, or the proper cornea, is formed of laminae,

whose presence may be detected by rubbing the membrane be-

tween the finger and thumb, or they may be raised from each
other by dissection : the number of the laminae is about four,

and they are connected by thin layers of cellular membrane.
Dissec- The next coat— the choroid— is exposed in the dissection

already made ; but, as it will be necessary to see also the inner

surface, prepare another eye in a similar way, in order that the

membrane may be cut through to expose it. Make also a

horizontal section of all the coats of another eye, about twa
lines behind the cornea, and raise from the ball the cornea,.,

ciliary ligament, and processes, all connected together, in order

Cornea.

tion,
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that the inner surface of the choroid may be seen in position,

as well as the ciliary processes which are connected with it in

front, and pass inwards behind the ciliary ligament and iris ;

these are covered with the black pigment which should be
washed from them with a camel's hair pencil. The natural

position of these processes can be observed in the vertical

section already made.
The choroid coat, the next covering of the ball of the eye, is choroid

also a segment of a sphere like the sclerotic, beneath which it
'^°^'-

is placed, and it extends forwards from the optic nerve behind, to

the ciliary ligament, or near to the circumference of the cornea,

as may be seen in the vertical section ; and the aperture, before,

is partly closed by the iris which hangs almost vertically in

front of it from the ciliary ligament. The membrane does not
cease in front by joining the ciliary ligament, as it appears to do,

but it is reflected inwards, behind it and the iris, in the form of
small triangular folds,— the ciliary processes,—to be afterv.^ards

described, but which can be now seen by means of the horizontal

section. The choroid is thicker behind than before, and it

presents a round aperture posteriorly for the entrance of the

optic nerve into the eye ; it is dark-coloured externally, since it

is stained by the dark pigment on its inner surface, and it is

also rough and flocculent ; it is connected to the sclerotic by
cellular membrane, and between it and the sclerotic are the
ciliary vessels and nerves, as well as the veins that issue from
the outer surface of this coat. On this surface are also seen the
longer branches of the arteries that supplj'^ the coat before they
perforate to terminate in the inner ; the veins are arranged, also,

in small parallel arches before they join the trunks of the veins

which pierce the sclerotic. These veins occupy the outer sur-

face of the choroid, &nd ?ire Vi?cmedi vascc vorticosa ; and, pos- Vasa
'

teriorly, the choroid membrane can be separated into an outer cosa!"

venous, and an inner arterial portion ; the latter, the thinnest, is

named tunica Ruyschiana. The inner surface of the choroid is Tunica

seen by tearing this membrane with two pair of forceps ; it is jana!^

smooth and vascular, the ramifications of the ciliary arteries

chiefly ending in it ; and it is in contact with the retina. On
the inner surface of the choroid is the membrana 'pigmenti, a thin Mem-
membrane with hexagonal or flattened cells, in which is con-p™men-
tained the brown colouring matter,— the pigmentuni nigrum,— ^j.^"'^

that gives the dark appearance to this membrane. The pigment tumni-

exists in greatest quantity in front, on the ciliary processes
^'^"'""

and iris, but in albinos the dark pigment is absent from the
cells. In many animals, particularly the Ruminantia, as in the
eye of the ox now being examined, the colouring matter is defi-

cient also over a certain spot in the bottom of the eye, and the
inner surface of the choroid shines with a metallic lustre ; this

is called the tapetum in these animals, and it is placed to the Tape-
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Ciliary outside of the optic nerve. The ciliary processes, or anterior

^™'j folds of the choroid, with which they are continuous behind, are

from sixty to seventy small triangular processes, placed side by
side, and they surround the lens like the corolla of a flower.

Ciliary The vvhole of these processes are named, sometimes, the ciliary
° ^' body, and it corresponds to the ciliary ligament. Without, this is

closely united to the front of the membrane of the vitreous

humour, as might have been experienced in removing the pro-

cesses from the front of that membrane, and it projects into the

space between the iris and the lens, or into the posterior

chamber, of which it forms the circumference : this may be
seen in the vertical section. Each process is about two lines

in length, but every alternate one is shorter than the next

to it, and each is thin, externally, at its union with the choroid

opposite the ciliary ligament, and thick and pointed internally ;

it ends by projecting into the posterior chamber around the lens,

but not so as to touch it, and it is covered by the lining mem-
brane of this cavity. Into the intervals, left behind, between
the processes, are inserted the prominences on the front of the

membrane of the vitreous humour, and these are intimately

united to the ciliary processes ; the anterior surface of each
looks to the iris, to which it is united externally near the ciliary

ligament. These processes consist, like the choroid, of vessels.

Ciliary The ciliary ligament or circle, which is seen in the eye in

ment'
whicli the sclerotic is removed, is a whitish cellular band, from
one to two lines wide, situated in the ball of the eye, nearly

opposite the junction of the sclerotic and cornea, and it corre-

sponds to the point of union of the choroid and iris ; to the

outer surface is united the sclerotic by cellular membrane: to the

inner, the iris which hangs vertically from it ; and, behind, it is

in contact with the ciliary processes of the choroid, which turn

inwards behind it. The ciliary vessels for the iris divide and.

anastomose before they perforate this structure ; the nerves,

also, pass through it to reach the iris. A small groove on the

Canal of cxtcrior is converted into a canal,— the caiial o/' Fontaria, by
Fontana.

jj-jg contact of the sclerotic.

Iris. The ins is seen in its natural position, and the posterior and
anterior surfaces are also exposed in the dissections already

made ; it is the thin, coloured, vertical septum placed before

the aperture in the front of the choroid, which it assists to close.

By its position, also, across the space included between the

cornea in front, and the lens and vitreous humour behind, it

divides this space into two parts of unequal size ; the one in

front being named the anterior chamber of the eye, and the

small one behind, the posterior chamber. The Circumference

of the iris is fixed to the ciliary ligament, and it is placed nearly

opposite the junction of the cornea and sclerotic. In the middle
Pupil, is an aperture, — the pupil,— situated rather to the inner side of
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the centre of the eye, circular in man, but differing in shape in

certain animals ; and the size is constantly varying, on account

of the contraction or relaxation of the iris, dependent upon the

different degrees of light which strike upon the eye, or even, in

some cases, the will of the individual. Through this aperture

the two chambers of the eye communicate, and by it the rays

of light are admitted to the retina. The anterior surface looks

to the anterior chamber, of which it is the posterior boundary,
and it is covered by the membrane of this cavity : the colour of
this surface varies in different individuals, according to the

temperament ; thus, in those with a fair complexion and light

hair, it is blue, and in those with dark hair and complexion, it is

dark brown ; and the dissimilar-coloured surfaces in different

eyes are produced by tints intermediate between these : in the
negro it is black, and in the albino, without colour. The
posterior surface is in contact with the ciliary processes, it is

covered by much pigment, and it forms the anterior boundary
of the posterior chamber ; this surface, sometimes named the

uvea, is covered by the thin membrane of the chamber, which
is reflected over it and the ciliary processes. If the iris be de-

tached from the ciliary processes, the colouring removed by
washing it v/ith a camel's hair pencil, and the anterior surface

examined with a lens, " a number of irregularly-shaped

masses may be seen projecting from the middle space between
the circumference and the pupil. From the convexity of these

masses, a number of elevated lines, equally irregular in size and
number, proceed towards the pupil, and attach themselves, at the

distance of about the twentieth part of an inch from its margin;
and from this point of attachment a number of much smaller

stricB converge to the edge of the central opening."* These
fleshy bodies or processes are more distinct in the dark iris, and
approach nearer to muscular fibre than the branching of

blood-vessels. On the posterior surface are folds or processes

resembling the ciliary processes both in form and in their

nature, and they reach to near the pupil ; and immediately
surrounding the pupil on this surface is a narrow flat band of
circular muscular fibres. In the eye of the ox, which is gene-
rally examined in the absence of a fresh human eye, the anterior

surface is marked by circular muscular fibres, and the posterior

by vertical or diverging fibres.

Occupying the aperture of the pupil, in the foetus, is a vas- Mem-
cular membrane,— the membra72a pupillaris, which disappears pupl^^j.

either about the period of birth, or a short time previous to this. ris.

This membrane is said to be formed by the union of two thin

* An extract from a paper entitled " Inquiries respecting the Anatomy
of the Eye," by Arthur Jacob, M. D., in the 12th volume of the Medico-
Chirurgical Transactions, p. 510.
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transparent layers of membrane, which contain between them
some ves:=els derived from those in the iris.

Ciliary The cUictry arteries are long, short, and anterior, but neither

ries.*^' these, nor the veins will be seen unless the eye has been
Poste- specially injected with fine injection. The long and short pos-
'^""^'

terior ciliary branches of the ophthalmic at the back of the eye
perforate near the optic nerve, are about twenty in number, and

Long, are accompanied by ciliary nerves. The long, only two in

number, one on each side of the eye, run forwards to the ciliary

ligament between the sclerotic and choroid, and in a line oppo-
site to the centre or axis of the eye ; at the ciliary ligament they
divide into branches, which anastomose with each other, and
form a circle around this body, with which the anterior ciliary

also anastomose, and from the circle branches pass inwards to

supply the iris ; these are said by Ruysch to anastomose a

Short, second time near the pupil. The short ciliary run a certain

distance between the sclerotic and choroid, and they are then
Ante- distributed to the inner part of the choroid coat. The anterior

ciliary, given from the ophthalmic in the front of the orbit, per-

forate the sclerotic near the junction of the cornea with it, and
they end by anastomosing with the arterial circle of the long

ciliary, before being distributed to the iris. These vessels are

well seen only where they are enlarged, as in instances of in-

flammation of the iris, and they then form a ring around the

cornea.

Veins. The veins of the choroid, which correspond to the short ciliary

arteries, form arches which converge to a common trunk on the

outer surface of the micmbrane ; these are called vasa vorticosa,

and they unite into four or five larger branches, which perforate

the sclerotic behind the middle of the eye, and open into the

ophthalmic vein. The veins of the ciliary processes are continu-

ous with these, and those of the iris open into the choroid veins,

or accompany the long ciliary arteries.

Nerves. The ciliary nerves come from the lenticular ganglion and from
the nasal branch of the fifth ; they are about fifteen or twenty
in number ; they perforate the sclerotic near the optic nerve^

and then run forwards^ as the arteries, to the ciliary ligament

;

they divide, at this structure, into branches which may be
traced through it to the iris, to which they are distributed.

Cham- " The anterior chamber, or the cavity in front of the iris, will

bers of bc sccu in the vertical section made of the eye ; the posterior also
the Eye. . , . -, .

-^
, , ,. .

Ante- appears m tlie same section. It is a space about three lines in
'''°'^" depth, and it is bounded in front by the posterior or concave

Poste- surface of the cornea, and behind by the iris. The posterior
'i<"^- chamber is about one line only, in extent, from before backwards ;

and in front of it is the posterior surface of the iris ; behind,

the lens, and a small portion of the hyaloid membrane external

to the lens or between this body and the ciliary processes ; and
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the circumference of the cavity presents the apices of the

cihary processes ; the two chambers communicate through the

pupil. The surfaces of the tu'o chambers are lined by a thin

transparent membrane, — the membrane of the aqueous humour,

and the quantity of fluid or aqueous humour found in the cavities Aque-

is from four to five grams ; its specinc gravity is very near that mour.

of water.

To expose the next coat, the retina, with the membrane of Dissec-

Jacob, fasten the eye, in which the choroid has been dissected,

by placing a pin through the optic nerve, and then tear off the

choroid, into which an incision has been made, with two pair of

forceps ; or it may be exposed, in an entire eye, by passing a

thread through the cornea, and fastening this to a pin fixed in

wax ; the coats of the eye are then to be removed as above

directed, till the retina is exposed.

The retina, or expansion of the optic nerve, is the third or Retina,

most internal coat which extends forwards from the optic nerve

behind, to the ciliary ligament in front ; and it is also a segment
of a circle, whose aperture in front is rather larger than that of

either the sclerotic or choroid. This membrane, during life,

and for a short time after death, is transparent, but it soon loses

this, and becomes opaque, or of a dull white colour ; it closely

surrounds the vitreous humour, and although mentioned as a

single membrane, it nevertheless consists of two layers separable

and distinct from each other ; an internal or vascular, and a

proper medullary membrane continuous with the nervous sub-

stance of the optic nerve ; and external to these, again, is a thin

serous-like layer,— the membrane of Jacob.

The external, or Jacob's membrane*, is a thin transparent Jacob's

layer which covers the outer surface of the medullary or nervouSbrane.

portion of the retina, and extends from the optic nerve behind,

to the ciliary processes. It presents, externally, a villous

surface, and it is closely united to the choroid coat by vessels

and cellular membrane, so that it may be taken up with the

choroid, but the connection between it and the retina is gene-
rally more intimate than between it and the choroid ; it is

generally tinged a rather dark colour by the pigmentum iiigrian.

iSome have considered this structure to be a serous membrane,
of which one layer covers the choroid, and the other the retina.

When an eye is dissected within forty- eight hours after death,

the ball being fixed by thread passed through the cornea, and
the coats removed from behind. Dr. Jacob says, " If the ex-
tremity of the ivoi'y handle of a dissecting knife be pushed
against this surface (of the retina), a breach is made in it, and

* This membrane is described in the Philosophical Transactions for 1819,
as"|v4n Account of a Membrane now first described, by Arthur Jacob, M. D.

,

from which the above facts are taken, and to which reference may be made
for a more extended knowledge.
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a membrane of great delicacy may be separated and turned
down in folds over the choroid coat, presenting the most beauti-

ful specimen of a delicate tissue which the human body affords."

Or, if " the blunt end of a probe be introduced beneath it, it

may be separated throughout without being turned down, re-

maining loose over the retina." If air be now introduced

beneath it, its thickness and transparency will be seen, or a few
drops of acid will render the membrane opaque and more
visible. In the ox or sheep, this membrane has nearly the

same appearance as in the human eye.
Medui- The medullary or nervous layer of the retina, placed between
Layer of Jacob's membrane, externally, and the vascular layer of the

Eetina, Same coat on the inner side, is an expansion of the neurine

contained in the tubes of the optic nerve ; it is soft and pulpy,

is separable from the vascular layer in small shreds, when it is

hardened in spirit, and maceration in water readily removes it

from the vascular. When examined soon after death, it main-
tains the transparency that it had during life, but it soon be-

comes opaque. The properties of this layer are best observed
when it is rendered opaque by either spirit or acid, and placed

beneath a glass globe. The anterior termination of this layer is

in front at the ciliary processes, and it presents, here, an undu-
lating line, the projections of which are received into the inter-

vals of the ciliary processes ; but in the ox the line is straight, a
small vessel runs along it, and it does not extend so far forwards.

An examination of this layer beneath the microscope, by Tre-
viranus *, shows that this structure consists of numerous cylin-

drical nervous fibres, into which the optic nerve divides ; that

these are placed side by side, and have their free extremities

bent inwards towards the vitreous humour, or centre of the ball
Vascular pf the eye. The vascular layer is the thin membrane that lines

the medullary layer of the retina, and it is formed by the
division of the central artery of the retina into manj'^ branches
after it has entered the eye. This layer will be exposed by
macerating for two or three days an eye dissected, as above
advised, to expose the retina, when the medullary layer may
be readily scraped from it. This layer supplies the retina

and hyaloid membrane with vessels, but particularly the latter,

to which it is most closely connected ; it extends forwards

to the line of union of the ciliary processes with the projections

on the front of the vitreous humour, and it is described by Dr.
Jacob + as ending at this point, by joining, inseparably, by
vascular union, the membrane of the vitreous humour.

Fora- If an eye be cut horizontally across, so as to remove the

cen- cornea, iris, and ciliary process with the lens, and if the retina
men
cen-
trale.

* See Midler s Physiology, translated by Dr. Baly, p. II 22.

\ In the paper before referred to, in the 12th volume of the Medico-

Chirurgical Transactio7is.



DISSECTION OF THE EYE. Ill

be viewed through the vitreous humour, ft is seen to be covered

with numerous folds, the result of flaccidity of the membrane,
because of its loss of support ; and in the bottom of a recent

human eye, prepared in the same way, will be observed also aPHcaor

fold external to the optic nerve ; and close to this, and partly

concealed by it, is a round yellow spot, — the limbus luteus, — Limbus

situated in the axis of vision, and about aline to the outer side of
^

the entrance of the optic nerve. In the centre of the 3'ellow

spot is the forume7i centrale of Soemmering, a dark, round point,

in which the medullary layer of the retina is deficient, and
through which the dark choroid may be seen. This structure

or foramen exists in the Quadrumana as well as in man, and
Dr. Knox has found it in some species of lizards.* The per- Porus

foration of the optic nerve by the central artery of the retina, °^ "^"^"

which is now seen, is sometimes called porus opticus. The fo-

ramen and fold may be examined also from the outside by I'e-

moving Jacob's membrane, as well as the other coats of the eye.

The centi-al artery of the retina, for the supply of the retina, Central

hyaloid membrane, and lens, is a small branch from the ophthal- onu7
mic artery in the orbit ; it is seen, in the horizontal section of ^^tina.

the eye, to enter the globe through the centre of the optic

nerve ; it then divides into two branches which surround the

foramen centrale, and expand into numerous branches which
end in the vascular layer of the retina, and supply the mem-
brane of the vitreous humour ; a small branch perforates also

the centre of the vitreous humour, to reach the posterior part of

the capsule of the lens : this is well seen in the eye of the ox.

The vitreous body, and the lens, with the corona ciliaris, will Dissec-

be exposed by taking away the retina, the ciliary ligament, and*"'""'

ciliary processes from an eye on which the retina has been
dissected ; or the lens and corona ciliaris will be better exposed

by a horizontal section through the coats of an eye, about two
lines behind the junction of the cornea and the sclerotic, when
the ball is fixed upright to wood or wax. This incision allows

the cornea, ciliary ligament, and processes, with the iris, to be

taken away ; but the ciliary processes must be detached with
great care from the front of the hyaloid membrane.
The vitreous body, named from its resemblance to a mass of vitreous

solid glass, is a transparent fluid contained in a membrane,— the^°''^'

hyaloid, and it occupies three fourths of the globe of the eye : it

fills entirely the posterior part of the ball, and it supports the

delicate structure of the retina, which is applied to it. In front,

the vitreous body is slightly hollowed out, to receive the crys-

talline lens to whose capsule its membrane is closely connected,

and around the lens is the striated surface of the corona ciliaris.

The hyaloid membrane is a thin transparent membrane, which Hyaloid

brane.

* Transactions of the Royal Society of Edinburgh, vol. x. part i.
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contains the vitreous humour, and it sends processes inwards, so

as to form different compartments or cells in which the fluid is

contained ; these cells maybe seen by placing the vitreous body
on a card and perforating it, when the fluid will escape from the
membrane. A fold is described, by Jules Cloquet, as passing

through the centre of the vitreous humour around the central,

artery of the retina. In front, the hyaloid membrane is very
closely united to the ciliary processes, and it presents the
striated corona ciliavis, together with its prominent folds which
are received into the intervals between the ciliary processes; and
external to these folds is the junction with it of the vascular

layer of the retina ; a portion of the membrane close to the lens

bounds the posterior chamber of the eye. The distribution of
the hyaloid membrane in this part is not quite certain ; some
describe it as being divided into two layers, one of which passes
beneath the lens, and the other to its margin to unite with its

capsule, the processes of the corona ciliaris being only folds of
this last, or upper layer, and the canal of Petit, the interval

between the two, near the margin of the lens ; others, as Zinn,

describe the membrane to be single in front, and to pass under
the lens, the folds and striae of pigment that compose the corona
ciliaris being part of a distinct structure,— the '^ memhranula^'
applied on the hyaloid membrane ; and the canal of Petit, the
interval between the two. The membrane may be rendered
more apparent by putting it, with the contained fluid, into

dilute acid, or into spirit. It receives its vessels from the cen-

tral artery of the retina, chiefly through the medium of the

vascular layer, as well as from the artery to the posterior part of

the lens, and also from the vessels of the ciliary processes.
Fluid. 'Y\\Q fluid of the vitreous body, enclosed in the hyaloid mem-

brane, consists of water which contains soda and albumen, it is

quite transparent, and its specific gravity is rather greater

than water ; it escapes from its cells when they are punc-
tured.

Corona The corona ciliaris, or zonule of Zinn, is the striated appear-
cihaus.

jjj^jjg Qj^ ^]^g front of the hj'aloid membrane, and around the cir-

cumference of the lens ; the outer margin is connected to the

vascular layer of the retina, and the inner reaches to near the

circumference of the lens. The surface presents raised lines

covered with dark matter, and, alternating with these, are

depressions, so that, from its striae, it has been resembled to

the disk of a flower. The processes, best seen by washing
away the colouring matter, are sometimes named the ciliary

CiViavy processes of the hyaloid membrane ; when they are examined
cesses of vvith a Icus, they are smaller than the ciliary processes of

i'loid^^'
*'^^ choroid, although the folds of the hyaloid membrane
commence farther out than those of the choroid : they are at-

tached by one side to the hyaloid, and by the other, which is
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free, they are received into the depressions which exist be-

tween the ciliary processes of the choroid membrane, whilst

the depressions of the corona receive the prominences of the

ciliary processes ; so that there is an indigitation between the

projections of the two membranes, by which the posterior

chamber is completed behind ; and the layers of the retina are

prevented, by this union, from reaching the lens. The processes,

when examined with a lens, are found to be fringed on their

free margins, and to have a structure very nearly resembling
that of the ciliary processes of the choroid.

The canal of Petit is demonstrated by dividing, close to thecanaiof

margin of the lens, the membrane on which the corona ciliaris ^®'^'^-

is placed, and by blowing air into it, or by dropping red or

black ink into it. It is a small circular canal, from one to two
lines in breadth, placed around the circumference of the lens,

and when distended with air, it is sacculated at regular inter-

vals, like the form of the large intestine, the depressed lines

corresponding to bands that cross it. The structure between
which the canal is placed is, as before said, uncertain, one
opinion maintaining that it is only an interval left between the

separation of the two layers of the hyaloid, into which this

membrane divides at its front ; and another, that the piece of

membrane superficial to the canal, and closing it in, is a dis-

tinct structure attached internally to the margin of the lens,

and externally to the hyaloid membrane, forming the membranula Mem-

of Zi?in, on which are placed the folds and depressions which ^^^zuin

form the corona or zonula.

The crystalline lens, obtained by opening the capsule that crystai-

conceals it, is a transparent, doubly-convex body, lodged in a

capsule of its own, and it is situated immediately behind the

pupil in a depression in the front of the vitreous humour, so

that all the rays of light that pass through the pupil must
traverse it ; by which, with other structures, they are refracted

to depict the image on the retina. The posterior surface of the

lens is generally more convex than the anterior, but this differs

in individuals, and at different ages the shape of the lens pre-

sents great varieties in its form; for in the foetus it is almost
round, but its convexity decreases with increasing age, and in

old people it is flattened. In the foetus, the lens is reddish and
soft, and in infancy it is rather opaque ; it is firm, but quite

transparent, in youth and mature age, and it becomes yellowish
and dense in old age. The outer layers of the lens are much
less dense than those in the interior, and they are readily rubbed
off between the finger and thumb. In the recent state, the lens

appears an almost homogeneous substance ; but, when it is har-
dened by immersion in alcohol or hot water, its fibrous structure
becomes more manifest; it consists of concentric layers, one
contained within the other ; and these, again, are formed by

I

Lens.
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fibres which extend from the divergence of three septa on the

anterior surface, to the same on the posterior. Sir David
Brewster states that the margins of the contiguous fibres are

dentate, and digitate with each other.
Capsule The capsule of the lens is a firm, elastic, transparent structure

Lens, which closely surrounds the lens ; it is connected behind to the

hyaloid membrane, and on the sides it is joined by the mem-
branula of Zinii, or the superficial of the two layers of the front

of the hyaloid membrane. Its anterior surface projects into the

posterior chamber of the eye, and bounds, behind, this space.

The membrane is very elastic, and supports itself after the re-

moval of the lens ; and its transparency is retained for some
time, even after immersion in spirit or water. When it be-
comes opaque by disease, it constitutes one form of cataract.

Between the capsule and the lens, in an eye that is not recent,^

Mor"*^
a fluid is found, which has been called the liquor Morgagni,

gagni. but this does not appear in eyes examined a \q\\ hours after

death. The lens is connected to its capsule by vessels that per-

forate it from the branches of the central artery of the retina,

which ramifies freely on the back of the capsule, and which may
be injected in the foetus; and the front of the capsule is sup-

plied by arteries from the anterior ciliary, distributed to the
ciliary processes of the choroid coat.

POSTERIOR TRIANGLE OF THE NECK.

Dissec- For the dissection of the neck, remove the blocks from be-
'°"' neath the head, and, the thorax being moderately raised, carry

the head backwards, turn it to the left side, and fasten it in this

position with hooks ; depress the point of the shoulder by placing

the arm over the body, in order to obtain a good view of the

right side of the heck, on which the dissector is to commence.
The surface of the neck now exposed presents a somewhat
square form, the lower boundary or line being the prominence

of the clavicle, the upper, the base of the jaw and superior trans-

verse ridge of the occipital bone; in front it is limited by a line

from the chin to the top of the sternum, and behind bj^ another

line from the occipital protuberance to the acromial end of the

clavicle. This space is subdivided into two b}' the prominent

sterno-mastoid muscle which extends from the sternum to the

mastoid process ; the part in front of the muscle corresponds to

the great anterior triangle of the neck, and the portion behind,

to the large posterior triangle. From the direction of the muscle,

the base of the anterior is at the jaw, and that of the posterior

at the clavicle ; and the surface is most depressed below the
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jaw, and above the clavicle, or in the widest parts of the spaces.

It is necessary to examine the posterior triangle before the dis-

section of the back, to see, undisturbed, the relations of the

part of the subclavian artery contained in it.* Make an incision

along the prominent line of the sterno-mastoid muscle, from the

sternum to the mastoid process, another along the clavicle to its

acromial end, — if this is not already done,— and raise the flap

of skin, from below, to the line that bounds, behind, the space.

Some small cutaneous nerves are found entering the integument.

The superficial fascia or cutaneous cellular membrane is exposed;
it varies much in thickness in different subjects, and it contains

the platysma muscle within two layers of it : remove it from the

surface of the platysma, in order to see the anatomy of this part

of the muscle.

The platysma myoides is a thin muscle, extended across the piatys-

side of the neck, from the top of the shoulder to the base of the
mj^oides

lower jaw, and it is only the lower half of it that covers part of -^^"scie.

the posterior triangle, that is now exposed. The thin muscular
fibres take their origin from the integument covering the upper origin,

part of the pectoral and deltoid muscles, and this is dissected

with the thorax ; they are at first thin and scattered, and in

some subjects scarcely perceptible, but they become more
marked as they ascend ; and they form a flat, very thin, cuticu-

lar muscle which is placed over portions of both of the triangles

of the neck, and is iriserted into the base of the jaw. The cu- inser.

taneoLis surface of the lower half of the muscle is more closely
*'°""

united to the skin than the upper ; and this portion of the mus- tioni?

cle covers in the lower part of the posterior triangle, as well as

the external jugular vein, and the cutaneous nerves of the cer-

vical plexus. Reflect upwards the muscle to the line of incision

across the neck ; the external jugular vein is exposed in some
cellular membrane, and superficial to the deep cervical fascia;

the cutaneous descending branches also of the cervical plexus
over the clavicle and acromion come into view. The direction

of the fibres of the platysma is to be noted with reference to

venesection in the external jugular vein, since the vein is to be
opened by an incision that will cut across the muscular fibres.

The external jugxdar vein commences, in the parotid, by the Exter.

union of the temporal and internal maxillary veins, and it com-'/a^ypf"*
municates with the internal jugular by a deep branch through
the gland. The vein descends superficial to the deep fascia,

but beneath the platysma ; it crosses over the sterno-mastoid

* If the dissection will not be interfered with by turning the body for the
muscles of the back, expose the whole side of the neck by means of an inci-
sion along the jaw, another along the clavicle, and the third to connect tliese

two in the middle line. The superficial fascia and platysma will be exposed
in the same manner as in the above method, and reference may be made io
the description of the anterior and posterior trian."-les

I 2
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muscle, descends parallel to its outer border, nearly to the

clavicle, and it then perforates the deep cervical fascia, to open
into the subclavian vein. The size of the vein will vary much

;

it is sometimes double; and it is accompanied by small branches

of nerves from the cervical plexus. In its course down the

neck, it receives some small cutaneous veins, and generally some
from the anterior jugular ; andj after it has perforated the fascia,

it is joined by the veins that accompany the transversalis colli,

and transversalis humeri arteries : this will be dissected in an-

other stage.

Deep Beneath the platysma, is the deep cervical fascia, or proper

Fascia"' investing fascia of the neck, which, like the fascia of other parts,

consists of a layer to envelope the muscles, and of processes

that dip down to separate them from each other. In some
subjects, this fascia is very thin and indistinct, but it is always

stronger over the anterior than over the posterior portion of

the neck. It envelopes the sterno-mastoid muscle in a sheath

;

and it then passes backwards, over the posterior triangle, and
beneath the border of the trapezius muscle, to be united to

the spines of the cervical vertebrae, and to the ligamentum
nuchse. At the lower part of the neck, this layer in continued

over the clavicle, into the fascia of the pectoral muscle ; and,

near the clavicle, it is perforated by many cutaneous nerves, and
by the external jugular vein. Remove this layer of fascia from
the posterior triangle, without injuring the cutaneous nerves

that perforate it, and clean the cutaneous surface of the sterno-

mastoid muscle. A deep process of the fascia is observed to

dip downwards, to envelope the omo-hj'oid muscle that crosses

the lower fifth or sixth of this space ; and, after surrounding it,

it is continued beneath the clavicle and subclavius muscle, to

form a sheath around this muscle, and the axillary artery and
brachial plexus of nerves.

Dissee- Detach the process of fascia from the orao-hyoid muscle, and
tion. j.rj|jg away, with care, the cellular membrane and fascia that

closely surround the branches of the cervical plexus in the

.

portion of the space above the inuscle ; some of the branches of

the plexus ascend, the greater number descend ; one or two
pass forwards and backwards. Below the muscle and in the

smaller portion of the space, are the trunk of the subclavian

artery, and some of its branches; the brachial plexus of nerves,

with the small subclavian branch from it ; and the external

jugular vein, with its branches.

Poste- 'Y\\Q. posterior triangle, ox space of the neck, is bounded, in

'^'^°'^',J^^f'
front, by the sterno-mastoid muscle extended from the sternum

the to the mastoid process; and, behind, by the anterior border of
^'^''

the trapezius muscle: the apex of the space, at the occipital

bone, is about two inches behind the mastoid process ; and the

base, below, corresponds to the middle third of the clavicle.
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This space is subdivided by the small omo-hyoid muscle which
crosses it about its lower fifth, into a lower or clavicular and an
upper or occipital portion. The clavicular or lower portion of ciavicu-

the triangle— of the most importance to the surgeon, because
J"J'°''"

of its containing the subclavian artery — is to be studied very

carefully, to acquire a knowledge of its boundaries and the re-

lations of the parts contained in it. This small space, situated

close above the clavicle, is, usually, about one inch and a half

long; the base is before, at the sterno-mastoid muscle; the

lower side is formed by the clavicle, and the upper by the omo-
hyoid muscle, which extends from the sterno-mastoid to the

point of union of the trapezius and the clavicle. But the size

of the space will vary according to the height at which the

omo-hyoid crosses the neck, as well as from the difference in

the extent of attachment of the trapezius and sterno-mastoid

muscles to the clavicle ; for, in some instances, these two muscles
are united together, and attached to the whole length of the

bone, so that no space is observable between them. The space is

covered in by the integument, superficial fiiscia, platysma, de-

scending branches of the cervical plexus, and by two layers of the

proper cervical fascia ; all of which must be divided to reach
the subclavian artery. Along the clavicular side, and somewhat
concealed by the clavicle, is the transversalis humeri artery, a
branch of the subclavian, with its vein of the same name ; and
crossing the apex formed by the contact of the omo hyoid and
sterno-mastoid muscles, is the transversalis colli artery, a branch
also of the subclavian, with its accompanying vein; this last

artery and vein divide, immediately external to this, into many
branches. The external jugular vein crosses over the omo-
hyoid, usually near the sterno-mastoid muscle, and it dips into

the space to open into the subclavian vein ; it is joined in this

part by the transversalis colli and humeri veins which run with
the arteries of the same name, and also by a small vein, below
the clavicle, from the cephalic vein of the arm. The depth of

the space depends upon the position of the clavicle ; and the
dissector will obtain a just perception of its influence by raising

and lowering, alternately, the shoulder ; for when the arm is

carried upwards, and with it the shoulder, the clavicle is raised

above the level of the omo-hyoid muscle, and the depth of the

subclavian artery from the surface is proportionally increased.

In the area of the space, from before backwards, will be found

a portion of the anterior scalenus muscle, which descends from
the transverse processes of the lower cervical vertebrae to the

upper surface of the first rib : the finger is to be passed along

the surface of the muscle to the tubercle of the rib, which is so

important a guide to the position of the subclavian artery, close

above and to its outer side ; next to the muscle is the trunk of

the subclavian artery, which comes from beneath the scalenus,

I S
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runs downwards and outwards over the first rib, and disappears

beneath the clavicle. The dissector cannot fail to observe that

any attempts to secure the artery in an operation should be
directed downwards behind the clavicle, towards the first rib,

rather than directly backwards on a level with the clavicle.

Above and to the outer side of the artery is the large brachial

plexus of nerves, which descends with the vessel, beneath the

clavicle, to the axilla ; and it approaches to the artery as this

leaves the space; behind the artery and the plexus of nerves,

Occipital is the posterior scalenus muscle. The occipital or upper por-
iiortion.-

jJqjj Qf (.|^g triangle, of larger extent than the other, contains,

for the most part, the ramifications of the cervical plexus. Its

boundaries in front and behind are the muscles before men-
tioned, and it is separated from the clavicular part by the omo-
hyoid muscle. The depth of the space is much less above than

below^ and in the upper part is placed the complicated inter-

lacement of the cervical plexus, which gives off branches in all

directions. Crossing the space with a direction downwards and
outwards, is the spinal accessory nerve, which leaves thesubstance

of the sterno-mastoid muscle at its upper and under part, and
disappears beneath the trapezius muscle, near where it is at-

tached to the clavicle ; this nerve is recognised by its direction,

and by its size which is greater than that of the branches of

the cervical plexus. Close above the omo-hyoid and near the

vertebrae, are the large fifth and sixth cervical nerves, which
descend beneath the muscle to join the brachial plexus ; and in

the lower part of the space, are the transversalis colli artery

and accompanying vein, which enter it after they cross beneath
the omo-hyoid muscle : the artery divides into many branches

to supply the space. A chain of lymphatic glands is situated

behind and rather beneath the sterno-mastoid muscle, and they

are occasionally found enlarged. Beneath the nerves which issue

from the foramina, is the posterior scalenus muscle, which is

narrow above, but it widens below, and along its outer border
some of the muscles of the back are situated ; thus, above, are

the splenius and levator anguli scapulae^ and in the hollow below,

are the continuation of the levator anguli, the serratus magnus
muscle, and the upper angle of the scapula.

The portion of the trunk of the subclavian, now dissected, is

Third Called the third part of the subclavian artery, or the part external
part of to the scalenus muscle ; for the subclavian artery, whether it

ciavian
' arises opposite the articulation of the sternum and clavicle, as

Artery.
^^^ ^-^^ right sidc, or from the arch of the aorta, as on the left,

is directed upwards and outwards over the first rib to the

axilla ; and it is divided into a portion internal to the anterior

scalenus, another external to it, and one beneath the muscle.

The third part of the artery extends from the outer border of the

scalenus muscle, to the lower border of the first rib, at which
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point it takes the name of axillary ; in this course it is directed

downwards and outwards over the first rib^ and it forms an arch
with the concavity directed downwards to the rib on which it

rests. It lies in the space already described as bounded, above
and to the outer side, by the omo-hyoid muscle, below, by the

clavicle, and in front by the sterno-mastoid muscle ; and, at its

outer or costal extremity beneath the clavicle, it lies deeper
than when near to the scalenus muscle. The artery, in this

portion of its course, is at first comparatively superficial, since

it is covered only by the integuments, superficial fascia, and
platysma, with the cutaneous descending nerves from the cer-

vical plexus, and also by the two layers of the deep cervical

fascia; but near its termination it is covered by the clavicle and
subclavian muscle, and it is crossed by the transversalis humeri
artery and vein, and by the small nerve from the brachial

plexus to the subclavius muscle. The artery lies at first on the

bag of the pleura, which is received into its concavity, and then
on the upper surface of the first rib, which it crosses obliquely.

To the upper and outer side of the artery is the brachial plexus

of nerves, which approaches closely to it on the first rib; and
the last cervical and first dorsal nerves, which enter into the

brachial plexus, separate the vessel from the posterior scalenus

muscle behind it; below and to the sternal side of the artery

is the subclavian vein, which is concealed by the clavicle and
subclavius muscle, and it is separated from the vessel by the

anterior scalenus muscle. This portion of the subclavian is

frequently destitute of any branches ; but, in those subjects in

which the transversalis colli and humeri arteries are small, and
therefore do not supply all their normal branches, one or two
large arteries that correspond to either the supra-scapular or

posterior scapular will be found to arise from it, and to take the

place of the deficient branches.

The cervical plexus is formed by the union of the anterior cervical

branches of the four first cervical nerves; but only a portion of
^^®^"^'

it, or the union and plexiform arrangement of the third and
fourth nerves that escape from beneath the sterno-mastoid

muscle, is visible in the triangle ; a division may be made of the

branches into superficial and deep; the former, only, can be
now seen, and they consist of ascending, descending, anterior,

and posterior branches.

The ascending set of branches are two in number, the auricu- Ascend-

laris magnus, and occipitalis minor nerves. brfnch.

The auricularis magnus nerve, the largest, is derived from «?s.

branches of the second and third cervical nerves; it turns
^u^f^u

round the posterior border of the sterno-mastoid muscle, per-iar:

forates the cervical fascia, and it ascends over the sterno- "^^'

mastoid, but beneath the platysma, to about one inch below the

lobe of the ear, and in this spot it gives some branches inwards

I 4
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to the integuments over the parotid gland, whilst others per^

forate the substance of the gland and unite with the portio

dura ; the trunk of the nerve afterwards divides into auricular

Auricu. and mastoid branches. The auricular ascends in the direction

branch, of the ear to its lobe, and it divides into numerous filaments

which are distributed, in part, to the posterior surface of the

lobule, and ascend on it, as already seen, to supply the back of the

concha or the lower half of the posterior surface of the ear; and
Mastoid a fcw run on the front of the lobule to supply it. The mastoid,

smaller than the other, sends a deep branch through the sub-

stance of the parotid, to join the posterior auricular nerve of

the portic dura ; and it ascends over the attachment of the sterno-

mastoid to be distributed to the integuments.

Small The occipitalis minor nerve comes chiefly from the second

Nerve!*' cervical, it lies at first beneath the cervical fascia, and it ascends

along the posterior border of the sterno-mastoid to the occiput

;

it now perforates the fascia, and, become cutaneous, though ex-

ternal in position to the great occipital nerve, it divides into

filaments which are distributed to the integument of the occi-

pital region of the head, and they join with the other cutaneous
nerves of this part. There is, not uncommonly, a second
ascending branch which is parallel to the auricularis magnus
nerve, and it supplies the occipital region as vvell as a branch
to the back of the ear.

Descend- The descending set of nerves consists of three or more

brfnch- branches, which pass vertically downwards betv/een the borders
es. of the sterno-mastoid and the trapezius ; one of these lies near

the sterno-mastoid muscle, and it divides above the clavicle into

sternal. Small branches, the sternal, which cross the attachment of this

muscle to the sternum, and are distributed to the integument
of the thorax near the sternum. Other branches from the

same nerve, or fi-om one of the other descending nerves, are

ciavicu-'.named clavicular, since they cross the centre of the clavicle,
^^'- and they supply the integuments over the middle of the great

pectoral muscle ; some of these may be traced to near the

lower border of the muscle to join with branches from the

Aero- mtercostal nerves. The remaining nerves of this set, the acro-
miai. mial branches, are the largest, and they are usually two in

number; these descend near the border of the trapezius, turn to

its cutaneous surface above its attachment to the clavicle, and
they divide into branches that ramify in the integuments of the

shoulder.

Anterior There is commonly but one anterior branch from the plexus,
branch, and it is named the cervicalis stiperjicialis nerve ; it is formed

IcfaT' ^y branches of the second and third cervical nerves. It turns

Cervical round the posterior border of the sterno-mastoid, which it
®'^^®' crosses about its centre ; it is then directed inwards beneath

the external jugular vein, perforates the cervical fascia, and it
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divides beneath the platysma into an ascending and a descending

branch, which perforate the platysma, and are distributed to the

integument ; some join also the portio dura, but this distribu-

tion will be dissected with the anterior triangle. When the

trunk of the superficial cervical nerve is small, a second anterior

branch is found with the same distribution as the large nerve

to the integument.

The posterior set are cutaneous and muscular:— the cutaneoits 'Poste-

branches are rather small and insignificant filaments that pass branch-

backwards over the edge of the trapezius muscle, and are dis- ^°-

tributed to the integument ; the muscular branches are larger ^^"1^"^'

in size, and they are directed backwards, across the triangle, to muscu-

the under surface of tiie trapezius muscle, to which they are^''""-

distributed; they join in its substance with the spinal accessory

nerv'e.

The glands along the border of the sterno-mastoid are the Giandu-

glandidcB concatinatcB, and they form the deep lymphatic glands g^™"^"

which are continuous with those in the cavity of the thorax. "2**-

A superficial chain of glands lies along the external jugular

vein.

Repeat the dissection of the posterior triangle on the left side pissec-

of the neck, previously to turning the body for the back ; because
*'°""

the relative anatomy of the parts in it is almost entirely de-

stroyed after the trapezius and levator anguli scapula mus-
cles are cut away. This proceeding is also necessary when the

head and neck is considered two distinct parts, in order that

each dissector may derive his share of advantage from it.*

When these dissections are completed, replace the flap of skin ;

cover the dissected part with some portions of calico moistened
in a solution of bichloride of mercury, and fasten it with a few
stitches.

DISSECTION OF THE BACK.

Turn over the subject on to the face, and raise the trunk by pissec-

blocks beneath the thorax, until it is sufficiently high to allow

the neck to be made tense, by fastening the head to the table

by means of hooks. The pelvis is also to be raised a little with

blocks, the lower extremities are to hang over the end of the

table, and the upper over its sides. Make an incision along the

middle line of the back, over the spines of the vertebrge, from
the coccyx to the occipital protuberance ; opposite the crest of

* In the instances in which it is not necessary to turn the subject, the

anterior triangle of the same side is to be proceeded with, and the description

of the dissection of the back is to be omitted.



122 DISSECTION OF THE BACK.

the ilium make a second, about three inches long, on each side

of the spine, or to join that made for the dissection of the abdo-

minal muscles ; and, from each extremity, carry an incision

upwards, along the side of the thorax, to the posterior fold of

the axilla. From the last dorsal vertebra, divide the integuments
obliquely upwards and outwards to the spine of the scapula, and
along this process to the acromion ; and, if the posterior triangle

of the neck is not already dissected, it will be necessary, in

order to raise this upper flap of integument, to make another

incision dovvnwards and forwards from the occipital protuberance
to the acromial third of the clavicle. Raise the two flaps of

integument marked out by the incisions, and seek the cutaneous

nerves in the cellular membrane. In the cervical and in the

upper part of the dorsal region, they will be found near the

spines of the vertebrae, but, in the lower dorsal, and in the lum-
bar region, in a line wifh the angles of the ribs ; small cutaneous

arteries facilitate the finding of these nerves. To dissect them,

in the sacral region, in which they are very small, the integu-

ment is to be raised from this part ; this is generally done by
the dissectors of the lower extremities. If it is wished to ex-

pose only the muscles, the cellular membrane is to be taken up
with the integument from the muscular fibre ; and, to dissect

both the latissimus dorsi and the trapezius, which form the

first layer of the muscles, the flaps are to be raised, from below
upwards, in the direction of their fibres, which is marked by the

oblique lines of incision made along their outer or lower borders ;

the upper one corresponding to the border of the trapezius, and
the lower to that of the latissimus dorsi.

Cutaiie. The cutaneous nerves of the cervical, dorsal^ lumbar, and
Nerves, sacral regions of the back are derived from the posterior branches

of the spinal nerves, which, after supplying the muscles of this

part, become superficial to be lost in the integument. The
general distribution of a spinal nerve is, that it divides into

two branches in. the intervertebral foramen ; that the anterior

branches supply the parts in front of the spine, either as sepa-

rate branches, or previously united, at certain spots, into plex-

uses, from which branches issue ; and the posterior branches

not united together, with few exceptions in the cervical and
sacral regions, are distributed to the parts behind the spine.

The cutaneous nerves vary much in size in the different regions,

and the individual nerves of each region have not a uniform pro-

portion to each other ; the number of those that perforate the

muscles is very irregular, as well as their position to the spines
Cervical. Qf t]-,g vertebrffi. In the cervical region, the cutaneous branches

of the posterior divisions of the lower cervical nerves perforate

the trapezius near the spines of the vertebrae, and they turn

outwards in the integument, in which they divide into many
filaments : they decrease in size from above downwards. But



DISSECTION OF THE BACK. 123

the distribution of the upper nerves forms an exception to this

general arrangement, for the first or sub-occipital nerve does
not become cutaneous. The posterior branch of the second
cervical gives a very large cutaneous nerve — the occipitalis

major — which perforates the attachment of the trapezius to

the occipital bone, enters the integuments and turns upwards,
with the occipital artery, to supply the occipital region of the

head. The cutaneous branch of the third nerve, smaller than
the second, divides into two portions, an occipital and a cervical

;

— the occipital, smaller in size than the great occipital of the
second nerve, and nearer the middle line than it, ascends to the

integuments of the head, to which it is distributed, as before

seen ; the cervical perforates the trapezius by the side of the

spines, and it is directed outwards to the integuments. In
the dorsal region, the cutaneous nerves do not perforate the Dorsal,

trapezius so regularly as in the cervical, those of one or two
spaces being often absent, or so small as not to be found in the

common dissection. The branches of the eight upper dorsal

perforate the trapezius near the spines, and then turn outwards
as long slender branches towards the shoulder ; the branch of
the second is the largest, and it can be followed outwards to the
region of the scapula; these supply the integument over the
trapezius. The four lower are situated external to the border
of the trapezius, or in a line with the angles of the ribs ; they
perforate the erector spinae muscle to become cutaneous ; and
they then divide into small branches which run inwards to the
integument near the spines, and into large descending branches
for the integuments of the lumbar and gluteal regions. The
himhar cutaneous nerves, very variable in number, perforate the Lumbar,

tendon of the latissimus in a line with the branches of the
lower dorsal nerves, and the greater number of their branches
descend also over the crest of the ilium to be distributed in the
gluteal region ; some of these descend as low as the trochanter
major. The cutaneous branches of the arteries that accompany
the nerves are larger in the lumbar region than in either of
the others. The nerves of the sacral region are very small, and sacrai.

they will be found opposite the foramina in the sacrum, with
small cutaneous arteries which are the guide to them ; these
small branches end in the integuments over the sacrum.

Take the cellular mem.brane from the trapezius and latissi- Dissec.

mus, and begin, as before directed, in the line of the incisions *^°"-

-

through the skin ; viz. in the direction of a line from the last

dorsal vertebra to the acromion, for the trapezius, and from
the crest of the ilium to the fold of the axilla, for the latissi-

mus. The arm is to be carried forwards when the latissimus

is dissected, and either backwards or forwards, as may be neces-
sary, to put on the stretch the fibres of the trapezius. Some of
the cutaneous nerves should be left, that their continuation
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beneath the muscles may be more readily and certamly
traced.

The Jirsi layer of the muscles of the back, which is formed by
the trapezius and latissimus dorsi, is now exposed.

The ti ipeziiis muscle, the most superficial muscle of the

back, occupies the cervical, and part of the dorsal region ; it is

triangular in shape, the base at the spine, but the two muscles,

when taken together, form a trapezoid figure. The muscle
arises by aponeurotic fibres from the spines of all the dorsal ver-

tebrae, and from their supra-spinous ligaments ; from the spinous

process of the seventh cervical vertebra, and, between this

point and the head, from a ligamentous structure ;
— the ligamen-

tum nuchoe ; and, lastly, from the inner third of the superior

transverse ridge of the occipital bone by an aponeurotic attach-

ment. From this origin the fibres pass more or less obliquely

;

the upper being directed downwards and forwards, the middle

almost horizontally, and the lower upwards and forwards towards
the tip of the shoulder, where they converge together ; and
they are inserted into the posterior border of the outer third of

the clavicle, into the posterior or upper border of the acromion
process, and into the upper border of the spine of the scapula.

The lower fibres of the muscle end in a small triangular tendon
which slides over the smooth surface on the extremity of the

spine of the scapula, previously to its insertion into the upper
border of this process. The aponeurotic fibres of origin are seen
to differ in length at different points, and when both muscles
are dissected, they form a tendinous ellipsis by the sides of the

spines of the vertebra?, which extends from the sixth cervical to

the third dorsal. This muscle is subcutaneous, and it is crossed

only by the cutaneous nerves and vessels of the back. The
base, or posterior part of the muscle, looks to the spines of the

vertebree, and to its fellow of the opposite side, and the apex
corresponds to the attachment of the deltoid muscle ; the lower
border is free, and the upper, which varies so much in its extent
forwards on the clavicle, bounds, behind, the posterior triangle of

the neck. The parts that the muscle covers will be exposed
when it is afterwards divided.

: The latissimus dorsi muscle, named from its size, is situated

in the lumbar region, and in the lower part of the dorsal. It

arises, by an aponeurosis, from the spines of the six or seven

lower dorsal vertebra, from all those of the lumbar, from the

spines of the sacrum, and the lateral grooves external to these,

and from the posterior third of the crest of the ilium ; it has also

three or four fleshy processes of origin from the last ribs. From
the aponeurosis of origin, the fleshy fibres ascend, with a direc-

tion outwards, and they join with the three or four fleshy pro-

cesses of the muscle, which are attached to the last ribs, and
digitate with similar portions of the external oblique muscle.
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All the fibres converge to the inferior angle of the scapula, and
they form a thick muscle which passes over this angle of the

bone, from which it often receives a distinct fleshy slip ; it is

then continued forwards round the inferior costa of the scapula

and teres major muscle, and behind the axillary space of which
it forms the posterior boundary, to be inserted in front of the inser-

teres, by a tendon about three inches long, into the bottom of''°"-

the bicipital groove of the humerus. Where the muscle turns

round the lower border of the teres major, the fibres cross each

other ; the lower fibres ascending to the front, and the upper
descending to the posterior part of the tendon of insertion which
lies in the interval between them. The muscle is subcutaneous, Reia-

except above, where it is covered by the trapezius ; the cuta-
''°"^'

neous nerves of the dorsal and lumbar region perforate its apo-

neurosis in a line with the angles of the ribs. The upper border

is partly covered by the trapezius, but near the scapula a space

is left between these two muscles, in which the ribs are un-

covered, and the intercostal inuscles and rhomboid muscle

exposed ; the lower border is either parallel to the free border

of the external oblique muscle, or it overlaps this muscle.

The base or inner side of the muscle is united to the spines of

the vertebrae, and it corresponds to its fellow. The teres major

muscle is covered, at the angle of the scapula, by the latissi-

mus ; but, as the latissimus winds round it to its front, it is

covered only by the integuments.

Divide the latissimus about midway between the spines of Dissec-

the ribs and the angle of the scapula, and reflect the inner

part as near to the middle line as is practicable, without

raising with it the thin tendon of the serratus muscle which is

attached to the lower ribs. In the interval between the last

rib and crest of the ilium it cannot be raised farther tovv^ards the

spines, than to the outer border of its tendon, because of its

close union to an aponeurosis — the fascia lumborum — which
is placed between the last rib and crest of the ilium. When
this muscle is raised, the internal oblique of the abdomen is

observed to be attached to the same aponeurosis, the external

oblique being usually unattached to it, and removed in the dis-

section of the abdomen ; the cutaneous branch of the last

dorsal nerve perforates this muscle, and, near the crest of the

ilium, the cutaneous branch of the ilio-inguinal of the lumbar
plexus. The internal oblique is to be thrown backwards by
detaching it, above, from the lower ribs, and, below, from the

crest of the ilium ; and the tendon of the transversalis muscle,

or the fascia lumborum, is exposed.

The lumbar aponeurosis, or fascia lumborum, which is the Lumbar

posterior aponeurosis of attachment of the ti'ansversus abdo- ^|^°"^"'

minis muscle, occupies the interval between the last rib and
the crest of the ilium. It is fixed, above, to the lower border
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of the twelfth, and to the tips of the two last ribs, and it is

continuous, in the interval between the ribs, with the thin

aponeurosis between the intercostal muscles ; below, it is united

to the crest of the ilium, in front of the erector spinse muscle.

The cutaneous surface gives attachment to the internal oblique

muscle, sometimes to the external, and to the tendon of the

latissimus dorsi ; and perforating it, are the abdominal portions

of the last dorsal and ilio-inguinal nerves from the lumbar
plexus. Each of these nerves then gives off an abdominal
branch that runs forwards beneath the internal oblique, and a

cutaneous, that perforates this muscle, as before seen ; the last

dorsal is highest, and it is accompanied by a branch of a lumbar
artery ; in the interval between the two last ribs, is the eleventh

dorsal nerve, with its artery, but they are superficial to the
aponeurosis. From the posterior part of the aponeurosis two
prolongations are given off to connect it to the transverse pro-

cesses, and to complete the wall of the abdomen ; the superficial,

or posterior of the two prolongations, stronger than the other,

passes backwards beneath the erector spinee muscle ; and to

follow it the tendon of the latissimus is to be divided rather

nearer the spinous processes of the vertebrae, than the outer
prominent border of the erector, and the border of this muscle
is to be raised from a tendinous sheath in wliich it is contained:

in doing this, the cutaneous branches of the lumbar nerves
and arteries are seen to perforate this sheath. This layer of
the aponeurosis is now observed to pass back, between the
quadratus lumborum and erector spinee muscles^ to join the tips

of the transverse processes of the lumbar vertebrag, and to fill

up the intervals between these processes ; it is connected above
to the last rib, and it unites below, in the interval between the
last lumbar vertebra and crest of the ilium, with the ilio-verte-

bral ligament. The anterior, or deep prolongation of the
aponeurosis, passes on the abdominal surface of the quadratus
lumborum to be fixed to the roots of the transverse processes,

and to the vertebras ; and it forms, by its connection to the last

rib, the ligamentum arcuatum externum ; this layer is brought
into view by cutting through the prolongation connected to the
apices of the transverse processes, rather external to its junc-
tion with them, and then turning up the outer border of the
quadratus muscle now exposed ; this layer is very thin, and it is

easily torn through. The quadratus lumborum and erector
spinie muscles are thus incased in sheaths ; that for the quadra-
tus being formed, on the side of the abdomen, by the deep or
anterior prolongation of the aponeurosis, which is inserted into

the roots of the transverse processes, and, behind, by the other
prolongation to the apices of the same processes ; whilst the
sheath for the erector spinas is formed, on the one side, by the
prolongation from the aponeurosis to the apices of the trans-
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verse pi'ocess, and, on the other, or behind, by the united

tendons of the latissimus and serratus inferior muscles.

Follow the spinal accessory nerve into the substance of the Dissec-

trapezius muscle, near the scapula, and trace also in it the
''°"'

branches of the cervical plexus, as well as the branches of the

small superficialis colli artery, which go to the trapezius.

The spinal accessory nerve, one of the divisions of the eighth Spinai

pair, after perforating the sterno-mastoid muscle to which it sor"^"

gives branches, enters the great posterior triangle of the neck ;
^'"^'^•

it is here joined by a branch from the second cervical nerve, and
it gives a bi'anch to the cervical plexus. The nerve now crosses

the space obliquely downwards and outwards, comes into con-

tact with the trapezius near its attachment to the clavicle, and
it passes beneath this muscle which it enters, and in which it

distributes its filaments ; some of these ascend to the upper
part of the muscle, but the greater nvunber descend in the

direction of the trunk to its lower border. Beneath the tra-

pezius this nerve unites with two or more branches of the

cervical plexus, derived from the third and fourth cervical

nerves; and, in the substance of the muscle, it joins with some
of the filaments from the posterior branches of the spinal

nerves.

The trapezius may now be removed from the muscles beneath, pissec-

and thrown to the spine ; and the spinal accessory nerve and
the small superficial artery may be cut through. Beneath the

muscle, and opposite the base of the scapula, are the two
rhomboid muscles; and to dissect these, the arm and scapula

should be drawn from the trunk. The levator anguli scapulae

muscle, to be also examined in the next layer, is the most ex-

ternal muscle on the side of the neck, and it descends to the

angle of the scapula. On the same level as the rhomboid, but

in the lumbar region, is the serratus inferior muscle ; and an
aponeurosis that extends upwards from it, over the erector

spinee, is not to be removed. Take away the cellular membrane
from behind the clavicle, and from the side of the neck, beneath
the trapezius ; and the posterior belly of the omo-hyoid muscle,

with the transversalis humeri artery and vein, and tiie supra-

scapular nerve, which run along behind the clavicle, will come
into view ; the transversalis colli artery and vein, which lie

higher in the neck, will be also seen; a nerve to the rhomboid
muscle, which crosses beneath the levator anguli scapulae,

giving it a branch, and another larger one for the serratus

magnus muscle, will be perceived to perforate the substance of

the posterior scalenus muscle.
The trapezius conceals, in the neck, the splenius muscle, i^eep

and a small portion of the complexus above it ; external to the tionsof

splenius, the levator anguli scapulae, and below it, in the re- 'ezi^^^'

gion ' of the back, the rhomboid muscles, and a small part of
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the serratus posticus superior which projects above them. Below
the rhomboid, it lies on the mass of the erector spinse muscle,

and on the upper part of the latissimus dorsi muscle ; near

the scapula, on the ribs and intercostal muscles; and, on the

dorsum of this bone, on the supra-spinatus, and on a small

portion of the infra-spinatus muscle. The branches of the

spinal nerves perforate this muscle near its attachment to the

spines of the vertebra. The ligamentum nuchse, attached to

the spines of the cervical vertebras, is now exposed by the

I'emoval of the muscle.

Deep The latissimus dorsi lies on the erector spinse near the spines

tions'of of the vertebrae ; on the serratus posticus inferior, on the lower

tissimi"
^^^ ^^^ external intercostal muscles ; on the serratus magnus

Dorsi. muscle, on the inferior angle of the scapula, and the teres major
muscle ; and it crosses, near the inferior angle of this bone, a

part of the rhomboideus major muscle. The cutaneous nerves

are seen to perforate it, like the trapezius.

Liga- The ligamentuyn nuchcs is a narrow ligamentous structure

Nuci™ situated in the cervical region between the trapezius muscle of

each side. It extends from the tip of the spinous process of

the sixth cervical vertebra to the occipital protuberance ; its

superficial fibres are the strongest, and from the deep surface

processes are sent down to be attached to the spines of the

other cervical vertebrae, above the sixth. This structure serves

as a partition between the muscles of opposite sides ; in some
subjects it is much stronger than in others.

Second The muscles of the second layer are the levator anguli scapulte,

aiusdes. the rhomboideus major, and the rhomboideus minor.
Levator The levutor angxdi scapidcB muscle, situated on the side of

scapu/a; the neck, arises by tendinous attachments from the posterior
Muscle, tubercles of the transverse processes of the four or five upper
"^'"'

cervical vertebrae, between the scalenus posticus in front, and
the splenius colli behind it. The fleshy fibres, which soon suc-

ceed to the tendons, pass downwards ; and thej^ unite together

to form a roundish muscle, which is rather flattened, from
inser- before backwards, in its lower part, and is inserted into the

outer edge of the base of the scapula, between the superior

angle and spine, or down to the attachment of the rhomboideus
Reia- minor muscle. The muscle is covered by the trapezius, and, at
*'°"^'

its origin, by the sterno-mastoid ; in front of it is the scalenus

posticus. The outer part of the muscle is free in the great
triangle of the neck ; and it lies on the splenius colli, and cer-

vicalis ascendens muscles ; and below this it is in contact with
the rhomboideus minor. The I'homboid branch of nerve and
the posterior scapular artery pass beneath it.

Rhom- The rhomboideus minor muscle, the smaller portion of the

^°no®"^ mass of muscle opposite the base of the scapula, is situated
Muscle, above the major. It arises from the spinous process of the
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seventh cervical vertebra, and from the Hgamentum nuchas ; the

fibres pass downwards and outwards, parallel to those of the

major, but separated from them by a slight interval, to be

inserted into the base of the scapula, opposite the spine of this inser-btion.
one.

The rJiomboideus major, a flat and thin muscle, arises from the Rhom.

spines of the four or five upper dorsal vertebra;, and from the maj'o"^

interspinous ligaments ; the fibres have the same direction as Muscle.

in the minor, and they form a muscle which is thicker below ^"S'"-

than above, and is inserted into the inferior angle of the sea- inser-

pula, and also into its base for a short distance ; but, above this
*'°"*

point, the fibres are connected to a tendinous arch which joins

the bone, near its spine, and is connected to the base of the

scapula by a thin membrane ; some small vessels pass between
this arch and the bone. Sometimes this arch extends but a

short distance ; and, in that case, the muscular fibres are in-

serted into the base of the scapula. The trapezius covers this Keia-

muscle above, and the latissimus below, but a part near the
''°"^*

inferior angle of the scapula is subcutaneous between these two
muscles. It covers the ribs and intercostal muscles ; near the

spine it conceals the erector spinae, serratus superior and splenius

muscles, but these are more fully exposed when the rhomboid
are divided.

The omo-hyoid muscle consists of two fleshy portions or bellies, Poste-

connected together by a tendon beneath the sterno-mastoid ; ^gfiy

both of them differ in direction and relations, and it is the°|"ie

posterior which crosses the great posterior triangle, and forms hyoid
"

the upper boundary of the space containing the subclavian ^^"^'='^-

artery, that is now to be examined. The j^osterior belli/ arises origin,

from the superior costa of the scapula, close behind the notch,

and also from the ligament that converts this notch into a
foramen, the serratus magnus lying internal, and the supra-

spinatus muscle external to this origin ; the fibres form a thin

riband-like muscle which is directed forwards, M'ith a slight

inclination upwards, to the clavicle, and it crosses over the

transversalis humeri artery, and supra-scapular nerve, and
brachial plexus. The muscle now changes its direction, and
runs forwards, behind the clavicle, to the anterior border of the

trapezius ; at this point, the muscle diverges from the clavicle,

crosses the lower part of the neck, so as to form the upper and
outer boundary of the space in which the subclavian artery is

contained ; and it joins with the anterior belly beneath the
sterno-mastoid by means of an intervening tendon. In its inser.

course forwards, behind the clavicle, it is fixed to this bone by*'°"'

a prolongation of the deep cervical fascia ; it lies above the
transversalis humeri artery and vein, and is partly covered
by the trapezius. This belly is crossed, also, by the external
jugular vein and transversalis colli artery.

K
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Trans- The transversalis humeri artery, a branch of the subclavian,

Humeri ^as been seen, already, to cross the clavicular side of the small
Artery, space that contains the third portion of the subclavian artery

;

the remainder of the artery continues outwards and backwards,

along the posterior surface of the clavicle, with its vein, below
the omo-hyoid muscle, but parallel to it ; and. near the in-

sertion of the conoid ligament, it descends by crossing the sub-

clavius muscle and this ligament, and it approaches the supra-

scapular nerve. It now passes backwards, with the nerve,

beneath the omo-hyoid muscle, to the notch in the superior

costa of the scapula, and it here ends by dividing into the

Supra, supra-acromial and supra-scapular arteries. The small supra-

brlnch?' acromial branch perforates the attachment of the trapezius, and
it ramifies on the acromion, to anastomose with the infra-

acromial branch of the acromial thoracic artery from the

Supra- axillary. The supra-scapular branch enters, above the notch,

brandt"^ i'l'^o the supra-spinal fossa of the scapula, and its distribution

to the supra- and infra-spinatus muscles will be dissected with

the arm.

Vein. The small vein that accompanies the artery has the same
course and anatomy, and it opens into the external jugular

vein, as this is entering the subclavian.

Supra- The sujira-scapular nerve, a branch of the brachial plexus,

Nerve*"^
ai'ises from the trunk formed by the union of the fifth and
sixth cervical nerves, and opposite the outer border of the

anterior scalenus muscle. It runs downwards and backwards,

behind the transversalis humeri artery, and at a distance from
it ; and, passing Outwards, behind the brachial plexus, it comes
into relation with the artery which it accompanies, beneath
the omo-hyoid muscle, to the notch in the superior costa of the

scapula : the nerve then enters the supra-spinal fossa, by
passing beneath the ligament, to terminate in the muscles on

the dorsum of the scapula, as the artery, and it will be examined
with this vessel. •

Trans- The transversalis colli artery, another branch of the sub-

CoHi'^'^ clavian, was seen in the great triangle of the neck after it passed
Artery, from beneath the sterno-mastoid ; and it crossed the apex of

the clavicular portion of this space. The artery now runs out-

wards across the neck, and over the scaleni muscles and brachial

plexus, but higher up than the transversalis humeri ; and, under

cover of the trapezius, it divides, near the lower part of the

levator anguli scapulae, into the superficialis colli, and posterior

Super- scapular arteries. The superficialis colli branch, which has been

coiu'^ divided in reflecting the trapezius, gives many branches to the
branch, cellular membrane and glands in the triangular space, and also

to the levator anguli and trapezius : in the last muscle, some

of these anastomose with branches from the occipital ; and

others descend to the acromion, to anastomose with the infra-
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acromial artery. The posterior scapular, the other branch of Poste-

division of the artery, turns beneath the levator anguli near scapular

its attachment to the scapula ; it then descends beneath the branch,

rhomboidei, which may be cut to see it;, as far as to the inferior

angle of the scapula; and it ends by dividing into many branches

to supply the serratus magnus and teres muscles, and to anasto-

mose with some of the posterior branches of the intercostal

arteries. On the inferior angle of the scapula, it anastomoses

also with branches of the dorsal artery of the subscapular.

The vein, with this artery, has the same name as it ; it crosses Vein,

the posterior triangle in which it receives branches, and it opens

into the external jugular vein near its termination.

The nerve to the rhomhoid muscle, the upper and smaller of Nerve

the two nerves that perforate the posterior scalenus muscle, is Rhom-

given off from the fifth or the fourth cervical nerve before it
^i,^gjg.

joins with the other nerves in the plexus. It passes through

the substance of the scalenus posticus muscle, and, at its external

margin, it turns outwards and backwards beneath the levator

anguli muscle, to which it gives one or two filaments ; it now
enters beneath the rhomboid muscles, and it ends in these :

some of the filaments can be traced to the lower part of the

rhomboideus major. Besides the branch to the levator anguli To the

from the rhomboid nerve, this muscle receives small filaments Angun'
from the cervical plexus, which enter it at different heights.

The nerve to the serratus magnus muscle, larger than that to Nerve to

the rhomboid, is formed by filaments from the fifth and
rat^us^*^'

sixth cervical nerves in the scalenus muscle ; the nerve per- Pi^^njis

forates the muscle lower down than the rhomboid branch, it

descends behind the brachial plexus, and crosses the omo-hyoid
muscle to reach the superior costa of the scapula and the ser-

ratus magnus muscle ; it next continues along the axillary

surface of this muscle, distributing filaments to it, which extend
to near its lower border : these are traced in the axilla. When
the nei've comes into contact with the muscle, it gives some
large branches to its upper part.

Reflect the rhomboidei towards the spine, dividing, at the Dissec-

same time, the arteries and nerve that enter it ; remove some
*'°"'

cellular membrane from a small thin muscle, — the serratus

posticus superior, — which is beneath the rhomboid ; the ser-

ratus posticus inferior, below^ is previously dissected, together
with the vertebral aponeurosis between the two. Beneath the
serratus superior is the splenius muscle, which appears above it,

and will be afterwards seen by dividing the serratus. The
posterior surface of the serratus magnus will be exposed, be-
neath the scapula, by removing a dense fascia.

In the third layer are the serratus posticus superior and in- Third

ferior muscles, with the splenius muscle, which is divided into
M^'g^ies

splenius capitis and splenius colli.

K 2
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Serrati The serrati postici muscles of this layer, named from their

SiuscYes. serrated attachments to the ribs, are very thin ; the upper one
is connected to the superior, and the lower one to the inferior,

ribs.

Serratus 1'he serrcitus posticus superior arises from the ligamenttim
lior. nuchse, and from the spinous processes of the seventh cervical,

Origin, and of the two or three upper dorsal vertebrae, by an apo-
neurosis which occupies half the muscle. The fleshy fibres

which succeed are directed downwards and outwards, and they
inser. are attached by slips to the second, third, and fourth ribs, ex-

jieia. ternal to their angles. It is covered by the rhomboidei, by the
tions. levator anguli scapulee, and by the serratus magnus, which is

continued backwards and conceals the muscle when the scapula

is carried nearer the spine ; it covers part of the splenius, the

ribs, and some of the intercostal muscles.
Serratus The serratus posticus inferior occupies the lumbar region; it

is a wider muscle than the upper, and its aponeurosis of attach-

ment is so closely united to that of the latissimus dorsi, that
Origin, they cannot be separated. Its origin is by an aponeurosis from

the spines of the two last dorsal and the three first lumbar
vertebrae ; the fleshy fibres directed upwards and forwards,

Inser- form wide processes which are inserted into the lower borders

of the four last ribs, in front of their angles. The size of these

processes decreases from above downwards, but the extent
JReia- forwards on the rib increases. The muscle is covered by the
tions.

: ]j^tigsi,-i)us with which its tendon is united, and it lies on the

mass of the erector spinae muscle, between the spines of the

vertebrae and the angles of the ribs. The last libs and inter-

costal muscles are covered also by it.

Verte. The vevtehrcil aponeurosis is the fibrous expansion which ex-

Aponeu. teuds upwards from the inferior serratus ; and the fibres of
rosis.

, "vvhich it is composed are mostly longitudinal, though some are

transverse. It is attached, internally, to the spines of the ver-

tebrae ; externally, to the angles of the ribs ; and it confines the

erector spinse in the vertebral groove. This aponeurosis is

united, below, to the upper border of the serratus inferior; but,

above, it is continued beneath the serratus superior, and it binds

down the splenius: occasionally, it is joined to the upper serratus.

The upper part of this aponeurosis and the superior serratus

muscle are to be taken away to see the splenius.

Splenius The splenius muscle is flat and rather wide, and it is placed

in the cervical region ; it is single, below, at its attachment to

the spines of the vertebrae, but it is bifid above, and forms the

splenius capitis, and the splenius colli muscles : these are

Origin, named from their points of insertion. The origin of the muscle

is from the spines of the four or five upper dorsal vertebrae,

from that of the seventh cervical, and from the ligamentum

nuchae, as high as the third cervical vertebra: the lower attach-
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ment is the most tendinous. The fibres run upwards and for-

wards, and they form a flat muscle which, at first single, soon

divides into two portions ;
— the upper, splenius capitis, almost Spienius

vertical in direction, and the largest, ascends to the mastoid '^^'"^'

process of the temporal bone to be inserted into the posterior inser.

part of this process, and into the outer part of the superior *'°"-

transverse ridge of the occipital bone and the rough space

below it : this insertion lies beneath the sterno-mastoid muscle.

The lower portion, splenius colli, smaller than the upper, and spiemuj

separated from it by a slight interval, winds outwards round the *^°'''-

other muscles of the neck, and it is inserted, by tendinous por- inser-

tions, into the posterior tubercles of the transverse processes *'°"-

of the three superior cervical vertebras, with the tendinous pro-

cesses of the levator anguli scapulae in front, and those of the

transversalis colli muscle behind. The muscle is covered above Reia.

by the trapezius, but the serratus superior and rhomboidei *^"'"^'

muscles separate it from this muscle lower down in the neck

;

the cranial insertion is covered by the sterno-mastoid, and the

cervical by the levator anguli scapulae muscle. It lies on the

complexus which ascends above its upper border, on the trans-

versalis colli, trachelo-mastoid, and longissimus dorsi muscles

which belong to the next layer.

The posterior surface of the serratus magnus muscle is now Serratus;

perceived to be in relation with the ribs, and also with the ™^£""^'

scapula, in consequence of the folding of the muscle between
its origin and insertion. The anterior surface is seen in the

axilla. The serratus posticus superior is partly covered by this

muscle, when the scapula is carried backwards.

The next layer of muscles is much more difficult to dissect pissec-;

than either of the preceding, since the muscles are more "°"'

numerous and less distinct. There is so much variation in the

attachment of the tendons of insertion of this layer, that their

relative anatomy with reference to vessels, nerves, and other

muscles, and the capability of readily recognising and dissect-

ing them, are the chief points worthy the attention of the dis-

sector. To expose the fourth layer, divide the splenius near its

attachment to the spines of the vertebrae, and throw the muscle
outwards ; do the same with the serratus inferior, and remove
the vertebral aponeurosis. Clean away the cellular membrane
from the surface of the erector spinas muscle, and from its

tendons which are attached to the ribs. The muscular mass of
the erector spinae is single below, and it is situated on the side

of the spine, in the interval between the spinous and transverse

processes ; but opposite the last rib a cellular interval begins

to separate it into an outer portion, — the sacro-lumbalis ; and
an inner,— the longissimus dorsi; some small branches of the

intercostal vessels and nerves appear in this cellular interval.

Between the spines of the vertebrae and the longissimus, in the

K 3
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dorsal region on]}^ is a thin muscular fasciculus, which lies on
the longissinius, and is called the spinalis dorsi. Separate this

small muscle from the rest, by beginning about its centre, and
continue the separation downwards, through the aponeurosis of

origin connnon to it and the longissimus ; turn it aside over the

spines of the vertebra; : next separate the sacro-lumbalis, on
the outer side, from the longissimus, by carr3'ing the knife up-

wards in the cellular interval between the two^, and leave uncut
some of the branches of vessels and nerves that appear in this

space. If the sacro-lumbalis be well turned out, a series of

muscular processes— themusculusaccessoriusi— are seen to pass

from the angles of the ribs to it ; and, at the same time, the

thin, flat, external processes of insertion of the longissimus are

exposed beneath the sacro-lumbalis. Follow the accessorius up
into the neck, where it receives the name of cervicalis ascendens.

Isolate now the longissimus from the muscles on the inner side;

— the sacro-lumbalis, on the outer, having been removed from it

— by separating it from the spines of the vertebra:^, close to which
it lies ; on its inner side it is attached by small tendons to the

transverse processes of all the dorsal and lumbar vertebra?; and
to see the lowest of these, it will be necessary to cut through
the attachment of its cutaneous aponeurosis to the lower dorsal

and lumbar spines. These tendons end, above, at the transverse

process of the lirst dorsal vertebra ; but the muscle is continued
into the neck by a fleshy portion, which is more or less united

to the muscular fibres of the longissimus, is single below, like

the splenius, and it is also divided above, like it, into a portion

for the head,— the trachelo-vnastoid ; and one for the neck,

—

the transversalis colli muscle. To the inner side of the longissi-

mus and its prolongation, in the region of the neck, is the

large complexus muscle, whose fibres are directed upwards and
inwards to the occipital bone ; and to the inner side, below,

is the multifldus spin;!? muscle, with the internal branches of

the dorsal and lumbar arteries and nerves. The outer portions of

insertion of the muscle have been dissected. The vessels and
nerves of the back are to be examined with this layer of muscles.

Fourtii 8 The foitrth lai/cr of the muscles of the back consists, for the

',{",^^i'^'^,,'^*.

most part, of the large erector spina? muscle that occupies the

vertebral groove, and divides into sacro-lumbalis, and longissimus

dorsi ; the former of these two has an accessorius muscle which
is continued into the neck as the cervicalis ascendens, and the

longissimus divides, above, into the trachelo-mastoid and trans-

versalis colli. In this layer, too, is the spinalis dorsi, close to

the spines of the dorsal vertebra? ; and in the neck is the com-
plexus muscle.

Spinalis The S2)ifialis do?-si, the thinnest of the muscles of this layer,

Muscle. ^^ found only in the dorsal region, and it is placed by the sides

Origin, of the spiucs of the dorsal vertebra\ It is fixed, below, by
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tendinous processes, which are continuous with the aponeurosis

covering the longissimus^ to the spines of the two or three last

dorsal, and the two first lumbar vertebrae ; the fibres ascend on
the side of the spines ; they form arches whose concavity-

is directed inwards, and they are inserted by tendinous pro- inser-

cesses into the spines of the dorsal vertebrae, as high as the ''°"*

first. It is covered by the latissimus dorsi and trapezius; and Reia-

it lies on the longissinius dorsi muscle.
''°"^'

The erector spina, is the muscular mass that occupies the Erector

vertebral groove of each side; it is single below, but divided into Musde.

separate portions above ; and it is aponeurotic on its cutaneous

surface, near the sacrum. The superficial muscular fibres arise origin.

from the cutaneous aponeurosis which is fixed, in the middle

line, to the spines of all the lumbar, and of the two or three

last dorsal vertebrae, to their supra-spinous ligaments, and to

the processes on the sacrum corresponding to the spinous pro-

cesses of the other vertebrae ; on the outer side, it is connected

to the posterior third of the crest of the ilium, and to the pro-

cesses on the back of the sacrum^ which are analogous to the

transverse processes of the vertebrae : this attachment on the

outer side corresponds to the insertion of the gluteus maximus.
The deep fibres of the muscle ai-ise also from the posterior

surface of the sacrum, in the interval between the two rows of

the processes which are analogous to the spines and transverse

processes of the other vertebrae, from the sacro-iliac ligaments,

and from the posterior part of the iliac crest. The fibres as-

cend and form a thick muscle which divides, about opposite the

last rib, into the sacro-lumbalis and longissimus dorsi muscles,

which ascend, side by side, to their insertions.

The sacro-lumbalis muscle, which is smaller than the other gacro.

portion into which the erector spinae divides, and the cutaneous
}y"™''f''^

muscular fibres of which extend lowest down, ends in a series

of flat tendons which are connected together by their margins,

and are inserted into the angles of the six or seven lower ribs, inser-

The tendons which are inserted into the angles of the ribs above *'°"*

this point are smaller than the others, and they are connected
to the fleshy and tendinous bundles of the muscidus accessorius Acces-

ad sacro-lumhalem, which commences at the angles of the ribs ^i^^^ig^

internal to the tendons of insertion of the sacro-lumbalis ; and
its fibres, after passing over one or two intercostal spaces, end
in the tendons which are inserted into the angles of the upper
ribs, in a line with those of the sacro-lumbalis muscle, and the

upper tendon is inserted into the transverse process of the

seventh cervical vertebra. The small muscular slip that con-
tinues the accessorius into the neck is the cervicalis asceyidens cexvica..

muscle. It arises by tendinous processes, internal to those of
J,gj^jg^g

the accessorius, but more or less united with them, from the Muscle,

angles of the sixth, fifth, fourth, and third ribs ; and it is inserted "^"^'sm.
°

. Inser-
K 4 tion.
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into the same number of the transverse processes of the vertebrss^

of the neck, external to the transversalis colli and complexus
muscles.

Longis- The longisshnus dorsi, the remaining portion into which the

Dorsi erector spinse divides, is situated nearer the middle line of the
Muscle, body than the sacro-lumbalis, and it is also larger than it. As

the muscle ascends to the upper part of the thorax, it becomes
inser- small and pointed, and it is inserted, externally, hy flat thin
*'°"' processes which are attached to the ribs, between their tubercle

and angle, except to about the three or four upper, and the two
lower ; and internally it gives off round tendons which are con-

nected to small roundish bundles of muscular fibres, and are

inserted into the transverse processes of all the lumbar, and all

the dorsal vertebris. The portion of muscle that continues the

longissimus into the neck, is connected, at its origin, to the

fibres of this muscle, and, like the splenius, it is single below, but
divided, above, into two muscles, — the transversalis colli and

Trans- traclielo-mastoid. The transversalis colli muscle arises from the

CoUi"^ transverse processes of the sixth, fifth, fourth, and third dorsal
Muscle, vertebrae by long tendinous attachments, to which the mus-
Ongin. cular fibres succeed, and form a thin muscle that is united, at

first, with the trachelo-mastoid, but it is separate from that

Inser- musclc above ; and it is inserted into the posterior tubercles of
'^'°"- the transverse processes of the cervical vertebrae, except the

last and first. The tendons of origin of this muscle cross those

of insertion of the longissimus ; and in the neck the muscle is

placed between the complexus, internally, and the levator anguli

TracTie- and splenius muscles, externally. The trachelo-mastoid, the

to'id^^"
other muscle of prolongation to the longissimus, is situated in-

Muscie. ternal to the transversalis colli. It arises, in common with the
"^'"'

transversalis, from the transverse processes of the dorsal ver-

tebrae ; and, in the cervical region, it has a separate attachment,

by distinct tendons, to the transverse processes of the four last

cervical vertebrae. The fibres ascend with a direction back-
wards, and they form a thin muscle which is placed between the

inser- complexus and transversalis colli ; and it is inserted, by a tendon^
*'°"" into the occipital bone, behind the mastoid process of the

temporal, and beneath the sterno-mastoid and splenius muscles.

Keia- In the lumbar region, the erector spinee is covered by the

*'i?iu latissimus dorsi, and inferior serratus muscle. It lies on the
of the ' , . . . - . 1 1 r-

Erector transverse processes ; and it is contained in a sheath formed,

and"its bcforc, by the prolongation of the lumbar aponeurosis, which

ations°'
g^cs to the apices of the transverse processes, and, behind, by
the tendons of the latissimus and inferior serratus. In the

back, the divisions of the muscle, viz. the sacro-lumbalis and
longissimus dorsi, are covered by the] trapezius, latissimus,

rhomboidei, splenius, and serratus posticus superior ; and by the

vertebral aponeurosis, which is connected to the spines and.
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angles of the ribs, and confines the muscles in the vertebral

groove. These muscles lie in the vertebral groove, and conceal

the ribs, intercostal muscles, and levatores costarum muscles.

Between the contiguous borders of the sacro-lumbalis andlongis-

simus, appear the cutaneous nerves and arteries of the intercostals

;

and between the longissimus and spines of the vertebrae are the

multifidus spina? and semi-spinalis muscles, with other branches

of the nerves and arteries. The prolongations of these muscles
into the neck are covered by the trapezius and splenius, and
partly by the levator anguli scapula. The cervicalis ascendens
is attaclied below the splenius colli, and these two muscles form
the most external layer of the muscles close behind the levator

anguli, or internal to it ; next to these, or nearer the middle
line, are the transversalis colli, and trachelo-mastoid muscles,

which lie, at their insertion into the transverse processes, be-

tween the complexus, behind, and the cervicalis ascendens and
splenius, on the outer side. The insertion of the trachelo-

mastoid into the occipital bone is beneath the splenius and
sterno-mastoid, and it is crossed by the occipital artery. Turn
outwards the prolongations of the erector spinse to the neck, to

see the complexus muscle.

The complexus muscle, situated in the cervical, and in the com- '\

upper part of the dorsal region, converges to the one of the op- ^jy^JJI.

posite side near the head, but a considerable interval separates

them, below. The lower portion of the muscle, narrow and
pointed, arises by tendons which are often united with those of origin.

the transversalis colli, from the transverse processes of the five

or six upper dorsal vertebrae, from the transverse and articular

processes of the last four or five cervical vertebrae, and fre-

quently from the spinous processes of the last cervical, and of

the two upper dorsal vertebrae. From the tendons of origin the

fibres pass upwards and inwards, the inferior more vertically

than the superior, to form a flat thick muscle which is inserted inser-]

into an impression on the occipital bone, between the superior *'°"-

and inferior curved lines, and external to the vertical crest of

this bone. The fibres from the lower transverse processes form
a small muscle,— the biventer cervicis,— which, tendinous in Biventer

the middle;, and fleshy at each extremity, is situated along the cervids.

inner side of the complexus ; and it is inserted into the occipital inser-

bone, internal to the other fibres. The complexus is covered,
''""

above, by the trapezius and occipital artery, below that, by the tion&

trachelo-mastoid, transversalis colli, and splenius. The inner

edge is in contact with the ligamentum nuchas, and spines of
the vertebrae, which separate it from the one on the opposite

side ; but, in the dorsal region, the semi-spinalis colli and
multifidus spinas intervene between it and the spines. The
outer border is in contact with the muscles before seen to be
insei'ted into the transverse processes of the cervical vertebrae ;
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but above the transverse process of the second it is free from
these muscles. About the centre of the cutaneous surface

of the muscle is a tendinous intersection ; and the posterior

branches of the second, third, and fourth cervical nerves per-

forate the muscle, and appear on this surface. Cut across the

complexus near its insertion into the occipital bone, as well

as its origin from the spines of the vertebrae, and turn the

muscle outwards with care ; numerous nerves and vessels, with

much dense cellular membrane, are found beneath the muscle

;

and when the cellular membrane is removed, the muscle may
be observed to cover, near the occipital bone, the small recti

and obliqui muscles ; below this it conceals the semi-spinalis

colli and dorsi muscles, and the plexus of nerves formed by the

posterior branches of the three first cervical nerves, together

with the deep cervical artery.

Dissec- The nerves and vessels of the back are perceived by removing
*""' only some cellular membrane. In the dorsal and lumbar

regions, the nerves will be found with their accompanying
vessels between the transverse processes and the tendons at-

tached to them ; since the posterior branches of the spinal

nerves, which supply this part, pass directly backwards, between
the transverse processes, from the trunk of the nerve that lies

in the intervertebral foramen : follow the external and internal

divisions of a few of these branches. In the sacral region they

will be found coming through the posterior foramina in the

sacrum into the substance of the erector spinae ; and in the cer-

vical region there is a marked exception to the distribution of

the nerves in the other regions ; for the branch of the first or

sub-occipital nerve lies in the triangular space between the

recti and obliqui muscles, in a quantity of cellular membrane,
from which it is difficult to separate it ; and it leaves the canal

by crossing the posterior arch of the atlas. The posterior branch
of the second appears above the arch of the second vertebra,

and it turns upwards over the inferior oblique muscle, and
through the complexus. The remaining branches of the cervical

nerves lie either on the semi-spinalis muscle, on which they
form a plexus, or in its fibres.

Nerves. The Jirst or sub-occijntal nerve forms a ganglion on the pos-

Sub- terior arch of the first vertebra, and from it are given off an an-

Nerve.^ terior and a posterior branch: the anterior passes forwards to

Anterior join the ccrvical plexus; but the posterior is directed back-

Poste' wards over the arch of the atlas, and beneath the vertebral

rior.i artery, and it appears in the triangular interval between the

recti and obliqui muscles, after perforating the ligament between
the atlas and occipital bone. In the area of this space the nerve

is enveloped in the dense cellular membrane, and it divides into

many branches ; two or more of these pass downwards and out-

wards, and divide into filaments to supply the two oblique mus-
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cles ; another large branch is directed, ujDwards and inwards,

over the surface of the rectus major muscle which it supplies

with branches, and it ends in the rectus minor muscle : the

recti may have other small branches from the divisions of the

nerve. The branch of the nerve to the complexus muscle is

long and slender, it turns over the superior oblique muscle, as-

cends to the under surface of the complexus, and it is distri-

buted to it near its occipital attachment. Another long filament

passes downwards either over or through the inferior oblique

muscle, to join the posterior branch of the second cervical, in

the posterior cervical plexus.*

The second cervical nerve resembles the first in its arrange- Second

ment, since it forms a ganglion on the upper surface of the axis NerVe.^^

or second vertebra, from which an anterior and a posterior

branch proceed. They both perforate, separately, the ligament

between the vertebrae, and diverge from each other ; the liga-

ment may be partly removed, on one side, to see the ganglion

and its branches. The anterior branch turns forwards between Anterior

the transverse processes of the atlas and axis to join the cer-
'^'^^"<=*'-

vical plexus, and it crosses over the vertebral artery, but beneath
the different muscles on the side of the neck, viz. the com-
plexus trachelo-mastoid, splenius capitis, levator anguli scapulae,

and the first inter-transversalis muscle. The posterior branch, Poste-

larger than that of any other of the cervical nerves, appears be-
'^'°'^"

low the inferior oblique muscle, it next turns upwards over this

muscle, perforates the complexus, and the occipital attachment
of the trapezius ; and, on the back of the head, it takes the name
of great occipital nerve, and is distributed to the integuments
of the scalp with the occipital artery. As the nerve winds I'ound

the inferior oblique, it gives a branch to this muscle ; and a

larger one ti'ansversely outwards, through the substance of the

complexus which it supplies, to be distributed in the substance

of the splenius muscle : this branch has been cut. The nei've

is connected to the sub-occipital by the branch of communica-
tion sent down to it ; and it gives another branch, beneath the

complexus, to unite with the third cervical nerve in the pos-

terior cervical plexus. When the nerve perforates the different

muscles to become cutaneous, it gives them some branches.

The third cerviccd nerve leaves the spinal canal, like all the Third

other cervical nerves, through the foramen between the trans- §|rve.^

verse processes, and it divides into an anterior and a posterior

* In a very careful dissection of this nerve, session 1839-40, Mr. James
Harrison found a large branch that ran outwards beneath the superior

oblique muscle, near its attachment to the transverse process of the atlas,

came into contact with the occipital artery, which it accompanied ; and it

joined with the great occipital nerve after this had perforated the complexus.

In the same subject, some branches were dissected to the pericranium and
occipital bone.
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Anterior branch ; the miterior passes forwards to the cervical plexus be-
branch. j^gg,^ ^j-ig inter- transversalcs muscles ; but this is not dissected.

Poste- The posterior turns backwards behind the inter-transversales
"°''' muscles, and between the articulating processes of the vertebra,

to reach the posterior surface of the neck ; and it passes beneath

the splenius, levator anguli scapuliE, transversalis colli, trachelo-

mastoid, and complexus, which may be divided to see it. The
nerve is then directed to the middle line, or to the spines of the

vertebrae, between the complexus and semi-spinalis colli ; and
it here divides into its occipital and cervical branches, whose
cutaneous ramifications have been dissected. The occipital

branch perforates the upper part of the complexus and tra-

pezius, and is distributed, internal to the great occipital nerve,

to the integument of the scalp of the occipital region ; the cer-

vical passes between the ligamentum nuchee and the inner

border of the complexus, it perforates the trapezius, and sup-

plies the integument of the neck. At the outer border of the

semi-spinalis muscle the posterior branch of the third cervical

nerve joins with branches from the second in the posterior cer«

vical plexus.

Poste- The posterior cervical plexus of nerves, formed by the union

Cervical °^ '^^^ posterior branches of the three first cervical nerves, is

Plexus.' situated between the complexus and semi-spinalis colli muscles,,

near the transverse processes of the upper cervical vertebras.

Numerous arches result from the division and union of the
posterior branches of the three first nerves ; and the branches
given off from the interlacement or plexus, supply the semi-

spinalis, complexus, and splenius muscles, between which it is

placed.
Poste- , The posterior branches of the remaining cervical nerves are

branches Similar to cacli Other in distribution. They turn backwards,

ce^vilS ^''^^ the third, between the articulating processes of the ver-
Kerves. tebrse, and beneath the same muscles ; they appear, in the back,

at the outer border of the semi-spinalis muscle, and they are

continued inwards to the middle line either through or beneath
the fibres of the semi-spinalis muscle, to which they give

branches. At the multifidus spinas, the nerves give off their

cutaneous branches, which ascend by the sides of the spines,

perforate the attachments of the splenius and trapezius to these

processes, and they are distributed to the integuments: the
other portions of these nerves enter the multifidus spin^^

Dorsal The doTSttl ncTves are twelve in number ; and, like the cervical,
Nerves, they divide in the intervertebral foramina into an anterior and a
Anterior posterior branch. The anterior are the intercostal nerves, and
ranch.

^\-^Qy j^^g t^q^ jjQ^y visible ; but the posterior, for the region of the

rior.^' back, pass between the bodies of the vertebree and the ascending

or anterior costo-transverse ligaments which connect the ribs to

the transverse processes of the vertebras above them ; and the



DISSECTION OF THE BACK. 141

first branch lies in the interval between the transverse pro-

cesses of the two first dorsal vertebrse, and the last in that

between the last dorsal and first lumbar vertebrae. The nerves

appear in the back between the transverse processes and the

tendons attached to them : thus, as low as the tenth vertebra,

they are between the tendons of origin of the semi-spinalis

muscle, and the remainder are between the tendons of insertion

of the longissimus dorsi. In the upper part of the dorsal

region, the nerves correspond to the interval between the semi-

spinalis and complexus ; but, in the lower, to the space between
the multifidus spinse and longissimus dorsi muscles. Each nerve

soon divides into an internal and an external branch, and these

are separated by a fibrous process. The internal division, larger internal

than the external in the eight upper dorsal nerves, is directed orposte-

inwards either through the fibres of the semi-spinalis or be-
b°j^„ch

tween it and the multifidus spina;, to reach the spines of the

vertebrse ; and, in their course, they supply these muscles with

branches : in the middle line they become cutaneous, by per-

forating the rhomboid, latissimus, and trapezius ; but they lie,

for a short distance, beneath the trapezius before perforating it.

In the four lower dorsal nerves the inner branch is smaller than

the outer; they do not reach the surface, but are distributed

chiefly to the multifidus spinse muscle. Tiie external divisio?i, Exter-

smaller than the internal, in the eight upper nerves, runs out-
"^'"

wards between the transverse processes, over the levatores cos-

tarum and beneath the longissimus dorsi, to the interval between
this last muscle and the sacro-lumbalis ; and it terminates by
supplying these muscles and the levatores costarum: the upper of
these branches pass also beneath the complexus and transversalis

colli muscles. But, in the four lower dorsal nerves, the outer

division is the largest; its course is the same as the others ; it

supplies filaments to the muscles between which it lies, and it

gives the cutaneous branch, which perforates the aponeurosis of

the latissimus in a line with the angles of the ribs, and much
external to the cutaneous branches from the external division

of the eight upper nerves : these are distributed to the integu-

ment of the lumbar and gluteal regions to which they descend.
The lumbar nerves, six in number, are very similar to the Lumbar

dorsal in their distribution : the anterior branch enters into the
interior

lumbar plexus ; and the posterior turns backwards between the branch,

transverse processes, internal to a membrane stretched between J°of^'
them ; and,between the longissimus and multifidus spinse muscles,
it divides into an external and an internal branch. The external External

division is distributed like the same branch of the four lower
o'/the'^

dorsal, since it runs outwards beneath the longissimus, which it Poste-

supplies ; it perforates the aponeurosis of the latissimus, and it br°anch.

is directed almost vertically downwards over the crest of the
ilium, and in front of the erector spinee, to supply the integu-
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Internal, ments. The internal is small^ and supplies only the multi-

fidus spinse, as is the case with the four lower dorsal nerves.

Sacral The sacral nerves, six also in number, differ much from the
Nerves. jQj.grj] ^j^^ lumbar, since they divide, in the spinal canal, into

their anterior and posterior branches which pass out through the

Anterior foramina in the front and back of the sacrum. The anterior
branch, branches are dissected with the abdomen ; but ihe posterior are

rior!^' seen in the substance of the erector spinae, after they escape

from their foramina, the fifth issuing between the sacrum and
coccyx, and the sixth b}'^ the side of this last bone. After they

leave the canal they send filaments of union to each other, they
supply the mass of muscle, and they perforate the aponeurotic

surface of the erector spinse, to ramify in the integument
over the sacrum. The posterior branches of the sacral nerves

diminish in size from above downwards, and the two last, much
the smallest, run outwards, and are distributed to the integu-

ments around the anus.

Arteries The arteries in the hack are the posterior branches of the in-

Back? tercostal arteries of the aorta ; the posterior branches of the

lumbar, of the aorta; the deep cervical artery from the subclavian
;

the occipital from the carotid, and a part of the vertebral artery;

together with some small branches that issue through the sacral

foramina with the nei'ves.

Poste- The posterior branches of the intercostal arteries accompany

branches the ncrves backwards between the vertebrae and anterior costo-
of the transverse ligaments ; and they lie in the back between the
costais. complexus and senni-spinalis, above, and between the longis-

simus and multifidus spinae, below. Each artery divides, as the

nerve, into an external and an internal branch, and the size of

these varies with the difference in the branches of the nerves
;

Internal thus, in the upper branches, the internal division is the largest,

supplies the muscles, and sends a cutaneous branch with the
External nerve ; but, in the lower, the external division is the largest, and

it supplies the outer muscles, and gives the cutaneous branch.

As each artery passes by the intervertebral foramen, it sends

a small spinal artery into the canal to anastomose with the spinal

arteries of the cord, and supply the cord and its investments.

Some small arteries from the intercostals perforate the external

intercostal muscle, and supply the sacro-lumbalis muscle. The
Posted posterior branches of the lumbar arteries have the same course

branches as the ncrves between the transverse processes, and they divide,

Lumbar ^'^ ^hc spacc between the longissimus dorsi and multifidus spinae.

Arte- into external and internal branches ; the external, the largest,

give off the cutaneous branch with the nerve. These arteries

supply the erector and multifidus spinae muscles, and they give
Sacral spinal branches to the spinal canal. The sacral branches of

ries. arteries are very small, and they escape from the spinal canal

by the posterior sacral foramina ; they are derived from branches
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supplied to the interior of the canal, mostly from the internal

iliac artery, and they supply the erector spinee muscle : small

cutaneous branches go to the integuments. Some small vessels

from the gluteal and sciatic arteries ramify on the sacrum.

The course and relations of a portion of the occipital artery, occipi-

a branch of the external carotid, may now be examined. The
^^J.

'^'""

artery comes from beneath the mastoid process of the temporal

bone, and the digastric muscle ; it runs backwards nearly to the

middle line, parallel to the inferior ridge of the occipital bone

;

it crosses beneath the sterno-mastoid, splenius, and some-
times trachelo-mastoid, and over the attachment of the superior

oblique muscle, and upper extremity of the complexus. Near
the middle line it changes its direction ; it ascends, perforates

the trapezius, and it accompanies the great occipital nerve, to

be distributed in the occipital region of the head. In this

course the artery gives branches to the muscles between
which it lies ; and others descend beneath the trapezius to

anastomose with the superficialis colli,— a branch to this muscle

from the transversalis colli artery; but the largest branch is the

princeps cervicis artery, which descends beneath the complexus, Princeps

and anastomoses with the deep cervical and vertebral arteries, b^nchf

Occasionally, the superficial descending branch beneath the

trapezius is the largest.

That portion of the vertebral artery which intervenes be- Verte-

tween the series of foramina in the transverse processes and its Artery.

entrance into the skull, lies in the triangular space of the recti

and obliqui muscles, near the occipital bone. It is placed on
the posterior arch of the atlas, behind the articulating process

of this bone, after it has passed through the foramen in the

transverse process of the first vertebra ; the artery then runs

inwards in the triangular space between the muscles, perforates

the ligament between the atlas and occipital bone, as well as

the sheath of the dura mater that descends into the vertebral

canal ; and it enters the skull by the foramen magnum, to unite,

with its fellow, in the basilar, as before seen. This artery is

separated from the arch of the atlas by the ganglion of the sub-

occipital nerve, and the posterior branch of the nerve lies

between the artery and the bone : small branches are given

from the artery, in this spot, to anastomose with those of the

occipital and deep cervical arteries.

The profunda cervicis artery, a branch of the subclavian. Deep

'

runs backwards between the transverse processes of the seventh Artery.

cervical and the first dorsal vertebra, or between those of the

fifth and sixth vertebras ; it then ascends between the com-
plexus and semi-spinalis colli muscles, and near the outer border

of the latter, to the upper part of the cervical region, and it

terminates by anastomosing with branches of the occipital and
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vertebral arteries. It supplies the muscles between which it is

placed.
Veins. Xhe veiJis of the dorsal and lumbar regions correspond to the

arteries that they accompany, both in their branches and dis-

tribution ; and they open into the intercostal or lumbar veins.

Between the complexus and the semi-spinalis is a large vein
Deep with the deep cervical artery ; it accompanies the artery be-
vicai. tween the transverse processes, and opens into the posterior

part of the brachio-cephalic vein. The vein of each side com-
mences near the skull, and joins with the occipital ; it ana-
stomoses with its fellow opposite the axis, and also with the
vertebral veins, and veins of the interior of the spine. Besides

Dorsi- these veins there are deeper veins, named dorsi-spinal, which
spina

. (;]Qsg]y surround the spinous and transverse processes, and the
laminte of the vertebrse, with a plexus. When these are injected,

a longitudinal trunk is seen to extend along the spine on each
side of the spinous processes; this gives transverse branches,

opposite the intervals between the plates of the vertebrae, to .

anastomose with each other, and with the veins in the interior

of the spine through the intervertebral foramina.
Dissec. Most of the remaining muscles of the back are already dis-

sected. The recti and obliqui muscles pass from the atlas and
axis to the occipital bone: the recti lie in the middle line.

Below these is the semi-spinalis muscle, whose fibres pass ob-

liquely upwai'ds and inwards from the transverse to the spinous

processes, and in the same direction as those of the multiiidus

spinae, but the fibres are longer and more superficial ; and on
the inner side of this muscle, and in the intervals between the

spinous processes of the cervical vertebrae, are the small round
inter-spinales muscles. The multifidus spinae is seen against the

spines of the lumbar vertebrae, but it is concealed above by the

semi-spinalis muscle. The inter-transversales cannot be seen
now in the cervical region ; but, in the lumbar, they form thin

muscles between- the transverse processes : the erector spinas

may be cut across to see them. The levatores costarum are

beneath the sacro-lumbalis and longissimus dorsi; they are small

fan-shaped muscles which extend from the apices of the trans-

verse processes to the ribs beneath.
Fifth- The Jifth layer includes all the remaining small muscles of the

MuTcies. back, and in it are found the recti and obliqui muscles, the

semi-spinalis, the inter-spinales, the multifidus spinee, and the

inter-transversales muscles. The levatores costarum, and the

external intercostal muscles may be reckoned also in this layer.
Inferior Xhe ohUquiis inferior muscle is small and roundish, it is placed
Muscle, obliquely between the axis and atlas, and it forms the lower side

of the triangular space which contains the sub-occipital nerve
Origin, and vertebral artery. It arises, below, from the spinous process

of the second vertebra or axis, external to the rectus major
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muscle. The fibres ascend obliquely outwards, and the muscle
is inserted into the transverse process of the atlas or first vertebra, inser-

The muscle is covered by the complexus, and it is crossed by *'°"'

the posterior branch of the second cervical nerve ; it lies on the Reia- i

ligament between the two first vertebrae, and, near its insertion,
''°"^"

on the vertebral artery.

The obliquus superior muscle reaches from the first vertebra superior

to t?ie occipital bone ; it is narrow at its lower extremity, but jjilscie^

wide and expanded above. The origin of the muscle is from Origin,

the transverse process of the atlas, at which point it is united to

the insertion of the inferior oblique muscle; its fibres ascend
obliquely inwards, and they spread out to be inserted into a inser-

space on the occipital bone, close above the inferior curved line,

and near to the mastoid process of the temporal bone. The
complexus and trachelo-mastoid cover this muscle ; and its Reia-

insertion into the occipital bone is beneath the splenius, but "°"^'

above the insertion of the rectus major, which it conceals. The
vertebral artery is crossed by this muscle.

The rectus capitis 2'>osticus major, the larger of the two muscles Rectus

seen in the middle line between the occipital bone and the two major"^
first vertebrce, is very oblique in direction ; and it arises by a Muscle.

pointed portion, from the spinous process of the axis, above the '-''"'S'"-

attachment of the inferior oblique muscle to this bone. The
fibres ascend to the occipital bone, and they are inserted, by a inser-

wider portion, into the surface of the occipital bone below the ''°""

insertion of the superior oblique. It is covered by the com- Reia-

plexus, and, at its insertion, by the superior oblique ; it crosses *'°"^-

the arch of the atlas and the ligament between it and the
occipital bone, and covers a part of this bone.

The rectus capitis posticus minor, the smallest of the four Rectus

posterior muscles, and the only one whose direction approaches m'inor"*

a straight line, is triangular in shape. It arises from the tubercle Muscle.

on the posterior arch of the atlas, by a narrow pointed tendon, "^'"'

from which the muscular fibres radiate upwards to be inserted inser.

into the occipital bone, between the inferior curved line and the*'™-
foramen magnum, and to the side of the vertical crest of this

bone. The muscle is covered by the complexus, but not by the ^2,3.

rectus major, which, from the obliquity of its direction, lies too tio"s.

much to the outer side. This muscle is placed deeper than the
major; and it covers the ligament between the occipital bone
and atlas.

The semi-spinalis muscle, situated beneath the complexus, semi.

consists of fleshy and tendinous fibres intermixed ; and it assists,
^^i^^^ll

by its position, to fill the upper part of the vertebral groove.
The fibres extend from the transverse processes of the dorsal

vertebra? to the spines of the dorsal and the cervical vertebras;
and they are divided into a semi-spinalis colli and dorsi, though a
distinct line of separation is seldom visible. The semi-spinalis
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Semi- dorsi, the lowest portion of the muscle, wises by tendinous

DOTsi.'^ attachments from the transverse processes of the sIk lower
Origin, dorsal vertebrae, but sometimes not lower than the tenth dorsal

vertebra; small fleshy bundles succeed to the tendons, and the
in^ser- muscle is inserted into the spinous processes of the four upper

Semi- dorsal and the two lower cervical vertebrae. The semi-spincdis

com^'^
co/Zz, situated in a line above the semi-spinalis dorsi, of which

Origin, it appears the continuation, arises, in like manner with the pre-

ceding, from the transverse processes of the six upper dorsal

vertebrse. The fibres ascend obliquely inwards, and the muscle
which they form is thicker and stronger than the lower portion,

inser- and it is inserted into the remaining spinous processes of the

Keia. cervical vertebrse, except the first. These muscles are covered
tions. by the complexus and longissimus dorsi muscles, and by the

profunda cervicis artery, and posterior cervical plexus. To
the inner side and beneath it is the multifidus spinse, but it is

separated by cellular membrane, and the branches of nerves and
arteries. The interval of separation between the two semi-

spinales muscles is largest near the spines of the cervical

vertebrge.

Inter- The inter-spinales muscles fill the intervals between the spines

MuscieV <3f ^^^ cervical vertebrse, and they are closely united to the

semi-spinalis colli. They are small, elongated, cylindrical

muscles, attached, above and below, to the bifurcated apices of

the spines of the cervical vertebrse ; and there is a pair for each

space between the spines, except for the first : the pair of

muscles between the spines of the second and third vertebrae is

the largest. They lie side by side, but they are separated by
the thin inter-spinous ligament ; and to their outer side is the

semi-spinalis muscle.

jDissec- To expose the upper part of the multifidus spinse muscle,
''°"* which is covered by the semi-spinalis, this last muscle is to be

detached from the spines, and thrown outwards. Begin the

separation of it at the lower part, where the difference in the

direction of the fibres is most marked; and if the handle of the

knife be first introduced between the muscles, their sepai-ation

will be more easily effected.

Muitifi- The midtifidus spincB muscle, situated deeper in the vertebral

Spfn<E groove than the semi-spinalis, extends from the sacrum to the
Muscle, jjxis ; it is mucli Stronger below than above, and the surface is

Origin, marked, near the sacrum, by tendinous portions. It arises from

the posterior part of the sacrum, internal to the longissimus

dorsi, from the articular processes of the lumbar vertebrae, from

the transverse processes of the dorsal, and from the articular

processes of the four last cervical vertebree. From the tendons

of origin the fibres proceed upwards and inwards ; and, varying

Inser- in length, they form a fleshy mass which is inserted into the
^'°"" spines of the vertebrse, from the sacrum to the axis. This,
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muscle is concealed, in the loins, by the longissimus dorsi, and Reia-

in the back and neck, by the semi-spinalis. The posterior
^'°"^*

branches of the nerves and arteries, for the supply of the back,

lie on its outer surface ; and its inner rests against the spines

and plates of the vertebras.

The inter-transversales muscles, situated, as their name implies, inter-

between the transverse processes, are found only in the cervical ve*r"aies

and lumbar regions. Those of the cervical region are bifid, like Muscles.

the inter-spinales ; but they must remain till another stage of

the dissection. The muscles in the lumbar region are single in

each space, and are five in number on each side ; the first being

between the transverse processes of the last dorsal and first

lumbar vertebrae, and the last muscle between those of the two
last lumbar vertebras ; they are attached, above and below, to the

transverse processes. The sacro-lumbalis is in contact with Reia-

them behind, and the quadratus lumborum in front ; but this
''°"^'

last muscle is separated by a process of fascia.

The levatores costarum muscles are small fan-shaped portions Leva-

that arise above, by their apices, from the transverse processes cJsTa-

of the dorsal vertebrae ; from these origins the fibres descend, rum
. Muscles

and spread out to be inserted into the upper border and outer Q^igi^"
surface of the rib beneath. The first is fixed to the transverse inser-

process of the last cervical vertebra ; and the last to the
'""*

transverse process of the eleventh dorsal vertebra. The fibres

of these muscles correspond, in direction, to those of the outer

layer of the intercostal muscles. The cutaneous surface is Reia-

covered by the sacro-lumbalis muscle, and by branches of the
''""^"

nerves and arteries that are distributed to the back ; the inner or

thoracic surface is in contact with the intercostal nerve and
arter}', which may be seen by cutting through one.

Sometimes these muscles are connected to a second rib by a
slip of muscular fibre continued over the first into which the

fibres are inserted; and these have been named longiores levatores

by Haller.

The inter-costales externi muscles may be examined in that Extemar

part of them which is included in the dissection of the back. cSsui

They are eleven in number, and they occupy the intercostal ^"scies..

spaces ; their fibres are attached to the lower border of the rib Origin,

above, and they descend obliquely forwards to the upper border inser-

of the rib below. They are continuous in direction with the
''°""

levatores costarum, and they are interspersed with small
tendinous fibres. The outer layer of intercostals is continued Reia-

back to the tubercle of the rib, and joins the levatores ; it is
*'°"^-

separated from the inner by a process of membrane, and by the
intercostal artery and nerve. The anatomy of the fore part of
this external set of the intercostal muscles is seen with the dis-

section of the front of the thorax.

To follow the posterior branches of the dorsal nerves to their Dissec.

-L 2 "'"'•
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origin from the trunk, and the branches of the artery that

accompany them to the intercostal arteries, cut through, with

care, the levatores costarum, and the external layer of the

intercostal muscles, in one or two intercostal spaces. The inter-

costal nerve and artery, and a thin aponeurotic membrane, will

be seen to separate the external layer of intercostals from the

internal. Trace back the intercostal branches to the trunks of

both the nerves and arteries.

Dorsal Each dorsal nerve divides, when it has escaped from the inter-
Nerves. • •

vertebral foramen, into an anterior and a posterior branch ; the
Poste- jjosterior passes backwards between the vertebra and anterior

branch, costo-transverse ligament, to the back ; and its distribution has
Ante- been dissected. The anterior or intercostal runs forwards in

the intercostal space, over the costo-transverse ligament and
elevator of the rib ; it is then placed between the two layers of

the intercostal muscles, and divides about the centre of the

intercostal space into a middle intercostal cutaneous, and the

branch that continues the nerve forwards to the sternum. This

branch of the nerve supplies the intercostal muscles.
Inter- The intercostal arterii has an exact correspondence to the
costal ,

*^ *

Artery, ncrve in its course and relations ; it gives its posterior branch
with the posterior branch of the nerve, it then runs forwards in

the intercostal space, and divides, about its centre, into tv/o

branches which run along the borders of the ribs to the front

of the space, as before seen.

DISSECTION OF THE SPINAL CORD, ITS MEMBRANES AND j

VESSELS.

Disscc- Now the muscles and vessels of the back are finished, remove
the multifidus spinte from the sides of the spines, and open the

spinal canal, by sawing through the arches of tlie vertebrse,

close to the articulating processes ; and a chisel and mallet

will be useful to complete their separation. The section is not

, to be carried into the cervical region, since the upper part of

the cord has been removed with the brain, but it should extend
to the lower part of the sacrum or to the coccyx ; on the plates

that are removed, the ligamenta subflava and ligaments between
the spines will be found, and these maybe set aside till they are

required. When the canal is opened, scrape away, with the

handle of the scalpel, the cellular membrane that is placed

between the dura mater and the canal, particularly below,

amongst the divisions of the dura mater. In the examination

of the spinal cord, in a subject not intended for dissection, the
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whole of the canal is to be laid open, and the posterior part of

the occipital bone removed by two cuts, directed downwards into

the occipital foramen.

The cord is enveloped by three membranes like the brain ; an

external one of the dura mater ; an internal investing membrane,
similar in position and use to the pia mater of the brain, but

more fibrous than it ; and an intervening serous membrane, a

prolongation from the arachnoid in the skull.

The dura mater is a strong, firm tube, prolonged into the Dura

spinal canal from the membrane investing the interior of the
*^^*^'^-

skull ; but it differs from this in not being closely united to the

osseous boundaries of the canal, or serving as a periosteum
;

for, although it surrounds the cord and lines the space of the

vertebral canal, it is yet separated from the plates of the ver-

tebrae, behind, by the posterior spinal veins, and from the bodies

of the vertebrae, in front, by the anterior spinal veins, and by the

posterior common ligament, to which it is united by fibrous pro-

cesses; but in the upper part of the canal, the dura mater is

closely united to the margin of the foramen magnum. The ca-

pacity of the tube is larger in the cervical and lumbar regions,

than in the dorsal, and a considerable space exists between it

and the cord for the presence of the fluid contained beneath the

arachnoid. The outer surface is not so rough as that of the

dura mater in the skull, and it is surrounded with much fat in

both the lumbar and sacral regions. On each side it gives off

processes that surround the different nerves leaving the canal by
the intervertebral foramina; these accompany the nerves through

the foramina and are then lost on them ; and, below, the tube

divides into several processes or sheaths which inclose the sacral

nerves, and lie for some distance in the canal. From the central

part of the tube, a thin, slender, fibrous process, now imper-

vious, is continued to the posterior part of the coccyx, to end

by joining the periosteum on this bone : this central process is

the remains of the portion of the dura mater, which in early life

was hollow, and extended to the lower part of the canal. One
of the lateral prolongations may be opened to see the nerve con-

tained in it with its ganglion, and by opening the dura mater
rather higher up, it will be seen that its tube is larger than the

contained cord ; that each nerve perforates it by two apertures,

one for the anterior and one for the posterior root ; and that it

is continued beyond the cord which ends opposite the first or

second lumbar vertebra. Some small arteries are distributed

to this membrane from the branches that enter by the inter-

vertebral foramina ; and its veins open into the spinal veins-

Remove the tube of the dura mater, with the contained cord, Dissec-

from the canal, by cutting through the lateral process of it with ''""•

the nerves as they lie in the intervertebral foramina ; detach
also the central prolongation from the coccyx, and begin the re-

L 3
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moval of tlie cord by cutting through the fibrous processes that

connect it to the posterior common hgament of the vertebrae.

In a body that is otherwise untouched, the brain should be re-

moved in connection with it, the occipital bone having been
divided into the foramen magnum. Place the cord on a boarder
a table, and fix out with pins the lateral prolongations ; raise

the dura mater, and divide it with a scissors down to the small

central fibrous prolongation before mentioned, but do this care-

fully, so as not to injure the thin arachnoid membrane beneath;
fasten back the dura mater to see the interior surface, which is

smooth and shining, firom being covered by a layer of the arach-

noid.

The aracJinoid membrane is the thin, transparent, serous

covering of the cord, and, like all these membranes, it consists

of a visceral and a parietal layer ; the jxxrielal is inseparably

united to the dura mater, and gives to it its smooth appearance

;

the visceral surrounds the cord, but is placed at some distance

from it, so as to leave a space, — the sub-arachnoid space of the

cord,—which contains the sub-arachnoid fluid. The membrane
gives to each side, along the cord, large funnel-shaped pro-

longations around the roots of the nerves, and smaller ones,

between these, around the fibrous prolongations of the liga-

mentum dentatum ; these join the parietal portion on the dura

mater, and maintain the continuity of the two. In the lower
part of the canal the tube formed by the visceral layer is much
larger than above, and it surrounds in one fold the cord, and its

different nerves that form the cauda equina ; but it gives, still,

to each nerve, a sheath that accompanies it, and joins the

parietal layer when the nerves perforate the dura mater.

A small portion of the cord is to be cut off, and the dura
mater having been laid open both before and behind, place it in

water with the dura mater pinned out on a piece of board, and
with the posterior surface uppermost. If air be gently blown
beneath the visceral layer of tiie arachnoid, the sub-arachnoid

space is perceived, and it is found to be divided into a right and
left portion by a septum extending along it.

The sub-arachnoid spa,ce is the interval between the cord,

covered by its proper investing envelope, and the visceral layer

of the arachnoid, and across it the vessels and nerves extend as

they pass between the cord and intervertebral foramina ; and the

processes also of the ligamcntum dentatum, which intervene be-

tween the pia mater and dura mater, are found to be situated

in the space. It is much larger in the lower than in the upper
part of the cord, it contains the sub-arachnoid fluid, and is di-

vided, as Majendie has shown, by a partition along the middle

line ; and it communicates with the interior of the brain, by the

aperture in the fourth ventricle, as proved by Majendie. Dr.

Sharpey considers this space to be lined by a thin membrane
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that he describes as a loose serous sac ; this is reflected around
the cord by its visceral layer, and on the arachnoid by its

parietal ; it is separable from the arachnoid, and it may be raised

with care, as a thin membrane, from the cord, roots of the

nerves, and ligamentum dentatum. He suggests, also, that

the partition extending along the posterior part of the space is

formed by a reflection of this thin membrane, inwards, to the

cord ; that the sub-arachnoid fluid is secreted by this and con-

tained in it ; and that it is continued into the ventricles of

the brain, which it lines, by the aperture of the fourth ventricle

into the posterior sub-arachnoid space of the brain.*

The pia mater of the cord is exposed by taking away the pia

arachnoid, after the dura mater has been divided along the '^i^'^'^-

extent of the cord, both before and behind. It is a fibrous and
vascular membrane that closely surrounds and supports the cord,

but its fibrous nature diminishes, above, on the medulla ob-

longata and pons, and it assumes the character of the cranial

portion of the pia mater. The outer surface is rough; to it are

attached fibrous processes which connected it to the arachnoid,

and numerous vessels run on it ; it gives sheaths to the different

roots of the nerves, these form their neurilemma and are lost

on them. In the front of the cord, and on the outer surface of

the pia mater, is a distinct fibrous band which is placed over the

anterior spinal artery, and over the anterior central fissure of

the cord ; on each side is another fibrous band, extending the

whole length of the cord, and from it the pointed ligamentum
dentatum is derived. From the termination of the cord op-

posite the first lumbar vertebra, the pia mater is continued, as

a round fibrous portion, to the central prolongation of the dura
mater, with which it joins, inseparably, in the adult, opposite the

upper part of the sacrum, and the cord is thus fixed, below, by
means of it to the coccyx. The upper part of this fibrous pro-

cess contains some medullary matter, but the lower is imper-

vious, and it is accompanied by a vein and an artery, which
assist to distinguish it from the surrounding nerves. In early

foetal life, the tube of the pia mater is pervious to the lower
part of the spinal canal ; it then contains the spinal cord which
extends as far, and it is separate from the tube of dura mater
that lines the canal to the same extent ; but, with the change
of position of the cord, the tube diminishes, becomes imper-
vious, and it is finally united, inseparably, to the contracted

dura mater. The vessels of the cord ramify in this membrane
before they enter the substance of the cord, and it gives from
its inner surface vascular prolongations to line both the anterior

and the posterior central fissures of the cord, and to supply
vessels to it.

* From the MS. notes of Dr. Sharpey, before referred to.

L 4
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Liga- The ligamentum dentatum, named from its appearance, con-

dlTta"™ sists of a white fibi'OLis band, which is situated along each side
turn. of the cord, between the anterior and the posterior roots of the

nerves, and it is united, internally, with the fibres of the pia

mater, and externally, by a series of pointed, tooth-like pro-

cesses to the dura mater ; this band terminates, above, on the

medulla oblongata ; it is narrow below, and it gradually ends on
the lower extremity of the cord. There are twenty or twenty-

one of these tooth-like processes, the first being fixed to the

dui'a mater opposite the margin of the occipital foramen, be-

tween the vertebral artery and hypoglossal nerve, and the last

opposite the twelfth dorsal or first lumbar vertebra. Each is

triangular in shape, the base being connected to the fibrous

band on the cord, and the apex to the dura mater, in the in-

tervals between the apertures of transmission for the roots of

the nerves ; each is covered by the tube of the arachnoid, and
it is nearer to the anterior than to the posterior roots of the

nerves.

Spinal The medulla spinalis or spinal cord, the spinal portion of the

great nervous centre, is a symmetrical, and a somewhat cylin-

drical body, situated in the spinal canal, and enveloped by the

membranes before examined. Its size is not equal to that of

the canal;, so that the different motions of the vertebrae do not

compress or injure the cord; and it is maintained in its position

by the processes of the ligamentum dentatum, and by the

central prolongation from the lower part. The extent of the

cord is from the level of the first vertebra, or— if the medulla
oblongata is considered a part of the cord— from the lower
border of the pons, to the level of the first or second lumbar
vertebra ; and it ends, at this part, in a pointed process which is

prolonged, by the remains of the tube of the pia mater, to the

lower part of the spinal canal ; but, in the early periods of

uterine life, the cord descended to the extremity of the canal.

The size of the cord varies in the different regions of the spine :

thus, it is dilated" above in the medulla oblongata ; in the cer-

vical region, a second enlargement is found on it, opposite the

nerves given off for the supply of the upper extremities, and
this extends from the third cervical to the third dorsal vertebra

;

and the last increase in size, which is not so considerable,

commences opposite the eleventh dorsal vertebra, and it cor-

responds to the origin of the nerves of the lower extremities

from the cord. The anterior surface of the cord, enveloped by
its sheath of pia mater, is mai'ked by oblique and transverse

lines or folds ; and it is distinguished from the posterior by the

fibrous band extending along it ; by the central anterior spinal

artery ; and by the origins of the anterior roots of the nerves,

which are smaller than the posterior, and nearer the middle line,

particularly below. On the posterior surface are seen small
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arteries that enter the canal, at different distances, by the inter-

vertebral foramina.

The spinal nerves, thirty-one in number, are divided into Roots

eight cervical,—the sub-occipital being included in this number,
gp-n^i

.— twelve dorsal, five lumbar, and six sacral. They arise from the Nerves,

cord by anterior and posterior roots, which resemble each other

in the general arrangement of origin, course, and distribution;

but those ofone region differ, more or less, from those of another :

the processes of the ligamentum dentatum are placed between
the anterior and posterior roots. The posterior or gangliated voste-

roots, larger, and formed by more filaments than the anterior,
"°'^"

are attached by numerous filaments to the lateral part of the

posterior surface of the cord, in a line which will be afterwards

seen to be opposite the division of the cord into a posterior and
an anterior portion, and they continue to the lower part of the

cord without deviation to either side. The filaments of origin

pass outwards to the intervertebral foramen, and they converge,

to unite into two bundles for the posterior root of each spinal

nerve : these are surrounded by a fold of the arachnoid, in com-
mon vvith the anterior root, which extends as far as the dura

mater, on which it is finally reflected. The posterior root of

the nerve then passes through an aperture in the dura mater,

distinct from the one for the anterior, and it enters the inter-

vertebral foramen, and forms a ganglion ; the root finally unites,

bej'ond the ganglion, with the anterior root, to give rise to a

spinal nerve. The two bundles of this root, into which the

filaments of origin are collected, do not enter indiscriminately

into all the ganglia ; but in the lumbar and sacral nerves there

is a small ganglion on each bundle, and these are united to-

gether by their outer extremities in the large ganglion of the

posterior root.* The anterior roots, consisting of filaments Ante-

fewer in number, and smaller than the posterior, arise from the
"°'^"

latei-al part of the front of the cord, but not in a straight line ;

for in the lower part of the cord they approach close to the

median line. The filaments of origin pass outwards in the com-
mon tube of arachnoid, converge, as the posterior, to their aper-

ture in the dura mater opposite the intervertebral foramen,

and they unite into one bundle for each nerve; this passes out-

wards by the ganglion, being closely applied to it, and in some
instances united to it, to join with the posterior root beyond the

ganglion ; and by their union they form a spinal nerve which
divides, in the foramen, into an anterior and a posterior branch

for the supply of the trunk and the extremities. In the lower

part of the spinal canal the filaments of origin of the roots do

not converge to their apertures of transmission, but they lie

parallel to each other, because of the distance they run in the

* This is noticed by Swan, in vol. xiv. of the Medical Gazette, p. 848.
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canal ; and from the resemblance of the lower part of the cord,

when surrounded by these, to a horse's tail, it is named caiida

equina : the ganglia, also, are placed in the interior of the canal.

Occasionally, the filaments of origin of the anterior roots join

with those of their own root, or with those of the nerve above
or the nerve below, but not with the filaments of the posterior

root: the same takes place with the posterior filaments.

Fiia- TheJilame?its of origin of the roots of the nerves, in the cervical
merits of

^^.^^^^^ Increase in size from the first to the last ; they are
Roots in directed downwards and outwards, the obliquity increasing with
vicai each nerve, so that the lower filaments arise a vertebra above

egion.
ji^gjj. pQiiit of exit, whilst the upper are transverse ; and the pos-

terior filaments are larger than the anterior. In the first, or sub-

occipital nerve, there is an exception to the arrangement of the

filaments of the other nerves, since they are directed upwards
and backwards to join the ganglion of the nerve on the arch of

the atlas ; its posterior filaments are smaller than the anterior,

and they are connected to the spinal accessory nerve. The
second nerve, in like manner, forms its ganglion on the arch of

the axis, instead of in the space between the transverse pro-

cesses, and the filaments are directed back to it as in the first

In the nerve. In the dorsal nerves the filaments are fewer than in
Dorsal.

gj|-i;,gj. ^\^q lumbar or the cervical nerves, their attachment to

the cord is irregular, and the difference in size between the

anterior and the posterior roots is scarcely marked ; but their

obliquity is greater than in the cervical region, and the lower

filaments extend for the distance of two vertebrae before they

leave the canal. The filaments of the upper nerve resemble
those of the last cervical ; and those of the last nerve are slightly

larger than the rest. The filaments of origin of the anterior

In the and posterior roots in the lumbar and sacral nerves are, with the

an™''" exception of some of the last sacral, larger and more numerous
Sacral, than those of the other regions, but the different filaments of the

anterior set are of nearly the same size as the posterior ; the

filaments do not come in so regular a line from the cord, for

the anterior arise close to the median groove, but the pos-

terior are separated from it by an interval, and they arise in

a continued line along the cord. The extent of canal occupied

by these filaments is much greater than in the nerves of the

other regions, since they reach from the lower part of the dorsal

region to the lumbar vertebrae and sacrum : the filaments in this

course are vertical and parallel to each other, and the ganglia

belonging to them are found in the interior of the canal. In
the two last sacral nerves the filaments are much smaller than
in the rest.

Spinal The spinal arteries are anterior and posterior : the anterior is

AntT*^^
a single artery, placed, in the middle line of the cord, beneath

vior. the fibrous band on the anterior surface. It commences, above,
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at the medulla oblongata, by the union, in one trunk, of the two
antei'ior spinal arteries which are branches of the vertebral

;

and, in its course along the cord, it receives accessory branches

from the ascending cervical and vertebral arteries in the neck

;

from the intercostal in the back, and from the lumbar in the

loins : these branches enter through the apertures in the dura

mater for the nerves, and they continue the anterior median
artery to the extremity of the cord, and along the central fibrous

prolongation of the pia mater. This artery gives some branches

to the median fissure, and others to the surface of the cord,

from which small arteries are distributed to its substance. The
posterior arteries, one on each side of the cord, are derived, poste-

above, from the vertebral, and they are continued along the
"°'^'

cord by the branches sent into the spinal canal from the same
vessels that supply the anterior in the neck, back, and loins.

These branches enter with the nerves, and on the side of the

cord they divide into ascending and descending arteries that

anastomose with branches above and below, and so the trunk of

each posterior spinal is continued to the extremity of the cord ;

other branches ramify on the surface of the cord around the

roots of the nerves, and they anastomose with the arteries of

the opposite side. The upper dilated part of the cord, or the

medulla oblongata, receives its two posterior spinal branches

from the vertebral arteries ; and these anastomose, below, with

the lateral branches sent through the intervertebral fora-

mina.

The veins on the surface of the cord are very tortuous, the veins,

greater trunks are behind, and most of them issue from the

posterior median fissure. Opposite each pair of nerves, a branch

passes outwards, with the roots, to join the veins of the spinal

canal in the intervertebral foramina.

The portion of the cord obtained from the spinal canal in this Dissec-

stage of the dissection is too decomposed to serve for the ex- *'°"*

amination of the structure of the cord ; and therefore a very
fresh portion of cord is to be taken, or a portion hardened in

spirit is preferable. Detach the pia mater from the surface of

the cord to see its structure, and leave connected to it some of

the filaments of the roots of the spinal nerves.

The medulla spinalis or spinal cord, when deprived of its Divi-

investing membrane, is seen to be divided, by an anterior and a th°e"^°

posterior fissure, into two halves which are united in the middle ^^^^^

line by a central connecting portion ; and to each half the

nerves are attached. The anterior fissure or sulcus, wider and Anterior

larger than the posterior, is occupied by a fold of the pia mater,
^'^^"'^^•

and it penetrates to about one third of the thickness of the

cord. A thin medullary layer lines the fissure, it is per-

forated by many apertures, for the transmission of the vessels

which enter the substance of the cord, and, in the bottom, its
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fibres are transverse ; this medullary layer has been called the

Poste-. ;: anterior commissure. The posterior fissure, as deep as the

Fissure, anterior, but not so wide, contains also a thin fold of pia mater;
and in it, the fibres of the medullary layer that lines it are lon-

gitudinal. Each half of the cord is divided into two portions by
a sulcus along the line of attachment of the postei'ior roots, the

Antero- part in front of the sulcus is the antero-lateral division and the

DivU part behind the posterior division of the cord. The posterior
^°"- division is marked by a slight groove near the posterior median
rior

" fissure, which, according to some, separates from it a small

sion."
band,— the j^osterior median cord ; this cord, placed on the side of

Poste- the median fissure, is continued upwards into the posterior

d\an""^ pyramid. Along the line of attachment of the anterior roots
Cord. to the antero-lateral division, before the pia mater is removed,

there is a slight groove, but this disappears afterwards. Some
distinguished physiologists, as Bell and Bellingeri, have divided

each half of the cord into three nearly equal portions ; an
anterior, comprised between the anterior median fissure and the

anterior roots ; a posterior part, between the posterior median
fissure and the posterior roots ; and a lateral portion, between
the lines of attachment of the anterior and the posterior roots.

The functions of the separate divisions of the cord are not satis-

factorily ascertained,

struc- A horizontal section of the cord shows each half to be a
*"'^^' cylinder of white medullary substance, which contains in its

centre grey or cineritious matter; and the two halves of the

cord to be united, in the middle line, by a central portion or

commissure. The sulci and divisions of the cord are now better

seen ; the anterior, two thirds of it forming the antero-lateral

division ; the posterior third of it, the posterior division ; and a

part of this last, near the middle line, constituting the posterior

Grey median cord. The grey matter contained in the centre is

stance,
disposed in the form of two semilunar masses, one for each half,

and these are connected by a central transverse portion. Each
semilunar portion. is convex internally towards the one in the

opposite half of the cord, and the two are vmited together by
the transverse portion of the grey matter, or by the grey com-
missure ; the anterior extremity of each, larger than the pos-

terior, and round, is directed forwards to the line ofj^attachment

. of the anterior roots, without however reaching these ; and the

posterior, small and pointed, projects back to the lateral groove

which divides the half of the cord into its two unequal portions,

or to the origin of the filaments of the posterior roots.* The
Commis commissure or transverse portion between the halves of the cord
sure.

* Mayo describes these portions of grey matter as having a dentate mar-

gin, and in their interior white matter, from which circumstance he calls

each a corpus dentatum.
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is formed, in the centre, by the transverse grey band or com-
missure which intervenes betweeen the grey masses in the halves

of the cord ; and this is covered, before and behind, by a layer

of the medullary matter that lines the anterior and posterior

fissures of the cord. The exterior medullary substance of the

cord consists of plates or laminae, with longitudinal fibres, placed
side by side, and which Rolando supposes to be but a single

layer bent in a sinuous or wavy manner.
The deep origin of the filaments of the roots of the spinal Deep

nerves from the cord is uncertain, and the opinions of the best of th'"

authorities on this subject do not coincide. Thus Bell says that ^'""^^g

the filaments of the anterior roots arise from his anterior divi-

sion of the cord, or from the part between the anterior median
fissure and the line of attachment of the filaments of this root;
and that the filaments of the posterior come from the lateral

division of the cord or the part between the attachments of the
anterior and the posterior roots : so that the filaments of both
roots are united to the antero-lateral division of the cord.

Bellingeri states that the filaments of each root have three points

of connection to the cord: the anterior being attached to the

same anterior and lateral divisions of the cord that Bell de-

scribes, as well as to the anterior part of the semilunar grey
mass ; and the posterior filaments being connected to the

posterior and lateral divisions of the cord, and also to the
posterior peak of the semilunar grey mass.*

The spinal arteries and veins may be partially seen, in the Dissec-

canal, but they have been unavoidably injured in opening it and*^'""'

in removing the cord. The veins of the spine are not very
visible unless they are congested ; but to make a perfect dis-

section of these, they should be injected, before opening the

canal, by means of the lumbar, intercostal, and vertebral

veins.

The intraspinal arteries, branches of the vertebral and in.ti'a-

ascending cervical in the neck, of the intercostal in the back, Arteries.

and of the lumbar in the loins, enter the spinal canal by the

intervertebral foramina ; and they divide, after giving off a
bi'anch to supply the cord, into an ascending and adescending
branch, which anastomose with corresponding branches both
above and below ; and from the convexity of the arches formed
in this manner, two branches pass transversely inwards, one
above and one below the apertures in the posterior part of the

bodies of the vertebrse, to anastomose with similar branches
from the opposite side : branches are given off to the bodies of

^ * Mr. Grainger, in his Observations on the Structure and Functions of the

Spinal Cord, London, 1837, states that the filaments of both the anterior and
the posterior roots are united to the middle division of the cord ; that those of
the anterior roots arise also from the front ofthe grey mass ; and that those of the
posterior roots are connected, in addition, to the posterior peak of grey matter.
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the vertebrae from these transverse arches, and they anastomose
with small arteries that enter the anterior surface of the bone.

Intra- The intraspinal veins are very numerous, and they consist of

Vei'ns, two anterior longitudinal veins which extend from the occipital

bone to the base of the coccyx, and are connected together by
transverse branches,— the transverse plexuses ; and of posterior

spinal plexuses in contact with the plates of the vertebrae. In

the cervical and sacral regions these veins are the smallest.
Anterior The anterior longitudinal, two in number, are placed close to

tudinai. the posterior surface of the bodies of the vertebrae, one on each
side of the posterior common ligament ; they are connected
together^ opposite the body of each vertebra, by the transverse

Trans-
" plextises which pass beneath the ligament, and receive the small

veins from the bodies of the vertebrae ; the longitudinal veins

are joined by transverse branches from the posterior plexus,

opposite the intervertebral foramina, and branches are sent

through these apertures to join the lumbar, dorsal, and cervical

veins, on the exterior of the spine. The ijosterior spinal

Poste- plexuses, one on each side, beneath the plates of the vertebrae,

Plexuses arc smaller than the anterior veins; they communicate with

each other by transverse branches,— the posterior transverse

Trans- plexuses, and also with the anterior longitudinal veins, by lateral
"''''' branches.

THE ANTERIOR TRIANGLE OF THE NECK.

Dissec- The subject is now turned again on the back, the shoulders
*'°"'

are to be raised by blocks, and the head is to be turned to the

left side, and fixed backwards with hooks, as before directed for

the dissection of the posterior triangle, in order that the remain-

ing part of the neck may be completed. If the thorax should

have been already finished^ the head and neck may be separated

from the trunk, by dividing the spine, in the interval between

the second and third dorsal vertebrae^ so as to leave the clavicles

and first ribs undisturbed in their relations, and the neck is to

be rendered tense by fastening it with hooks, over a small narrow-

block, in the position explained above. In either case, continue

with the dissection of the anterior triangle of the neck : raise the

portion of skin in front of the sterno-mastoid to the middle line,

the incision along the base of the jaw readily allowing this.

Close beneath the skin is the superficial fascia, and the ramifi-

cations of the superficial cervical nerve which perforates the

platysma, are found in it: dissect out the nerve, and then clean the

fibres of the platysma, and beneath the platysma is the cervical
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portion of the portio dura, which joins with the superficial cer-

vical nerve.

The cervicalis superjicialis nerve, one of the anterior cutaneous super-

branches of the cervical plexus, passes forwards over the sterno- cervical

mastoid, and divides beneath the platysma into its ascending ^erve.

and descending branches ; the ascending, the larger of the two,

divides into branches which perforate the platysma, and subdivide

in the superficial fascia into many filaments, which radiate over

the upper part of the anterior triangle, and extend as high as

the chin and side of the jaw. Some of the filaments of this

nerve join with cutaneous filaments of the portio dura, which
perforate the platysma, and one or two remain beneath the

muscle, and run with the external jugular vein. The descending

branch perforates also the platysma, and divides into branches

that are distributed to the integuments of the lower part of

the front of the neck. This nerve is more superficial than the

portio dura which is situated beneath the platysma.

The platysma myoides muscle will be seen if the cellular P'atys-

membrane that covers it has been removed from it. It covers Myoides

the side of the neck, from the sterno-mastoid to the jaw, in the '^^"^'-''s-

same manner that it did, by its lower portion, the interval be-

tween this muscle and the shoulder. The fibres have the same
appearance also, in this upper half, as they had in the lower

;

but they are rather stronger ; they are directed obliquely up-

wards and inwards, and at the base of the jaw, the most in-

ternal fibres are inserted into the integument near the middle inser-

line ; the most external, to the oblique line on the side of the

jaw, and the intervening ones join the depressor anguli, and
quadratus menti muscles, at their insertion into the side of the

lower jaw. This part of the muscle is subcutaneous, and it isReia-

crossed by the cutaneous nerves of the superficial cervical nerve.
*^'°"**

It covers in the upper part of the anterior triangle, across which
it is stretched, and it conceals the branches of the portio dura.

Raise this muscle to the line of the jaw, and the ramifications of

the portio dura, and the deep cervical fascia come into view.

The cerviccd branches of the cervico-facicd division of the cervical

portio dura nerve, which passed below the level of the jaw, are
^^^^"/I'jjg

now exposed, and, with these, the anatomy of the cutaneous Portio

part of the portio dura is completed. The nerves pass down-
wards and inwards over the side of the upper part of the neck,

and they descend as low as the os hyoides ; many turn forwards

to the chin, and form arches parallel to the branches of this

nerve above the base of the jaw. The divisions of this nerve
lie superficial to the deep cervical fascia, but beneath the pla-

tysma, to which most of the branches are distributed ; one or

two branches, from it, descend beneath the platysma, to join the

superficial cervical nerve of the cervical plexus, and some per-

forate also the platysma, to join, by very minute filaments, the
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ramifications of the same nerve. This nerve chiefly supplies the

muscle, whilst the preceding was distributed mostly to the in-

tegument.
i*eep The deep cervicalfascia is continued forwards from that cover-

Fascia.^, ing the posterior part of the neck, and it incases the parts in

front of the sterno-mastoid. In the upper part of the neck
the fascia is thin and weak at its attachment to the jaw ; but in

the middle line, near the sternum, it is a white firm band, which
is fixed to the upper part of this bone, and occupies the interval

between the sterno-mastoid muscles. It sends processes in-

wards between the muscles, which become, for the most part,

thin and cellular, and serve only as partitions between them :

the layer which lies beneath the sterno-mastoid is stronger,

it is connected to the sheath of the vessels beneath it, and
passes upwards to be attached to the styloid process and ramus
of the jaw, to form the stylo-maxillary ligament. A deep layer

of the fascia descends also into the upper part of the thorax,

and is lost on the brachio-cephalic vessels.

Dissec- Raise the fascia to the middle line ; the anterior jugular vein

will be observed near the middle line, and the great anterior

triangle will be partially seen ; but, to obtain a good view of it,

all the cellular membrane that it contains must be carefully re-

moved, so as not to injure the numerous nerves and arteries, or

displace the relations of any of the parts. A large artery—
the carotid— with its accompanying vein, appears from beneath
the muscles, and lies in the centre of the space, and the sheath

that conceals them is to be taken away ; but, in doing this, the

dissector will find a small nerve— the descendens noni—which
is a branch of the ninth, and lies, generally, in front of the

sheath ; it distributes small filaments to the muscles on the

inner side. Opposite the thyroid body, the artery divides into

two large branches, and many smaller branches are given from
the internal one, particularly in the upper part of the space. A
large nerve— the hypoglossal— crosses the artery a little above

the OS hyoides, with the digastric and stylo-hyoid muscles ; a

plexus of veins, that joins the jugular vein, covers also the artery.

Close beneath the side of the jaw, is the submaxillary gland ; and,

on the inner side, below the os hyoides, are the superior thyroid

vessels, with the superior laryngeal nerve ; this nerve gives off

a small branch— the external laryngeal — which descends with

the artery, and it will be found beneath the muscles in the

middle line. The upper part of the triangle has been cleaned

out, by removing the parotid, in the dissection of the portio

dura nerve.
^"^*^' The anterior jugular vein, the small vein beneath the fascia

Jugular in the middle line of the neck, commences in some small veins

below the chin, and it descends to the sternum ; it is then di-

rected transversely outwards beneath the clavicular origin of

the sterno-mastoid muscle, and it joins the subclavian vein,
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nearer the middle line than the opening of the external jugular

into the same vessel. This vein receives some small branches

from the front of the neck, and small laryngeal veins, and it has

branches of communication with the external jugular vein. The
veins of opposite sides are joined by a small transverse branch,

at their point of divergence from each other to open into the

jugular veins. There are usually two anterior jugular veins, but

it often happens that only one is much developed.

The anterior triangle of the neck is not so deep as the pos- Anterior

terior, but its surgical importance is greater, since the carotid gie'.^'^'

artery or its branches extend through it from base to apex, in-

stead of through only a portion, as in the other triangle. The
extent of this space is, from the jaw to the sternal end of the

clavicle ; the anterior boundary is the middle line, the posterior

the sterno-mastoid ; the base is the side of the jaw, and a line

prolonged from this to the mastoid process ; and the apex is,

below, at the sternal end of the clavicle and sternum. The
upper part of the space beneath the angle of the jaw is

-deep, but it is filled below, by the omo-hyoid, sterno-hyoid, and
-sterno-thyroid muscles, which conceal the carotid artery.

Across it are placed the skin, superficial fascia, platysma, branches

of the portio dura and superficial cervical nerves, which have
been removed. The space is divided, like the posterior, into an
upper and a lower portion, by the digastric and stylo-hyoid

muscles, which extend obliquely across it from the styloid pro-

cess to the OS hyoides. A line drawn obliquely from the mas-
toid process to the os hyoides would indicate this division. The
louder portion of the space, larger than the upper, is bounded Lower

behind by the sterno-mastoid, in front by the middle line, and P'^''''°"-

above by the digastric and stylo-hyoid muscles, and the cornu
of the OS hyoides. In the area of the space, below, are the

small muscles that ascend to the os hyoides, and they reach as

high as the cricoid cartilage of the larynx, and conceal the

common carotid artery which is still beneath them ; but, above
this cartilage, they leave the artery exposed, since the omo-
hj^oid and muscles from the sternum to the os hyoides pass

inwards, and the sterno-mastoid outwards, and the vessel is

covered only by the superficial parts that extend across the

space. Above the muscles, the trunk of the common carotid is

•very superficial in this portion of the triangle, and it divides,

opposite the upper border of the thyroid cartilage, into two
large trunks which lie side by side, and ascend, beneath the
digastric and stylo-hyoid, into the other portion of the space ;

the internal of the two is called external carotid, since it sup-
plies the outer parts of the head and neck; and the external
in position is named internal carotid, because it is distributed

to the parts within the skull. These arteries have the same
relation to each other till they have passed beneath the digastric,

M
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but above this muscle the external carotid is more superficial

than the internal. In close contact with the internal carotid

artery, and contained in a sheath with it, is the large internal

jugular vein, which partly lies over the artery, and receives

branches which pass beneath the digastric, but are superficial to

the external carotid : these correspond to branches of the ex*-

ternal carotid, which are supplied to the neck. Between the

internal carotid and jugular vein, but deeper than they, is the

pneumo-gastric nerve of the eighth pair, which lies in the same
sheath as the vessels ; to the outer side of the vessels and their

sheath, is the spinal accessory nerve of the eighth, it appears

from beneath the digastric muscle, descends for a short distance

along the outer side of the vessels, and it leaves the space by
perforating the sterno-mastoid muscle, in its upper third, to

I'each the trapezius. Crossing both carotid arteries, so as to

form an arch below the digastric muscle, is the hypoglossal

nerve ; this comes forwards between the internal jugular vein

and internal carotid artery, turns round the occipital artery

below the digastric, and it is then directed forwards and inwards

supei'ficial to both vessels ; it leaves the space, in front, by
ascending, with the lingual artery, beneath the digastric, to

enter beneath the small muscles between the jaw and os hyoides.

As this nerve crosses the neck, it gives off the small descendens
noni, which lies in front of the sheath of the vessels, though
sometimes in it, and supplies the small muscles ascending to

the OS hyoides. The external carotid gives off numerous
branches for the supply of the head and neckj, and some of

these arise in this lower portion of the anterior triangle, and
others in the upper ; the first branch is the superior thyroid,

which runs inwards and downwards to the thyroid body; it is

accompanied by the superior laryngeal nerve, — a branch of the

pneumo-gastric,— which escapes from beneath the large ves-

sels, and enters the larynx. The descending branches of this

artery are accompanied by a very delicate nerve— the external

laryngeal,— a branch from the superior laryngeal to the thyroid

body. From the inner side of the artery, above this, is the

lingual branch which passes, with the hypoglossal nerve, be-

neath the digastric muscle ; from the front of the artery arises

the facial, and it runs also beneath the digastric, and through

the submaxillary gland to the face ; and from the back of the

artery comes the occipital branch : this ascends parallel to the

external carotid, but behind it, and round it the hypoglossal

nerve turns. In front of the vessels are the cricoid and thyroid

cartilages of the larynx, and on the side of the thyroid, which

is the highest, is the thyroid body, covered by the thyro-hyoid

muscle ; between the thyroid cartilage and the os hyoides is the

thyro-hyoid membrane, and it is perforated by the superior

Upper larjaigeal nerve and artery. The upper portion of the triangle
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is small, when compared with the lower, its boundary above is

formed by the side of the jaw, the parotid gland, which is now
removed, and the mastoid process ; the lower boundary, by the

digastric and stylo-hyoid muscles and cornu of the os hyoides

;

and the inner, by the middle line of the neck. This space is

deeper behind than before, and ascending through it, nearer the

posterior than the anterior part, to reach the interval between
the ear and ramus of the jaw, is the external carotid artery,

which enters above into the parotid gland, and its relations in

this have been seen ; deeper than the external carotid is the

internal carotid artery with its vein and the nerves that accom-
pany it, and crossing downwards and inwards to the angle of

the jaw between both carotids is the stylo-glossus muscle. In
the front of this portion of the triangle, near the side of the

jaw, are the small muscles between the jaw and os hyoides, the

most superficial being the anterior belly of the digastric, and
the mylo-hyoid ; close beneath the side of the jaw^ and some-
what covered by it, is the submaxillary gland which lies on the

mylo-hyoid muscle ; and, passing through the substance of the

gland, is the facial artery that makes some remarkable turns to

reach the face. When the gland is rather pulled from its po-
sition, the mylo-hyoid branch of nerve and the sublingual

artery are seen on the surface of the mylo-hyoid muscle ; and
lower and deeper than the facial artery, the lingual branch of
the external carotid, which enters beneath the mylo-hyoid and
hyo-glossus muscles ; together with the hypoglossal nerve which
lies on the hyo-glossus muscle, and above the level of the

artery.

The sterno-cleido-mastoid muscle, so named from it attach- sterno.

raents, is situated on the side of the neck, and forms the
Jj^a.^fd

jorominence of this part ; it is narrower in the centre than at Muscle,

either extremity, and it is divided, below, into two portions or

heads. The muscle arises by two heads ; the internal, pointed, origin,

thick, and tendinous on the anterior surface, from the anterior

part of the sternum ; the external, wide, by aponeurotic fibres

from the anterior border and upper surface of the clavicle, for

the sternal third of this bone, or sometimes the half. The two
portions of the muscle, separated at first by a cellular interval,

ascend, the anterior passing backwards, and the posterior almost

vertically and overlapped by the anterior, and they meet about
the middle of the neck, to form a roundish muscle, whose fibres

are prolonged upwards and backwards to be inserted into the inser-

whole outer surface of the mastoid process, and by a tendinous
''°""

attachment into the outer two thirds of the superior curved line

of the occipital bone. A tendon is placed on the anterior border
of the occipital attachment, and the insertion has been seen and
partly detached in dissecting the portio dura nerve. By theReia-

position of this muscle across the side of the neck it divides
^'°"^'

'

M 2
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this into two triangular spaces ; its cutaneous surface is very
superficial, and is covered only by the integument, platysma,

and anterior branches of the cutaneous nerves of the cervical

plexus ; the external jugular vein also crosses the muscle, and
lies on it for the greater part of its extent. The posterior

border which limits^ anteriorly, the posterior triangle, is in con-

tact with the cervical plexus, and spinal accessory nerve, after this

has perforated it; and, below this, with the brachial plexus, the

omo-hyoid muscle, and the external jugular vein ; the subclavian

artery is deep, and it is separated from this border by the an-

terior scalenus muscle. Along the anterior border are the

parotid gland and portio dura nerve, the digastric and stylo-

hyoid muscles, the internal jugular vein, and the parts already

mentioned as lying in the portion of the anterior triangle below
the digastric muscle, — namely, the carotid arteries, jugular

vein, and spinal accessory nerve ; the relations of these vessels

to this portion of the border of the muscle below the digastric

should be attentively considered, since it is the guide to these

vessels in case a ligature should be required to be placed on
them. Still lower down than the carotids, are found the cricoid

cartilage, omo-hyoid and sterno-hyoid muscles, and these are

slightly covered below by the sternal origin of the muscle. Cut
across this muscle near its clavicular attachment, and turn it

upwards and outwards, but preserve as many of the arteries

and nerves that enter it as can be done, until they have been
seen. The muscle conceals many important parts;— the sternal

portion or origin lies over the sterno- clavicular articulation

and anterior jugular vein, the sterno-hyoid, thyroid, and omo-
iiyoid muscles ; and, above these, on the common carotid artery,

jugular vein, and accompanying nerves, as high as the cricoid

cartilage. The clavicular portion covers the anterior scalenus

muscle and phrenic nerve, and the transversalis colli and humeri
arteries and veins, which separate it from the subclavian artery.

This origin is usually distant from the trapezius the length of

the middle third of the clavicle, but sometimes the two muscles

are united at their origin, and tliey conceal altogether the sub-

clavian artery,— so that, in an operation on this vessel, the

muscular fibres would be required to be divided. After the two
origins of the muscle have united, the muscle lies on the cervical,

and part of the brachial plexus, on the posterior scalenus, levator

anguli, and splenius muscles ; and near its cranial attachment

on the parotid gland, portio dura nerve, and posterior aural

artery, and on the digastric muscle with the occipital artery.

The spinal accessory nerve perforates the muscle about its

upper third, and supplies it with branches ; and some small

arteries are supplied to it from the carotid.

Omo- The omo-hyoid muscle, exposed by raising the sterno-mastoid,

Muscle, is a digastric muscle, and its two fleshy portions are united by
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a small round tendon beneath the sterno-mastoid muscle. The
posterior beliy, dissected with the posterior triangle and the

back, has been seen to lie across the lower part of the posterior

triangle of the neck, to arise from the superior costa of the OrigiiT.

scapula beneath the trapezius, and to end in the connecting

tendon beneath the sterno-mastoid. The anterior belly, com-
mencing in the tendon, runs upwards and forwards, beneath

the sterno-mastoid, and it extends from the anterior border of

this muscle to the os hyoides, nearly parallel to the sterno-hyoid,

with which it is inserted into the os hyoides, at the junction of inser-

its body and cornu. The relations of the posterior belly are *'°"-

examined, but the anterior crosses the common carotid artery uonll

and jugular vein, and it marks the point at which the artery is

superficial ; it is covered by the integuments and fascia, and
lies on the sterno-thyroid muscle and thyroid body ; the de-

scendens noni nerve and superior thyroid artery lie beneath it.

This muscle is occasionally attached to the clavicle, as well as

to the superior costa of the scapula.

The sterno-hyoid muscle, situated nearer the middle line than stemo-

the preceding, is flat and thin, and it will be readily exposed by Muscle.

removing any cellular membrane that may cover it. It arises, origin,

below, from the posterior surface of the sternum, near the arti-

culation with the clavicle, and from the posterior ligaments of

this articulation ; the fibres ascend and form a flat thin muscle
which is inserted into the lower border of the body of the os inser-

hyoides, close to the median line^ and internal to the omo-hyoid, ''°"-

with which its fibres are united. In the lower portion the Reia-

mixscle is covered by the sternum and sterno-mastoid, but it is *'^"^*

subcutaneous above this ; its cutaneous surface is marked by
a tendinous intersection a little above the clavicle. The inner

border corresponds to the middle line of the neck, and it is

separated from the one of the opposite side by a slight interval

;

the outer is in contact with the sterno-thyroid, which projects

beyond it, and with the omo-hyoid. Cut through the muscle
near the sternum and turn the ends up and down ; it lies on the
sterno-thyroid muscle, on its continuation upwards— the thyro-

hyoid, and on the superior thyroid vessels ; it rests also over

the crico- thyroid membrane, but separated from it by a small

synovial bursa. The origin of the muscle varies, — sometimes
it is from the cartilage of the first rib, and sometimes from the

posterior surface of the clavicle.

The sterno-thyroid muscle, situated beneath the sterno-hyoid,
fj,*"";^

is wider and shorter than it. It arises inferiorly from the Muscle,

posterior surface of the sternum, opposite the cartilage of the Origin.

first or the second rib, and sometimes from the cartilage of the
rib ; the fibres ascend, constitute a thin but wide muscle, and
they are inserted into the oblique line on the ala of the th.yroid

J."*"-
cartiiage, to which the inferior constrictor muscle of the pharynx

M 3
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is attached. The muscle appears to be continued upwards to

the OS hyoides by a short thick muscular portion,— the thyro-

hyoid muscle. The cutaneous surface is covered by the sternum,

sterno-mastoid, hyoid, and omo-hyoid muscles, and by the an-

terior jugular vein. The inner border corresponds to the middle
thyroid vein ; and the outer to the carotid artery. The muscle
lies on the trachea, the brachio-cephalic artery, on the right

side, and on the common carotid artery ; on the thyroid body,

with its vessels and the external laryngeal nerve, and on the

small crico-thyroid muscle. The descendens noni nerve supplies

the muscle. It is marked also by a tendinous intersection..

The thyro-hyoid muscle^ sometimes considered one of the

muscles of the larynx, is short and flat. It arises from the

oblique line on the outer surface of the thyroid cartilage, to

which the inferior constrictor is inserted ; the fibres ascend to

•the OS hyoides, and they are inserted into the body of the

OS hyoides, and into the lower border of the inner half of the

great cornu of this bone. It is covered by the sterno-hyoid

and omo-hyoid muscles, and it lies on the thyro-hyoid mem-
brane, and the superior laryngeal artery and nerve.

Take away any cellular membrane or fascia from the surface

of the anterior scalenus muscle, and remove a fascia that is

continued from its inner border, to expose the subclavian artery

with its branches, in the part of its course before it reaches

the scalenus muscle ; and, in doing this, and cleaning the trunk

of the artery, be careful not to cut away the numerous branches
which descend from the sympathetic nerve to the chest. Oa
the inferior thyroid branch of artery which is directed upwards
and inwards to the thyroid body, is oftentimes placed the middle
cervical ganglion of the sympathetic, and from it are small

nerves descending also to the thorax. On the left side, the

thoracic duct is to be avoided, as it lies internal to the sub-
clavian, and crosses outwards over the thyroid axis to join the

subclavian vein. ' The cellular membrane and fascia are to be
removed more completely from the meshes of the cervical

plexus, and one or two small branches that pass inwards to the

descendens noni are to be dissected out; the phrenic nerve from
the plexus lies on tlie anterior scalenus muscle. Follow down-
wards the lower cervical nerves to the brachial plexus, and re-

move the cellular membrane from the large trunks of nerves
that enter into this plexus ; and take care of the small subclavian

': branch which turns forwards to this muscle: the branches that

pass backwards through the posterior scalenus were mostly dis-

sected with the back, and the large posterior scalenus muscle,
which lies behind the brachial plexus, is to have the fascia and
cellular membrane cleared from it.

Scalenus The Scalenus anticus muscle is conical in shape, the base

Muscle, below on the first rib, and the apex is connected to the trans-

verse processes of the lower cervical vertebra?. It is situated at
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the anterior and lateral part of the neck, and it «me* by Origin,

aponeurotic fibres from the internal border and upper surface

of the first rib, about its middle, and in front of a depression on
this surface of the rib for the subclavian artery : a tubercle,

easily felt with the finger, which is the guide to the position of

the artery when it is to be ligatured, marks the point of attach-

ment of this muscle to the rib. The fibres ascend, and form a

fleshy belly which divides, above, into pointed processes, to be
inserted into the anterior tubercles of the transverse processes inser-

of the sixth, fifth, fourth, and third cervical vertebrae. More
deeply seated below than above, the muscle lies beneath theReia-

clavicle, subclavius muscle, and subclavian vein ; above this it

is covered by the clavicular origin of the sterno-mastoid, and on
it are the phrenic nerve, and transversalis colli and humeri
arteries and veins. The muscle is not so wide as the posterior

scalenus muscle ; its outer border is in contact with the large

cervical nerves to the brachial plexus, and the inner is parallel

to the internal jugular vein, and, deeper still, to the longus

colli muscle, the large vertebral artery intervening between the

two. The insertion of the muscle corresponds to the origin of

the rectus capitis anticus major, and the small ascending cer-

vical arteiy is between the two. Beneath the muscle are the

large nerves of the brachial plexus and the subclavian artery,

which separate it from the posterior scalenus muscle. The
lower part of the muscle is thus interposed between the sub-

clavian artery and vein, the vein being superficial to the muscle
and the artery beneath it.

The scalenus posticus muscle, larger than the anterior, behind Scalenus

which it is placed, is bifid below, and it arises by one attach- Muscle!

ment, from the upper surface of the rib behind the depression Origin,

for the subclavian artery, and this extends backwards to the

tubercle of the rib ; and by the othei% which is wide and placed

behind the first, from the second rib between its tubercle and
angle. The fleshy fibres are directed upwards, and they form
a thick muscle which ends by being inserted, by means ofinser-

pointed processes, into the posterior tubercles of the transverse ^^""^

processes of the six last cervical vertebrae. The anterior surface

of the muscle is covered by the brachial plexus and subclavian

artery, and, higher up, by the cervical plexus and sterno-mastoid

muscle. The inner border is connected to the transverse pro-

cesses of the cervical vertebrae, and to the two first ribs, and
is in contact with the first intercostal muscle ; the outer

border, which is free in the posterior triangle, is crossed by
numerous branches of the cervical plexus, by the transversalis

colli artery and vein, and by the supra-scapular neiwe ; and it

is covered by the sterno-mastoid muscle, and, near the ribs, by
the serratus magnus muscle ; this border is perforated by the

two nerves to the rhomboid and serratus muscles. The pos-
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terior surface is in contact with the muscles of the hack, viz,

the levator anguli scapulse, cervicalis ascendens, and transver-

salis colli, muscles.

Between the scaleni is very commonly found a small muscular

Scalenus slip, — the scalenus minimus of Soemmering, which is attached

Muscle"^ to the upper edge of the first rib, and ascends to the transverse

process of the seventh, or of the two last cervical vertebrae.

This muscular bundle separates the subclavian artery from the

united trunk of the eighth cervical, and the first dorsal nerve,

which is somewhat posterior and external to the artery.

Subcia- The subclavian artery*, one of the branches of division of the

Arterv. brachio-cephalic trunk behind the sterno-clavicular articulation,

runs outvvards across the lower part ot the neck to i-each the upper
extremity, which it supplies with blood ; and the continuation

of this vessel through the limb receives different appellations

according to the names of the regions through which it passes.

The name, subclavian, given to this vessel from its position

beneath the clavicle, is applied to that part of it which extends
from the sterno-clavicular articulation, or point of division of

the brachio-cephalic artery, to the lower border of the first rib.

In its course the artery does not pass transversely, but it

ascends to reach the upper surface of the first rib, where it lies

between the scaleni muscles, and it then descends, being in-

clined obliquely outwards, to the lower border of this rib, so as

to form an arch whose concavity is directed to the first rib,

and the pleura and lung of this side. This extent of the artery

is divided into three parts, to facilitate the description of their

relations, which are very different ; the first portion extends

from the sterno-clavicular articulation to the inner or tracheal

border of the anterior scalenus muscle ; the second is the part

between the scaleni muscles ; and the third is the continuation

of the trunk, from the external or acromial border of the sca-

lenus, to the lower border of the first rib : the first and second
portions are the deepest in position and the least accessible.

First The first portioti of the artery, internal to the scalenus muscle,
portion, ascends slightly^ from its commencement, to the first rib, and

it is covered by the integument and fascice, by the sternal por-

tion of the sterno-mastoid, and beneath it by the anterior

- jugular vein; by the sterno-hyoid and thyroid muscles, and
beneath these, by a fascia prolonged over the artery from the

inner border of the scalenus muscle to the brachio-cephalic trunk.

The internal jugular vein crosses the artery at right angles, and
near the inner border of the scalenus muscle, and beneath it is

the vertebral vein which joins the brachio-cephalic vein ; and
the anterior branches of the sympathetic nerve lie in close con-

* For the differences between the right and left subclavian arteries, refer

to the dissection of the left side : this is to be done, especially, in the dissec-

tion of the opposite side.
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tact with the artery ; between the jugular vein and the com-
mencement of the artery, the trunk is crossed by the large

pneumo-gastric nerve that sends behind it the recurrent nerve.

This portion of the artery is in contact with the pleura, which
ascends, above the first rib, into the concavity of the artery,

and into the interval between the two scaleni muscles ; it lies

over the longus colli muscle, though at a considerable distance

from it, and separated from it by cellular membrane and some
glands ; the recurrent branch of the pneumo-gastric, and the

trunk of the sympathetic nerve, are behind the artery and in

close contact with it. On the left side the subclavian arises in

the chest, and therefore the relations of the first portion of the

artery will differ much from this of the right side. The secondsecona

portion, or the transit of the arterj' between the scaleni, isP'"^'-'°"-

much shorter, and is more superficial than the first. It is

covered by the integument and fascia as the first portion, by
the clavicular part of the sterno-mastoid muscle, by the omo-
hyoid, and the anterior scalenus muscle ; the phrenic nerve

crosses the scalenus muscle, obliquely, from the outer to the

inner border which it reaches at the insertion of the muscle
into the rib, and it therefore crosses the line of the artery. The
subclavian vein is not in close proximity to the artery, since it

is placed in front of the scalenus and below the level of the

artery. Behind this part of the artery is the posterior scalenus

muscle, but the trunk of the eighth cervical and the first dorsal

nerve lies between the muscle and the artery ; and above the

artery in the interval between the scaleni is the large brachial

plexus which descends to come into contact with it. The thirdThWd

and last portion of the artery, which extends from the acromiaP""^*'""'

border of the scalenus to the lower border of the first rib, lies

in the clavicular portion of the posterior triangle^ in which it is

very superficial, and its anatomy has been referred to in the

dissection of that space, to which reference may be made.
The branches of this artery are very irregular in their origin, Branch-

and they are five in number : three are given off from the por-*^^"

tion of the artery internal to the scalenus, or from the first part

of the artery, and they are the vertebral, thyroid axis, and
internal mammary; and two branches— the superior intercostal

and deep cervical, arise from the second part of the artery. In

those instances in which the branches of the thyroid axis are

small, one or more branches will be given off from the third part

of the arterj' ; and their distribution will be to the parts that

would have been otherwise supplied, in the normal distribution, -

by the branches of the thyroid axis.

The dissection of the origins and first portions of the branches Diss*©,

of this artery is very easy, and it has been done in great part in''°"*

exposing the trunk ; it will require only the removal of any
cellular membrane, with the precaution of not cutting away the
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nerves. It is only portions of the branches of the subclavian

that can now be examined, since the arteries leave this part of

the neck, and they either have been or will be dissected to

their terminations in other stages of this part, or in dissections

of the other parts of the body. To see the two branches be-
neath the scalenus, this muscle must be afterwards divided.

Verte- Xhe vertebral artery, generally the first and largest branch of

Artery, the subclavian, arises from the upper and posterior part of the

artery, and it ascends a little outwards behind the inferior

thyroid artery, but above the level of the inferior cervical gan-

glion of the sympathetic ; and between the contiguous borders

of the scalenus and longus colli muscles, it enters the aperture

in the transverse process of one of the cervical vertebrae, gene-
rally the sixth, anterior to the nerve that escapes from it. The
artery then ascends through the series of foramina in these

processes of the vertebrae, winds behind the articulating pro-

cess of the atlas, perforates the ligament between the atlas

and occiput, and it enters the skull to be distributed to the

brain. The cervical portion of the artery is partly concealed
by the jugular vein, behind which it turns, and it is accompanied
by branches from the inferior cervical ganglion of the sympa-
thetic, which accompany it and form on it the vertebral plexus.

On the left side the artery is crossed by the thoracic duct. This

branch gives off small muscular branches in the neck, before it

enters into the foramina.

Vein. The vertebral vein lies with the artery in the foramina, but
when it appears in the neck it lies superficial to its artery, and
it descends over the subclavian artery to end in the brachio-

cephalic vein ; this vein is joined by the ascending cervical

vein^ and sometimes by branches from the deep cervical.

Internal The internal mammary artery, a large and regular branch,

jjiaJ^" leaves the lower part of the trunk opposite the thyroid axis, it

Artery, descends vertically beneath the clavicle, subclavius muscle, and
the subclavian vein near where it joins with the internal jugular

in the brachio-cephalic, and it enters the chest between the

bag of the pleura and the first rib. As this artery enters the

chest it is crossed, in front, by the phrenic nerve that lies be-

tween it and the commencement of the bi-achio-cephalic vein

;

but when the vessel has entered the cavity it changes its

direction, and runs inwards to the first piece of the sternum
along the cartilage of the rib and over the phrenic nerve and
brachio-cephalic vein; and its course by the side of the sternum
to the abdominal wall, to anastomose with the epigastric, will

be dissected with the thorax.

Vein. The internal mammary vein opens into either the brachio-

cephalic or the superior cava : it is not visible.

Thyroid The thyroid axis, the next branch of the subclavian, is a short
^'^^^- thick trunk that arises from the front of the artery near the
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inner border of the scalenus muscle. It soon divides into four

branches of unequal size ; two, the ti-ansversalis humeri and
colli arteries, run transversely outwards across the scalenus

muscle ; and the other two ascend ;— one, very small, is the cer-

vicalis ascendens, which is directed obliquely outwards, and the

other, the inferior thyroid, runs inwards to the thyroid body.

The vertebral and internal jugular veins lie in contact with the

inner side of the arterj'^, and the anterior scalenus and phrenic

nerve with the outer ; on the left side the thoracic duct crosses

in front of the trunk, as it is directed downwards and outwards
to open into the angle of union of the internal jugular and sub-

clavian veins. The transversalis hicmeri branch runs downwards Trans-

and outwards over the scalenus muscle to the clavicle, it is then Humeri
continued outwards behind this bone and the subclavius muscle, i"^^"'^''-

to the superior costa of the scapula, and it divides into the two
branches, named supra-acromial and supra-spinal, as before

seen. The transversalis colli branch, larger than the preceding, Trans-

crosses the scalenus muscle and phrenic nerve, the posterior
J^^j?''^

scalenus muscle and the brachial plexus, and it divides beneath branch,

the levator anguli into the superficialis colli and posterior

scapular. This artery crosses the apex of the space in which
the subclavian artery is contained, and it gives off some small

branches to the posterior triangle ofthe neck. The inferior thyroid inferior

artery, the largest branch of the thyroid axis, ascends obliquely br^dj.
inwards, behind the common carotid artery and jugular vein,

and the pneumo-gastric and sympathetic nerves, to the thyroid

body, to which it is distributed. In this course the artery makes
a remarkable turn behind the carotid artery ; it lies, at first,

superficial to the vertebral and in front of it, it is then placed
on the longus colli muscle, and crosses the recurrent nerve,

and, at the lower part of the thyroid body, it divides into an
ascending branch, that joins with the descending of the superior

thyroid ; a transverse, directed across the trachea, belov,^ the

transverse communicating portion of the thj'roid body, to ana-

stomose with a similar branch from the opposite side ; and many
branches for the supply of the structure of this body. The
middle cervical ganglion of the sympathetic is frequently placed

on this artery. The anastomosis between the thyroid arteries

is very large and free. The ascending cervical artery is a small Ascend-

branch from the inferior thyroid or from the axis ; it ascends on "ifai^'^'

the scalenus, then in the interval between the insertion of this branch,

muscle and the origin of the rectus capitis anticus major,, and it

terminates by dividing into branches ; some of these enter the

spinal canal, along the spinal nerves, to anastomose with the

other arteries of the canal ; and others supply the muscles in

front of the spine. This small artery is sometimes considered a

branch of the inferior thyroid.

The veiiis that correspond to these branches of the thyroid Veins. ,
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axis have the same names as the arteries. Those with the

transversalis colU and humeri arteries open into the external

jugular vein, near its junction with the subclavian. The ascend-

ing cervical joins the vertebral ; but the inferior thyroid is at a

distance from the artery, it commences in a plexus of veins

connected with the thyroid body, and descends, in front of the

trachea, and beneath the muscles of the middle line, to open
into the angle of union of the two brachio-cephalic trunks. The
vein on the left side opens into the left brachio-cephalic vein.

Superior The sujjerior intercostal artery arises from the under part of

cosfai
^^ artery between the scaleni, it passes backwards, and suddenly

Artery, bcnds downwards to enter the thorax over the first rib. The
artery then extends along the side of the spine, over the two or

three first intercostal spaces, to each of which it gives a branchj

and it ends by anastomosing, in one of the intercostal spaces,

with an aortic intercostal artery. The artery is seen in the

interior of the thorax when it is opened, and, as it enters this

cavity, it crosses the neck of the first rib, between the inferior

cervical ganglion of the sympathetic on the inner side, and
the first dorsal nerve on the outer.

Vein. : When the vein is present, it opens on the right side, into the

subclavian vein ; but, on the left, into the brachio-cephalic.

Deep The profunda cervicis artery, the last branch of the sub-

^neiy^ clavian, leaves the trunk near the superior intercostal, if not in

common with it, beneath the scalenvis. The artery turns back-

wards to the posterior part of the neck, between the transverse

processes of the sixth and seventh cervical vertebrae ; and
between the complexus and semi-spinalis colli muscles it ana-

stomoses with the occipital.

Vein. The vein with this artery has the same course, it joins with

the vertebral, and it opens into the brachio-cephalic vein.

Subcia- The subclavian vein* extends from the lower border of the

Yg^ first rib to the sterno-clavicular articulation, and, at this spot, it

joins with the internal jugular vein in the brachio-cephalic.

This vein is the continuation, upwards, of the axillary, which
ceases at the lower border of the first rib; and, to see it more
completely, the centre of the clavicle and subclavius muscle
should be removed, if it has not been done. It does not form
an arch as the artery, but its course is nearly straight behind

the clavicle and subclavius muscle, and below the level of the

artery, from which it is separated by the anterior scalenus

muscle ; it rests on the first rib and pleura. Very few branches

join the subclavian vein ; and, of all the veins that correspond

to the branches of the subclavian artery, only one— the superior

intercostal of the right side,— opens into it, and this vein is

often absent. The external and anterior jugular veins open

* In dissecting the left side, refer to the description of the left side for the

differences between the veins of opposite sides.
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into its front, as well as a small vein from the cephalic ; into

the angle of union of it and the internal jugular the lymphatic

duct of the right upper extremity and right side of the head
and neck opens ; and into the angle of union, on the left side,

the thoracic duct enters.

The brachialplexus is readily exposed by removing, sufficiently, Brachial

the anterior scalenus muscle. It is formed by the union of the ^^^^'^^^

anterior branches of the four lower cervical nerves with that of

the first dorsal ; it is joined above by a branch sent down from
the fourth nerve in the cervical plexus, and the nerves are

joined also by filaments from the lower cervical ganglion of the

sympathetic, which unite with them close to the intervertebral

foramina. The plexus, formed by the divisions, subdivisions,

and unions of the different nerves and their branches, extends
from the lower part of the side of the neck to the coracoid

process in the axilla ; its upper part is wide and is opposite the

three lower cervical vertebras, the lower is pointed and sur-

rounds the axillary artery ; it lies, above, between the scaleni

muscles, to the upper and outer side of the artery, it then

descends, with a closer relation to the artery, beneath the

clavicle and subclavius muscle, and it will be seen in the dis-

section of the axilla. In the neck, it is crossed by the trans-

versalis colli artery and vein, by the omo-hyoid muscle, and by
the transversalis humeri artery and vein. The nerves that

enter into the plexus have the following disposition in it : — the
anterior branches of the fifth and sixth cervical nerves unite

soon after they leave the intervertebral foramina, and whilst

between the scaleni muscles, to form one trunk which descends
to the insertion of the posterior scalenus muscle, and it there

joins the trunk of the seventh nerve, which runs, alone, to this

point; the eighth cervical and first dorsal unite also between,

the scaleni, and soon after they leave the foramina^ into one
trunk that lies in contact with the artery, but posterior to it,

and it descends with the vessel into the axillary space, in which
part it remains as a trunk, distinct from tiiat formed by the

union of the fifth, sixth, and seventh nerves ; the two large cords

or trunks lying side by side in the upper part of the axilla.

Thus, in the neck, and on the posterior scalenus, the plexus con-

sists of three trunks ; the upper one formed by the fifth and sixth,

the middle one by the trunk of the seventh nerve, and the

lower, by the union of the eighth cervical and first dorsal nerves ;

at the insertion of the scalenus into the rib the trunk of the

seventh joins that formed by the fifth and sixth, so that only-

two trunks remain, and these pass with the artery into the
axillary space, and give off all the branches for the supply of the

upper extremity : these two cords are occasionally joined by a
cross or connecting branch.

The branches of nerves of this plexus maybe divided into Branch-
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those above and those below the clavicle ; those, above, are the

branches to the rhomboid and levator anguli scapulee muscles,

to the phrenic nerve, to the serratus and subclavius muscles,

and the supra-scapular nerve ; and those, below, supply the

upper extremity and its muscles, and will be dissected with these.

To the The branch to the rhomboid muscle will be found, by tracing it

boid'"' back through the scalenus, to come from the fifth or fourth
Muscle, cervical nerve, as soon as it has left the canal ; it runs outwards

through the substance of the scalenus, supplies the levator

anguli, and is distributed to the rhomboid muscle.

To the The branch to the phrenic nerve comes from the fifth, it runs

Nerve"*^ dowHwards and inwards over the outer border of the scalenus

muscle, and it joins the phrenic on the front of this muscle.

To the The nerve to the serratus magnics, the external respiratory

magnus^ of Bell, or the posterior thoracic, is sometimes formed by
Muscle, branches from the fifth and sixth cervical nerves as soon as

they pass from their foramina, and in the substance of the

scalenus which it perforates ; at others, by a branch from the

sixth, which is joined by a branch from the rhomboid nerve,

external to the scalenus muscle. The nerve descends, in front

of the levator anguli and behind the brachial plexus, to the

axillary surface of the serratus, to which it is distributed.

To the The branch to the subclavius muscle is a very delicate and

\\uf^' small nerve ; it is given off from the front of the trunk formed
Muscle, by the fifth and sixth nerves, and near to where this joins the

seventh nerve ; it is directed downwards and forwards, over the

subclavian artery, to the subclavius muscle which it enters by
the under surface, and about its middle.

Supra- The supra-scapular nerve arises from the posterior part of the

Nerve." trunk formed by the fifth and sixth nerves, near to the origin

of the subclavian branch from it. The nerve is larger than
either of the preceding branches, and it descends obliquely out-

Vi^ards and backwards, over the border of the scalenus, and
levator anguli scapulae muscles, and beneath the trapezius, to

the notch in the upper costa of the scapula, through which it

passes to supply the muscles on the dorsum of this bone.

To the Numerous muscular branches are supplied to the scaleni muscles

Muscles ^^"Oi^"^ the nerves before they enter the plexus.

Common The common carotid arteries, one on each side, are the chief

Artery'! vcsscls for the supply of the head and neck with blood, and they
are remarkable in not giving off any collateral branches. The
vessel of the right side extends, from the division of the brachio-

cephalic artery, opposite the sterno-clavicular articulation, into

right carotid and right subclavian, to the upper border of the

thyroid cartilage, where it divides into the external and the in-

ternal carotid artery. On the left side the common carotid is

longer than this on the right, since it arises, as did the left sub-

clavian, from the arch of the aorta in the thorax_, and therefore
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its relations in this part will differ from those of the right side,

but after it has entered the neck the relations are the same on
both sides.* The direction of the artery is vertically upwards
and outwards in front of the bodies of the cervical vertebrae,

and by the side of the trachea and larynx ; it is more deeply

situated in the lower than in the upper part of its course ; and
by the dilatation of the air tube into the larynx, the arteries are

much more distant from the middle line, and therefore from
each other, opposite this body, than in the lower part of the

neck. The course of the artery is marked by a line drawn fi-om

midway between the angle of the jaw and ear to the sterno-

clavicular articulation, or the anterior border of the sterno-

mastoid muscle is generally taken as the guide to the vessel in

surgical operations. The artery is confined in a sheath of cer-

vical fascia with the internal jugular vein and pneumo-gastric

nerve, to which the surrounding parts have the following re-

lations : — in front, the sheath is covered by the integument
and superficial fascia, the platysma and deep fascia, the sternal

origin of the stei'no-mastoid muscle, the anterior jugular vein,

the sterno-hyoid, sterno-thyroid, and omo-hyoid muscles, which
cover the artery as high as to the cricoid cartilage ; but above
this, to its termination, the artery is covered only by the cuta-

neous structures and fasciae, with the superficial nerves and
veins. In close contact with the front of the sheath is the small

descendens noni nerve which crosses the sheath from the outer

to the inner side ; but it is sometimes contained in the sheath ;

and crossing the sheath, near the lower part of the artery, is

the small middle thyroid vein which opens into the jugular. On
the inner side are placed the cesophagus, trachea, and larynx,

with the recurrent nerve and thyroid body, and this last partly

overhangs the artery, particularly when it is enlarged. To the

outer side are the transverse processes of the cervical vertebras,

the anterior tubercle on the fifth being named the carotid

tubercle, since it is the guide to the artery in operating. A
chain of conglobate glands lies along the outer part of the
sheath, beneath the sterno-mastoid muscle, and when they are

enlarged they press on the artery. Behind the sheath are the

longus colli muscle and bodies of the vertebrae, with the inferior

thyroid artery and recurrent nerve that run upwards and in-

wards to the middle line ; and behind the whole extent of the

sheath is the sympathetic nerve with its branches. The sheath

of the vessels consists of a process of fascia which contains the

artery to the inner side, the internal jugular vein to the outer,

and the pneumo-gastric nerve between the two, and rather be-

hind them. The proximity of the jugular vein to the artery is

not equally close in its whole extent, for at the lower part of

* The difference in the relations of the vessel of the left side will be found
with the description of the dissection of that part.
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the neck the vein inclines outwards and forwards, and leaves a
space between it and the artery^ in which is found the vagus
nerve ; on the left side the vein is much nearer the artery, but
in front of it. The pneumo-gastric nerve is concealed by the

artery and vein to near the lower part of the neck, but it then
diverges slightly from the artery, and lies midway between the

vein and the carotid ; it is much nearer to the artery of the

left side in the lower part of the neck.
Cervical fhe cei'vical plexus is formed by the anterior branches of

the four first cervical nerves, which unite with each other after

they are joined by filaments of the sympathetic. The appear-

ance of this plexus differs much from that of the brachial, since

it resembles more a network than a bundle of large cords. The
general arrangement of the nerves is, that each divides on the

scalenus muscle into an upper and a lower branch which unite

with similar branches from the other nerves, and that, from the

point of union, other branches are given oif to form other

arches, and in this manner to give rise to the cervical plexus,

which is situated opposite the four upper cervical vertebrae, on
the scalenus posticus and levator anguli scapulae, and beneath
the sterno-mastoid muscle. The third and fourth nerves seem
to enter more largely into the plexus than the other nerves;

and the anterior branches of the two upper cervical nerves that

enter into this plexus, are an exception in their course to the

anterior branches of the other spinal nerves, since they do not

escape from the canal by means of the intervertebral foramina,

but they turn forwards from the posterior part. The following is

the disposition of the nerves that enter into this plexus :— the

anterior branch of the first comes forwards, above the transvei'se

process of the atlas, from the ganglion placed on the posterior

arch of this vertebra, and it descends in front of the process to

join with an ascending branch of the second. The anterior

branch of the second comes, in like manner, from the ganglion

on the arch of the axis, and it appears in the interval between
the transverse processes of the two first cervical vertebrae, after

it has passed beneath the different muscles of the back. It now
divides into an ascending and a descending branch ; the ascend-

ing joins the descending nerve of the first so as to form a loop

in front of the transverse process of the atlas, which gives

branches to join with the sympathetic, and cranial nerves at the

base of the skull ; and the descending branch unites with the

third, and gives off other branches to assist in forming the

superficial cervical and great auricular nerves, and one long and
slender filament descends to the descendens noni nerve. The
third nerve leaves the spinal canal by the intervertebral fora-

men, it sends its anterior branch forwards round the vertebral

artery to appear between the inter- transversales muscles, and it

divides into an ascending and a descending portion; the ascend-
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ing gives ofF the small occipital nen'e, and joins with the great

auricular, and superficial cervical nerves, it sends some brandies

to the substance of the trapezius, and unites with the spinal

accessory as soon as this nerve has perforated the sterno-

mastoid. The descending portion of this nerve joins the fourth,

and gives another filament to the descendens noni nerve.

The anterior branch of the fourth nerve, with the same relative

anatomy as the third, gives off a small nerve — the phrenic —
over the anterior scalenus, and it then divides into branches
fi'om which the descending cutaneous clavicular, and acromial

branches are derived. A small branch goes from this nerve to

join the brachial plexus.

The branches are divided into superficial and deep ; the super- Bi-anch-

ficial consisting of ascending, descending, anterior, and pos-^*"

tei'ior branches, which were seen in the dissection of the pos-

terior triangle of the neck ; and the deep, now exposed, are

again divided into internal, which include the phrenic, and
branches to the descendens noni, eighth, ninth, and sympa-
thetic nerves ; and into external or muscular branches, with
which are some nerves to join the spinal accessory.

The phrenic nerve.) a branch, for the most part, of the fourth Deep

cervical nerve, receives sometimes a filament from the third
; phrenic*

it descends obliquely inwards on the anterior scalenus muscle,

and is joined by a branch from the fifth cervical or first nerve
of the brachial plexus. The nerve crosses from the outer to the

inner side of the scalenus, and at the insertion of this muscle
into the rib, it enters the thorax behind the subclavian vein '*,

and in front of the internal mammary artery. The final distri-

bution of the nerve is to the diaphragm, and it has been named
internal respiratory.

The nerve to join the descendens noni is formed by filaments Nerve

from the second and third cervical nerves, which pass inwards de'^eli-

beneath the sterno-mastoid, unite together, and join the de-'J|f"^

scendens noni in front of the sheath of the common carotid

artery. These small nerves are irregular in their distribution.

The deep internal branches from the loop of the atlas to the To the

eighth, ninth, and sympathetic nerves, and to the muscles in and

front of the spine, must be omitted till a future dissection. Nerves.
The branches to the spinal accessory nerve are numerous ; Deep

thus, as soon as this nerve has perforated the sterno-mastoid, it^j'^po™]

receives a large branch from the second or third cervical nerve, ^ior.

which increases its size, and it is not unusual for the spinal ac- Jpjnaf

cessory to be connected to the great auricular nerve by another Acces-

branch. In the trapezius muscle this nerve joins, as before
seen, with two or more nerves that pass backwards from the

* In the dissecting room of the College, this last season, my attention was
directed, by Professor Quain, to a subject in which the nerve passed in front
of the vein.
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third nerve to supply the trapezius ; and in tlie sterno-mastoid

muscle it joins with other branches from the plexus.

Muscu- The remaining branches of" the plexus are the muscular to

the scalenus posticus and rectus anticus major muscles, to the

levator anguli and sterno-mastoid muscles, and in this last they

join with the spinal accessory nerve.

Dissec- Continue with the anatomj^ of the external carotid artery and
its branches, and with the digastric and stylo-hyoid muscles

which are superficial to it : these are dissected with the an-

terior triangle and portio dura nerve, but any cellular membrane
that is present may be removed from them.

Digas- The digastric muscle, named from its division into two bellies

Muscle, which are united by an intervening tendon, is situated in the

upper part of the neck, and it forms an arch, convex down-
Origiii wards, below the lower jaw. The posterior belly arises from

\>asle- the digastric fissure or groove beneath tlie mastoid process, and
from the anterior border of the process ; the fibres descend ob-

liquely forwards, and form a roundish fleshy belly which ends

in a tendon that is partly concealed by the fibres of the stylo-

inser- hyoid musclc, and is inserted into the os hyoides, in front of

the stylo-hyoid muscle, by an expansion from the lower border

of the tendon ; the attachment to the os hyoides is sometimes

by a cartilaginous ring that is lined by a synovial membrane.
Origin The anterior belly arises from the depression in the lower jaw

Ante- on the side of the symphysis, the fibres constitute a fusiform
rior. bundle which is shorter and more vertical than the posterior,

inser- and cnds below in the tendon of insertion. The posterior

Reia-
belly is covered near its attachment to the cranium by the

tions. trachelo-mastoid, splenius, and sterno-mastoid muscles, and by
the parotid gland ; more anteriorly than this, it is almost sub-

cutaneous, it is covered by the platysma, and is crossed by
the external jugular vein and branches of the portio dura ; the

fibres of the stylo-hyoid surround the tendon of the muscle, and

it is partly concealed by the submaxillary gland. This portion

of the muscle crosses the carotid, facial, and lingual arteries,

the internal jugular vein, the pneumo-gastric, spinal accessory,

and hypoglossal nerves ; and the two latter are more super-

ficial below than above it. Parallel to the lower border are the

occipital artery, and hypoglossal nerve,— the arterj^ occupying the

outer half, and the nerve the inner. The anterior belly is very

superficial, and is covered only by the integuments and fasciae

;

it lies on the mylo-hyoid muscle, and bounds in front the sub-

maxillary gland. The line of the digastric is the lower boundary

of a space which extends upwards in front of the ear, and is

limited above by the jaw, and by the temporal bone as far back

as the mastoid process. This space is divided into two by the

stylo-maxillary ligament ; in the posterior part are found the

parotid gland and portio dura, the external carotid artery and

nor
Belly.
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external jugular vein, with the styloid process and its muscles,

and deeper than these the internal carotid artery, and internal

jugular vein, with their accompanying nerves ; in the anterior,

are the submaxillary gland and facial artery, the mylo-hyoid

muscle, and beneath its outer border the hyo-glossus muscle,

with the lingual artery and hypoglossal nerve on it.

The stylo-hyoid muscle, thin and slender, has the same posi- stylo.

tion as the posterior belly of the digastric that it surrounds,
jxuscig.

It arises from the outer side of the styloid process near it base ; origin,

the fleshy fibres are directed downwards and inwards, they are

almost always perforated by the digastric tendon, and are

inserted, by means of a tendon, into the body of the os hyoides inser-

near the middle line. The muscle has the same relations as the Re"a-'

posterior belly of the digastric, and between it and this muscle t^'ons^l;

is a small nerve from the portio dura, which enters the stylo-

hyoid about its middle. In many subjects this muscle is absent.

The portion of the hypoglossal nerve, now dissected, may be
examined in this stage, since the relations of this,— its superficial

part, will be destroyed before the anatomy of the whole nerve

can be referred to.

The hypoglossal or ninth nerve, that leaves the cranium by Ninth

the anterior condyloid foramen, is deep, at first, between the ^^^''^'

carotid artery and internal jugular vein, it is then superficial

across the neck, and it takes, finally, a deep position beneath
some of the small muscles between the jaw and os hyoides.

The superficial part of the nerve comes forwards between the

internal carotid artery and jugular vein^ at the lower border of
the digastric muscle, and it lies on the outer side of the occi-

pital artery and in front of the jugular vein ; it then winds round
the artery, and is directed upwards and forwards across both
carotid arteries, but beneath the veins joining the jugular, so as

to form an arch across the anterior triangle, a little below the

digastric muscle. At the cornu of the os hyoides the nerve

crosses the lingual artery, ascends behind the tendon of the

digastric, is placed above the lingual artery that it accompanies,

and it enters between the mylo-hyoid and hyo-glossus muscles
to reach the tongue. As the nerve crosses the neck, it gives Branch-

off the descendens noni, and the thyro-hyoid branches.

The descendens noni nerve arises near the occipital artery ; it Descen

is a small branch which is placed to the outer side of the sheath ^"^j

of the carotid artery near its commencement, but as it descends Nerve,

it passes in front of the sheath to its inner side, and about the
middle of the neck, or even lower, it is joined by the branch or

branches from the cervical plexus in an inverted arch that gives
off the different bi-anches to the muscles ; this union is not by a
single filament, but by two or more cross branches between the
nerves. Thisnerve is sometimes placed in the sheath of the carotid

artery; and it is not very rare to see it arise altogether from
N 2
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the pneumo-gastric, or from this nerve and the ninth. The
branches to the muscles from this nerve, and from the plexus

between it and the branches of the cervical nerves, are, internal,

to the anterior belly of the omo-hyoid, to the sterno-hyoid and
sterno-thyroid muscles ; external, to the posterior belly of the

omo-hyoid ; and descending in front of the vessels, one of these

is called a cardiac branch by Arnold, and lie describes it as

joining the cardiac nerves in the thorax.
Thyro. The thyro-Jiyoid branch is given off near the cornu of the os

branch. Iiyoides, and descends inwards to the thyro-hyoid muscle, to

which it is distributed.

Exter- The external ca.rotid artery, one of the branches of the bifur-

carotid cation of the common carotid, opposite the upper border of the
Artery, thyj-oid cartilage, is destined to supply the face, neck, and

outer parts of the head. It ascends to the interval between the

ramus of the jaw and the ear, and, opposite the junction of the

upper third of the ramus of the jaw with the lower two thirds,

it divides into internal maxillary and temporal arteries. The
artery lies, soon after its origin, on the inner side of the internal

carotid artery, but as it ascends, it is more superficial, and is

placed over the internal carotid ; the direction of the vessel is

not straight, for it first ascends obliquely inwards towards the

angle of the jaw, and it next bends backwards to the inter-

val between the jaw and ear ; but a line extended from the

front of the meatus of the ear to the cricoid cartilage would
mark out sufficiently the course of the artery. The position of

the digastric muscle across the artery, in the direction of a line

extended from the mastoid process to the os hyoides, seems
naturally to divide this vessel into two portions very different in

their relations, and depth from the surface ; the part below the

muscle is superficial, and easily reached from the surface, but the

portion above is deep in the substance of the parotid gland,

in the interval between the ear and jaw. The carotid arteiy

is covered by the integument, superficial and deep fasciae, by
the platysma, by some cutaneous nerves, and by the veins cross-

ing it to join the jugular, and in the line before mentioned it is

crossed by the digastric and stylo-hyold muscles, and by the

hypoglossal nerve ; it enters the parotid gland above these

muscles, and is crossed by the portio dura, and by the veins

that form the external jugular. To the inner side is the os

hyoides, with the muscles passing from this bone to the jaw,

and above the angle of the jaw it lies against the stylo-maxillary

ligament that separates it from the internal pterygoid muscle ; to

the outer side, below the digastric, are the internal carotid artery

and the jugular vein, and above it, the artery enters the parotid.

The artery lies on the inferior and middle constrictors of the

pharynx, on the superior laryngeal nerve that crosses behind it

to the larynx ; above the angle of the jaw it crosses the styloid
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process, and stylo-glossus and pharyngeus muscles, with the

glosso-pharyngeal nerve, which lie between it and the internal

carotid artery, and it next enters the substance of the gland

with the external jugular vein. This artery is not accompanied

by any vein, since the internal jugular serves as the vein for the

external and the internal parts of the head, and receives, for

the most part, the veins that correspond to the branches of the

external carotid.

The branches of this artery are very numerous, and to facili- Branch-

tate the learning them, they have been classed into those that ^''*

pass forwards to the middle line, the superior thyroid, lingual,

facial, and internal maxillary ; those that are directed back-

wards, the muscular to the sterno-mastoid, the occipital, and the

posterior aural ; and those upwards, the ascending pharyngeal

and temporal, the latter giving off the transverse facial. Some
of these branches are comparatively superficial, and may be
examined without more dissection ; but others, as the ascending

phaiyngeal, lingual, and internal maxillary, require complicated

dissections to expose them, and they will be taken with the

anatomy of the regions in which they are found. Few arteries

of the body present greater varieties than the branches of the

external carotid.

The superior thyroid artery, the first of the anterior series, is Superior

small in size, and passes forwards to the cornu of the os hyoides
; ^rteryf

it then turns downwards internal to the common carotid, and
descends obliquely inwards beneath the omo-hyoid, sterno-hyoid,

and thyroid muscles, and it ends by being distributed to the

thyroid body. This artery is superficial and gives off branches

to the larynx and thyroid body. The first branch, the hyoid, is Hyoid

very small, and often absent, it arises near the cornu of the os '''^3"<=^'

hyoides, runs inwards below it, on the thyro-hyoid membrane,
and it anastomoses with the one of the opposite side, and sup-

plies the membrane. The next branch, the laryngeal, varies in Laryn-

its origin and course ; it may be given off either where the
f^aJj^],

artery makes its turn opposite the cornu of the os hyoides^ to

run forwards on the thyro-hyoid membrane, which it perforates

to enter the lai-ynx ; or it may arise lower down, to pass through

an aperture in the thyroid cartilage. It is accompanied by the

superior laryngeal nerve,— a branch of the pneumo-gastric, which

is distributed with the artery to the interior of the larynx. The
sterno-mastoid branch is a small muscular artery which arises a stemo-

little below the preceding ; it descends on the sheath of the ^nch^
carotid, and ends in the sterno-mastoid muscle. The thyroid ihyroM

branch, the continuation of the artery, descends beneath the ^'^anch.

sterno-thyroid muscle with the external laryngeal nerve, and

at the side of the thyroid body, it divides into many branches
;

one descends along the outer border of the gland, to anastoinose

with an ascending branch from the inferior thja-oid, another
N 3 •
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' passes inwards to join the artery of the opposite side ; and
others spread out over the surface of the gland to supply it. A
small artery from one of the branches runs transversely inwards

over the crico-thyroid membrane, to join with the one of the

opposite side, and to supply the muscles of the larynx.

Thyroid The vein with this artery has the same name ; it commences
in the larynx and thyroid body, and opens either into the

. internal jugular, or into the united trunk of the lingual and
facial veins.

Facial The facial arterii arises from the front of the carotid, above

the lingualj which is seen to pass transversely inwards, though
these two branches are frequently united in one trunk at their

origin. The course of the artery is upwards and inwards, be-

neath the digastric and stylo- hyoid muscles, to the submaxillary

gland, in the substance of which it makes a remarkable sigmoid

turn to reach the jaw and face; in this latter part it continues

obliquely upwards to the angle of the eye : this has been dis-

sected with the face. The cervical portion of the artery, the

shortest, gives off some branches to the pharynx and the parts

Inferior beneath the iaw ; the first branch is the inferior palatine, which

branch, ascends beneath the jaw, between the stylo-glossus and stylo-

pharyngeus muscles, to reach the pharynx ; it here divides into

many branches which are distributed to the muscles and mucous
membrane of this tube, and some go to the amygdala and soft

palate, in which they anastomose with the superior palatine and
tonsillitic arteries : this branch frequently arises from the as-

Tonsii- cending pharyngeal. The tonsillaris branch, smaller than the

branch, preceding, from which it sometimes arises, takes the same direc-

tion as the inferior palatine, but it isnearer the jaw, and between
the stylo-glossus and internal pterygoid muscles ; it perforates

the superior constrictor opposite the tonsil, and distributes

branches to this body to anastomose with the branches from the

ascending pharyngeal and internal maxillary arteries. These two
small branches supply the styloid and internal pterygoid muscles.

Gian- The glandular branches arise from the facial in the substance of

branch- the gland, and they are distributed to it. The submental artery/,
** the largest branch from the facial below the jaw, arises as this

nienta.1 vessel is about to turn over the side of the jaw ; it passes for-
i"'a"c''- wards on the mylo-hyoid muscle, and near the inferior maxilla,

as far as to the anterior belly of the digastric, where it ends by
dividing into branches ; some of these turn over the jaw, supply

the muscles of the chin, and anastomose with the mental ; others

supply the mylo-hyoid muscle and parts below the chin, and
anastomose with the mylo-hyoid branch of the inferior dental

;

and one or two of them perforate the mylo-hyoid muscle, to

anastomose with the sublingual. The mylo-hyoid branch of the

inferior maxillary nerve lies on this muscle with the artery, to-

gether with a chain of lymphatic glands.
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Thefacial vei?i opens either into the external jugular or it joins Facial

in a common trunk with the lingual, to open into the internal
^'^"^'

jugular.

The remaining anterior branches, or the lingual and internal

maxillary, are not dissected in this stage.

The 7nuscular branch is very uncertain in its origin, and it Poste-i

may arise either as a distinct trunk from the carotid, or with
[.'"a'iich-

one of its branches. When it is a branch of the carotid, it is <=5-

near the superior thyroid, and turns downwards beneath the larl^''""

sterno-mastoid to supply it. Some small branches fi-om it

supply the chain of glands.

i;j The occipital artery is of considerable size, and has com- Occipital

plicated relations. It arises from the posterior part of the "^
^^^'

carotid, opposite the facial, and at the lower border of the

digastric muscle ; it ascends obliquely backwards parallel to

the muscle, but below it in the neck, to pass above the trans-

verse process of the atlas, and beneath the digastric muscle, to

the inner surface of the mastoid process of the temporal bone;
it now turns horizontally backwards along the occipital bone,

and then upwards to become cutaneous ; the remaining portions

of the artery have been dissected with the head and back.

The cervical portion is crossed by the hypoglossal nerve, by
the digastric muscle, and part of the parotid gland, and it crosses

the internal carotid and jugular vein, and the spinal accessory

and hypoglossal nerves. The only branch from the artery in

the front of the neck, is one of the meningeal branches to the Menin-

dura mater in the middle fossa of the base of the skull; it^ranch.

ascends on the internal jugular vein to the foramen lacerum,

through which it enters into the skull.

The occipital vein accompanies the artery in the neck, and Occipital

opens into the internal jugular vein ; it receives a large vein ®'"*

from the lateral sinus by the mastoid foramen.

The posterior auris artery, m.uch smaller than the occipital, Poste-

arises from the posterior part of the external carotid, above the Aural

digastric muscle, it ascends in the same direction as the occi- ^'^'^'^y*

pital to the interval between the ear and mastoid process, and
it divides, in this spot, into an auricular and a mastoid branch.

In the neck the artery crosses the styloid process and its

muscles, and it is crossed by the portio dura which is superficial

to it, and by the spinal accessory behind it; it is covered also

by the parotid gland. A small branch — the stylo-mastoid— styio-

ascends from this artery to enter the stvlo-raastoid foramen, it "^s'°['i

,

•1 1 -T 1 1 n*^, -111 •! branch. '

anastomoses with the vidian branch of the middle meningeal
artery, and supplies branches also to the tympanum. The
onastoid division of the artery is distributed to the back of the

Jiead, whilst the auricular supplies the ear.

The vein with the artery is joined by the stylo-mastoid branchy vein.

N 4



IS^- DISSECTION OF THE NECK.

it enters the parotid, and opens into the trunk formed by the

temporal and internal maxillary veins.

Ascend- The temporal artery, a branch of the external carotid near

b"anch- the Condyle of the jaw, is one of the two arteries into which
^^- the carotid divides ; its direction is that of the trunk, and it

rair^°' appears to be the continuation of the artery. It ascends through

the parotid, in the interval between the ear and articulation of

the jaw, over the posterior root of the zygoma, and, about two

inches above this process of bone, and on the temporal fascia,

the artery divides into an anterior and a posterior temporal

branch, which were dissected with the external parts of the
Trans- head. Opposite the condyle of the law the transversalis faciei

Taciei; artery quits the temporal to run inwards over the masseter; and
branch, -j. gj-^jg jjy supplying the muscles of the face and anastomosing
Parotid with the facial artery. Some parotid branches are given to the

es.
' parotid, and some to the articulation of the lower jaw ; some of

the parotid branches, larger than the rest, arise separately from
the carotid, and extend forwards to the face, beyond the

border of the gland. As soon as the temporal has crossed the
Middle zygoma, it gives off the middle temporal artery, that perforates

rai the temporal aponeurosis, enters the muscle, and anastomoses
branch,

^jj.]-, ^|-,g Jeep temporal from the internal maxillary. A small

artery from the temporal is sometimes found between the layers

of the temporal aponeurosis, and near the orbicularis muscle
it perforates the aponeurosis to supply the muscle.

Tempo- The temporal vein commences on the side of the head, it
rai Vein,

j-^-jg vvith the artery, and is joined by the middle temporal
vein from beneath the fascia ; it then descends, superficial to

the artery, into the substance of the parotid gland, and joins, on
the artery, with the internal maxillary and posterior aural veins,

to form the external jugular vein.

The temporal artery is the only branch of the ascending set

that can be examined, since the ascending pharyngeal is deep,

and in relation with the internal carotid.

Dissec- The pterygo-maxillary region*, with the internal maxillary
tion. artery, and the three divisions of the fifth nerve, follow next in

the dissection. Reflect backwards the portio dura and branches
of arteries that cover the masseter muscle, and take away any
cellular membrane which conceals the muscle, in order that this

may be fully exposed. If any cotton wool remains in the

mouth, remove it.

Masseter The masseter onuscle is situated on the side of the face, and

Or^"hi^"
conceals the ramus of the lower jaw. It arises from the lower
border and external surface of the zygomatic arch by aponeu-
rotic fibres, and from the inner surface by fleshy ; the cutaneous

* The description of the right side is not to be taken as a guide in the
dissection of the left farther than this point; and the dissector will refer, now,
altogether, to the description of the left ^ide.
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surface of the origin is marked also on the anterior border by
an aponeurosis, which projects into the muscle and divides it

into two portions. The fibres of the muscle take different

directions from their points of origin ; those from the two
anterior thirds of the arch pass downwards and backwards to

be inserted into the angle and ramus of the jaw, and they form inser-

the largest and most superficial portion of the muscle ; those
'^""'

from the posterior third of the arch, shorter than the anterior,

are directed downwards and forwards, beneath the superficial,

to be attached to the outer surface of the ramus of the jaw,

above the other fibres ; whilst the deepest fleshy fibres from
the posterior surface of the arch, not so strong as the others,

go almost horizontally inwards to be inserted into the outer

surface of the coronoid process : these last can be seen only
when the arch is raised. The upper part of the muscle is Keia-

covered by the orbicularis and zygomatic muscles, and the*'°'"'

parotid gland extends forwards on it, particularly the part

called socia parotidis ; it is crossed a little above its middle by
Steno's duct, by branches of the portio dura nerve, and by the

transverse facial artery ; the lower part of the muscle is subcu-

taneous. The anterior border is in relation with the facial

artery and vein, with the buccinator muscle over which it pro-

jects, but the buccal nerve and artery appear between the two.

Much fat resembling that of the orbit is situated beneath the

upper part of the muscle. The posterior border is parallel to

the ramus of the jaw, and is in contact with the parotid. The
muscle lies on the ramus of the jaw and coronoid process,

and conceals the masseteric branch of the fifth nerve and the

artery of the same name, which escape by the sigmoid notch to

enter the muscle; it conceals also part of the temporal and
buccinator muscles.

Raise the zygoma by means of two cuts, with the saw, at its Dissec-

extremities ; the anterior being inclined downwards and for-
'^°"'

wards, so as to divide the lower border of the arch close to the
superior maxillary bone ; and the posterior close in front of the

tubercle on the lower border anterior to the articulation of the
lower jaw ; divide the fascia above it, if it is not done. In
raising the arch, the origin of the masseter from its posterior

surface, and the insertion of the same into the outer surface of

the coronoid process, will be evident. Detach the masseter
from the ramus of the jaw to a little below its middle, and fol-

low the masseteric nerve and artery into the muscular fibres.

Remove the cellular membrane and fascia from the surface of

the temporal muscle, which may be examined at its insertion.

The upper attachment of the temporal muscle was before inser-

seen to occupy the temporal fossa, to arise from it as high as th'e'rem-

the semicircular line bounding it above, and from the outer sur- roi'ai

.
^

. Muscle
face of the great wing of the sphenoid, as low as to the crest
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which separates the temporal from the zygomatic fossa. From
this origin the fleshy fibres converge to a tendon which is placed

in the centre of the muscle ; it is thin and wide above, and
receives muscular fibres on both surfaces, but it is thick below
and free from muscular fibres, and is inserted into the inner

surface of the coronoid process, from the apex to near the last

molar tooth ; this is better seen when the coronoid process is

Reia- sawn off. Behind the posterior border of the tendon, between
it and the jaw, is the masseteric branch of the nerve and the

artery, and in front of the tendon the buccal nerve and artery,

which frequently perforate the deep fibres of the tendon of the

temporal muscle, and should therefore be carefully avoided in

cutting through the coronoid process in the next dissection.

Bissec- Saw off the coronoid process by a cut directed downwards
and forwards, from the centre of the sigmoid notch to as near

the last molar tooth as is convenient, so as to include, if possi-

ble, the whole of the insertion of the temporal muscle, liaise

up the coronoid process with the temporal muscle attached ; the

internal maxillary artery is observed beneath it, and the fibres

of the temporal muscle, which arise low down, may be seen

coming forwards to the deep surface of the tendon : the fibres

placed close below these, but directed from within outwards,

belong to the external pterygoid muscle. Detach with care

part of the temporal muscle from the bone, and the deep tem-
poral arteries and nerves, in the front and posterior part of the

fossa, will be found in the fibres of the muscle. The buccal

branch of the fifth nerve perforates the external pterygoid muscle.

The branch of the same nerve to the masseter muscle is placed

between the pterygoid muscle and the bone, and in passing to

the masseter runs behind the tendon of the temporal muscle

:

branches of arteries from the internal maxillary accompany these

nerves. On the upper jaw is the superior dental nerve and
ai:tery, and between the jaws is situated the pterygo-iTiaxillary

ligament, to which the buccinator is attached before, and the

superior constrictor behind. Continue the dissection by re-

moving a part of the ramus deprived of its coronoid process,

and to do this, make one incision across it near to the condyle,

and another through a small tubercle about half an inch below
this, on the outer surface of the ramus, which will leave un-

touched the dental nerve and artery in contact with its inner

surface. If the dissector is unable to recognise this elevation,

pass the handle of a scalpel beneath the ramus, and, carrying it

down as far as the enti'ance of the nerve and artery into their

canal, saw the bone on it : the masseteric branch of nerve and
artery are liable to be divided in doing this, and ifthey cannot be
avoided, cut them across and turn them upwards. Take away the

loose portion of bone, free the part from cellular membrane, but

do not remove the thin membrane of the internal lateral liga-
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meiit which is beneath the jaw ; the pterygoid muscles in this

region, and the nerves that come from beneath the upper, can
be now observed. The two deep muscles, the pterygoid, in this

region, are named internal and external, from their attachments
to the internal and external pterygoid plates of the sphenoid

bone, and not from their relative position to the surface. The
external pterygoid, placed higher than the internal, is directed

horizontally outwards, and is attached to the condyle of the

lower jaw, but the internal is parallel in direction to the mas-
seter, and extends from beneath the external to the angle of

the jaw. The large dental and gustatory nerves, the latter

more internal, escape from beneath the border of the external

pterygoid. The internal maxillary artery is situated between
the jaw and internal pterygoid, separated from the muscle by
the internal lateral ligament of the jaw, it then runs over the

external pterygoid, or between it and the temporal muscle ; but,

occasionally, the internal maxillary artery lies beneath, instead

of above the external pterygoid.

The internal pterygoid muscle is placed beneath the ramus of internal

the jaw, to which it is nearly parallel, and it has almost the samCgofa^" ^

relaiion to this bone on the inside, as the masseter has on the Muscle,

outside. Its fibres are longer than those of the external ptery-

goid muscle. It arises from the whole pter^'goid fossa, but origin,

chiefly from the lower part of the inner surface of the ex-
ternal pterygoid plate ; the fibres descend obliquely outwards,
and are inserted into the 'angle of the jaw. The muscle is i.nser-

placed behind the ramus of the jaw, but separated from it by ^^{^_

the internal lateral ligament, by the dental nerve and internal tions-

maxillary artery; the gustatory nerve crosses the front of the

muscle. It lies against the superior constrictor of the pharynx
and the tensor palati muscle, and it corresponds to the tonsil

:

the insertion of the muscle is in relation with the submaxillary
gland. The deep portion of the parotid projects behind the
ramus of the jaw, so as to touch the upper border of this

muscle.

The external pterygoid muscle extends outwards and back-Exter-
wards, from the zygomatic fossa, to the condyle of the lower p^'

jaw. Its origin is from the outer surface of the external ptery-soid

gold plate, from the wing of the sphenoid, below the crest on or'gL.
this bone, and slightly from the tuberosity of the palate bone,
and by a pointed process also from the upper margin of the

spheno-maxillary fissure ; the fibres are directed almost hori-

zontally outwards and backwards— the upper and anterior forming
a small bundle separated from the rest by cellular membrane—
to end in a thick roundish muscle, which is inserted into the inser-

condyle of the lower jaw, and into the inter-articular cartilage. *'°"-

It is covered externally by the temporal muscle, from which it is uons^

separated by the internal maxillary artery, when this passes over
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the muscle, and near its origin the buccal nerve perforates the

muscular fibres. The upper border is in contact with the tem-
poral nerves and arteries ; the lower with the dental and gusta-

tory nerves, the internal lateral ligament, and the middle menin-
geal branch of the internal maxillary artery. Behind the

muscle are, the internal pterygoid, the fifth nerve which divides

into its branches, the middle meningeal artery, and a plexus of

veins, with the internal lateral ligament of the articulation of

the lower jaw ; but to see these parts the muscle must be turned

forwards, and therefore before disarticulating the condyle, dis-

sect the articulation of the lower jaw.

Articu- In the articulation of the lower jaw with the temporal bone,

o^fth" which is a hinge joint, the convex condjde of the jaw is received
Lower jnto the anterior concavity of the glenoid fossa of the tem-

poral bone. It is chiefly by the strong muscles attached to the

lower jaw, that the surfaces of the bones are retained in con-

tact, since the strength of the ligaments is very inconsiderable.

The articular surfaces of the bones are covered with cartilage,

and the ligaments that unite them together, are internal and
external lateral, with an inter-articular cartilage.

Exter- The external lateral is the small ligament situated on the

terai Li- outcr side of the articulation ; it is attached^ above, to the
gament. tubercle at the point of divergence of the two roots of the

zygoma, and it descends on the outer surface of the jaw, to be
fixed, below, to the outer side of the neck of the inferior

maxillary bone. This ligament consists of short thin fibres,

wider above than below ; its external surface is covered by the

parotid, and its internal is in contact with the synovial mem-
branes^ and inter-articular cartilage of the articulation.

Internal The internal lateral ligameyit is a long, thin, membranous
L^ga-^ process, not closely united to the articulation, nor serving, very

materially, as a retaining part. It is attached, above, to the

spinous process of the sphenoid, and to the contiguous portion

of the temporal bone, but this part is concealed by the ex-

ternal pterygoid, it descends behind this muscle, and in front of

the internal pterygoid, to be inserted into the inner and fore

part of the orifice of the inferior dental canal of the lower jaw.

By the outer or superficial surface it is in relation with the

external pterygoid and the articulation, and with the dental

vessels and internal maxillary artery, which it separates from
the internal pterygoid. It lies on the internal pterygoid muscle.

Besides these ligaments, there are some irregularly scattered

fibres which surround the articulation, and serve the part of a

capsular ligament.
Dissec- Remove the external lateral ligament, as well as the scattered

fibres surrounding the articulation, so as to open the joint ; and
an inter-articular cartilage, with a synovial membrane above and
below it, will be exposed.

ment.

tioh.
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The inter-articular cartilage is a moveable plate of fibro-inter-

cartilage between the articular surfaces, and it receives their c^artj^'^'

shape; thus it is elongated transversely, is concave below, towage,

receive the convexity of the condyle of the jaw, and convex
above, to fit into the concavity of the glenoid fossa ; the margins

are thicker than the centre, in which spot an aperture some-

times exists. On the outside it is connected to the external

lateral ligament ; in front, to the external pterygoid ; and, on
the inner side, to the fibres of the investing capsule.

The synovial membranes in this articulation are two ; the Synovial

one above the cartilage lines its upper surface, and the articular Cranes,

cavity of the temporal bone ; and the one below the inter-arti-

cular cartilage covers the under surface of this process and the

convexity of the condyle, and from the condyle it extends on
the bone beneath, particularly behind.

Another structure, described as a ligament to this articulation,

is the stylo-maxillary ligament, or process of the cervical fascia, styio-

which is extended from the styloid process to the lower part of ™ry
'

'

the ramus of the jaw, between the attachments of the masseter ^'sa-

and internal pterygoid muscles. It separates the parotid and
submaxillary glands from each other, and gives attachment to

the stylo-glossus muscle.

Disarticulate the condyle of the jaw, with the external ptery- Dissec-

goid muscle attached to it ; and by the careful removal of some
*''°"'

cellular membrane, the internal lateral ligament, the fifth nerve
and its branches, the middle meningeal artery, the chorda tym-
pani nerve, and the internal maxillary artery, when this runs
beneath the external pterygoid, will be seen to be covered by
this muscle. The chorda tympani is a very small nerve that

descends obliquely forwards, to the gustatory branch of the

fifth. By replacing and removing, alternately, the condyle, the

relative anatomy is retained, and the dissector is enabled to

follow the parts beneath, better than if the muscle were divided.

The internal maxillary artery, one of the terminal branches internal

into which the external carotid divides at the junction of the ^Y"^'
upper third of the ramus of the jaw with the two lower thirds, Artery,

passes directly inwards beneath the jaw, between its ramus and
the lateral ligament, and it crosses the dental nerve and internal

pterygoid muscle ; the artery now winds over the external

pterygoid, placed between it and the temporal, and, ascending
to the spheno-maxillary fossa, enters it by passing between the
two processes of origin of the external pterygoid muscle. In
the fossa the artery divides into its terminal branches ; but,

as the dissection of these requires a vertical section of the
head, the examination of them will remain till a view of Meckel's
ganglion can be obtained: not unfrequently the artery passes
beneath the external pterygoid instead of over it, to enter the

spheno-maxillary fossa. When this variety exists, the relations
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of it beneath the muscle will be different, and the muscle must
be turned forwards to see it.

Branch- The branches of the internal maxillary are classed into those

which leave the artery between the internal lateral ligament
and the jaw, those from this point till it enters the fossa, and
the terminal in the fossa.

Internal The i?iferior dental, one of the first of the arteries from the

Kamus. trunk, descends from the lower part of the artery between the

Inferior internal lateral ligament and the jaw, enters the inferior

Artery, dental foramen along with the nerve of the same name, and
continues with it beneath the teeth, supplying them with
branches as far as to the mental foramen, where it divides into

Incisor two branches, the mental and incisor; the incisor continues in
branch,

^.j-^^ canal beneath the incisor teeth, supplying them with
arteries, and it joins with the one from the opposite side ; the

Mental other, the mental, escapes by the mental foramen, along with

the branch of the nerve, to ramifj' in the structures over the

lower jaw, and to anastomose with the coronary and inferior

hyoid"
Ifibial arteries. A small branch— the mylo-hyoid— is given from

branch, the artery as it enters the foramen, it descends with the nerve
of the same name in a groove on the under surface of the jaw,

to the mylo-hyoid muscle, and it anastomoses with the sub-

mental artery of the facial.

Menllf- The middle meningeal artery is of considerable size, and
£eai arises from the upper part of the artery between the liga-

ment and the jaw, it ascends beneath the external pterygoid,

and crosses to the posterior border of the internal lateral li-

gament to enter the skull by the foramen spinosum of the

sphenoid bone. In the base of the skull it divides into two
branches which run between the dura mater and the bone ; one
grooves the inferior angle of the parietal, the other runs on the

temporal bone and finally ascends on the parietal ; the branches
of both extend to the vertex of the head, and supply the bone
and the dura mater. Before the artery enters the foramen

Tym- spinosum, it gives a small artery, the tympanic, which enters the

branch. skuU through the Glasserian fissure, and anastomoses in the

tympanum, with branches from the stylo-mastoid artery, and
from the vidian in the hiatus Fallopii. Another small branch, is

Small the small meningeal, which enters through the foramen ovale

geai"'"' with the fifth nerve, and is distributed to the dura mater in the
branch,

j-niddle fossa of the skull.

Between In the part of the artery between the muscles the branches

Muscles, are nearly all muscular ; and their names of masseteric, tem-
poral, buccal, and pterygoid, are derived from the four muscles
they supply.

Masse. The masseteric is a branch which leaves the artery whilst it is

Artery, covered by the temporal muscle ; it passes outwards behind the

tendon of this muscle and with the branch of nerve of the same
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name ; it next runs through the sigmoid notch of the lower jaw
into the substance of the masseter muscle, in which it ramifies,

and it anastomoses with the other branches that the muscle
receives from the carotid-

The deep temporal arteries, seen by following them into the Deep

fibres of the temporal muscle, are generally two in number, one ra^*A'r-'

in the anterior, and the other in the posterior part of the fossa. **"^'®*-

They turn up into the fossa beneath the temporal muscle, and
they ramify in it, anastomosing with branches from the superfi-

cial temporal artery. The anterior joins, through the malar bone,

with branches of the lachrymal, and through the great wing of

the sphenoid, with branches of the middle meningeal artery.

When the internal maxillary artery lies beneath the external

pterygoid, the posterior branch of the deep temporal turns over

the pterjrgoid muscle to reach the temporal fossa, and it gives

off the masseteric branch, but the anterior is altogether beneath
this muscle.

The buccal branch is long and small, and quits the artery near Buccal

the upper jaw, it descends obliquely forwards beneath the tem- Artery.

poral muscle and coronoid process with the nerve, it is dis-

tributed to the buccinator muscle and parts of the face, and
anastomoses with the other facial arteries. When the internal

maxillary is beneath the pterygoid, this branch perforates this

muscle.

Numerous small arteries are supplied to the pterygoid mus- Ptery-

cles, and they have received the name o^ pterygoid ; they come feri^^'^'

either from the trunk, or from some of the branches.

The superior dental artery arises near the tuberosity of the Superior

superior maxillary bone, whilst the internal maxillary is covered Arteryi

by the temporal muscle ; it is a very tortuous branch, it de-

scends on the outer surface of the superior maxillary bone,

accompanied by branches of nerves from the superior maxillary

nerve, and it divides into many branches which enter the
foramina in the bone, and supply the molar and bicuspid teeth

with blood; some branches from it descend outside the bone to

the gums.
The infra-orbital branch is, in direction, the continuation of infra-

the internal maxillary, it enters the infra-orbital canal, with the ^Sery.
superior maxillary division of the fifth nerve, and it passes to

the face to supply it, and to anastomose with the facial. This
artery is dissected with the nerve.

The internal maxillary vein receives the veins that correspond internal

to the branches of the artery in the two first portions of its course, ^]^^^^'

except the superior dental and infra-orbital veins which join Vein,

with the veins in the spheno-maxillary fossa, and open into the

facial, by means of the alveolar vein which appears in the face

from beneath the malar bone: two veins accompany the middle lar!

meningeal artery, and they open into the trnnk of the internal
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maxillary vein. The different veins of this part form the ptery-

goid plexus, which is situated, in part, between the pterygoid,

and in part between the temporal and pterygoid muscles, it

communicates with the superficial temporal veins, and with the

veins on the exterior of the skull by the deep temporal veins
;

and with the facial by the alveolar vein. Small branches of

veins from it communicate also through the apertures in the

base of the skull, with the sinuses in the interior. The internal

maxillary vein passes backwards with the artery, and unites

with the superficial temporal in the parotid gland ; the common
trunk formed by their union receives, in the parotid, the ante-

rior and posterior auricular veins, with the transverse fecial and
some parotid veins, and it is then named the external jugular

vein.
Inferior The inferior maxillary nerve, the largest of the three divisions

lar^y'^ ' of the Gasscrian ganglion, leaves the skull through the foramen
Nerve. Qyrj]g of the sphcnoid bone. In the skull this nerve consists of

two portions ; a large one from the ganglion, and a small part

which is unconnected to the ganglion, and joins with the other

portion of the nerve, only after it has passed through the

foramen. When the trunk of the inferior maxillary nerve has

passed from the skull, and lies in the zygomatic fossa beneath

the external pterygoid muscle, it divides into an anterior smaller

portion for the supply, chiefly, of the muscles of the jaw, to

which the small white band or motor portion of the nerve,

found beneath the ganglion in the skull, can be traced; and
into a posterior, which, after a short course, divides into three

great branches, the inferior dental, gustatory, and auricular or

superficial temporal. By turning forwards the external ptery-

goid, the nerve is seen to lie on the small muscles of the palate,

and on the Eustachian tube above the upper border of the

internal pterygoid ; and to be covered by the external pterygoid,

beneath which it divides into branches. From the dissection

Branch- already made, the distribution of the muscular branches, to be

first examined, can be readily followed ; they correspond to the

arteries of the same name, and they are deep temporal, masse-

teric, buccal, and pterygoid branches. The internal maxillary

artery may be removed if it obstructs the sight of these nerves.
Deep The deep temporal nerves are two branches of vmequal size,

rai™^°" which may arise as separate nerves from the third division of
Nerves. ^^ ^<(\\\, nerve ; or the anterior, which is the larger, may come

alone from the trunk of the nerve, and the posterior from the

masseteric or the buccal branch. The nerves pass outwards

between the bone and the external pterygoid muscle, cross the

crest of bone that limits, above, the origin of the pterygoid

muscle, and they ascend in the temporal fossa beneath the
Ante- temporal muscle. The anterior nerve frequently communicates

with the buccal branch above the external pterygoid muscle,
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and divides in the temporal muscle into two branches^, whose
divisions spread out in its substance to supply it; and the an-

terior of its two divisions joins, near the orbit, witli the branch

that enters the temporal fossa from the union of the lachrymal

with the orbital branch of the superior maxillary nerve. The
posterior nerve, sometimes very small, is very irregular in its Po^te-

origin, and is distributed to the posterior part of the temporal
"°'^'

fossa : it is frequently absent.

The masseteric nerve is a large branch that leaves the inferior Masse-

maxillary nerve, as soon as this has passed into the zygomatic Nclve.

fossa. It runs upwards and backwards between the bone and
the external pterygoid muscle, so as to appear at its upper

border ; the nerve is next directed outwards over the upper

surface of this muscle, and passes through the sigmoid notch,

or between the articulation of the jaw and the posterior border

of the temporal muscle, to enter the under surface of the mas-

seter with the branch of the artery to it. In the masseter

the nerve is continued obliquely downwards and forwards, and
can be followed to the lower part of the anterior border; it

distributes Its branches to this muscle as it perforates between
the muscular fibres. When the nerve appears above the upper

border of the pterygoid it gives a small branch to the temporal

fossa, and, near the articulation of the jaw, supplies one or two
filaments to this joint. One of the deep temporal nerves occa-

sionally arises from it near its commencement.
The buccal branch arises, by one or two roots, from the in-TSuccai

ferior maxillary nerve whilst it is covered by the external
^"^'^'

pterygoid muscle ; it is longer than the other branches, passes

•obliquely downwards and inwards, and perforates the fibres of

the external pterygoid ; the nerve still continues its direction

beneath the coronoid process and the temporal muscle, or fre-

quently through the lower fibres of this muscle, to reach the buc-
cinator, along the lower border of which it runs, distributing

filaments to it, and the mucous membrane of the mouth. On
the buccinator muscle the nerve lies by the side of the buccal
branch of the artery, and divides into its branches of distri-

bution ; some of these turn upwards and anastomose in a kind
•of plexus with the portio dura on the buccinator, and others

pass before and behind the facial vein to join also with the
portio dura: one of this ascending set of branches sometimes
accompftnies the duct of Steno to the mucous membrane of the
mouth ; other filaments are continued downwards towards the
angle of the mouth, supplying the integuments ; and its lower
branches pass beneath the depressor anguli to supply the mucous
membrane. As the nerve perforates the external pterygoid
muscle it gives filaments to its substance; and after it appears
on the surface of the muscle sends upwards a branch to the tem-
poral muscle which it supplies ; this joins often with the deep

o
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temporal nerve. This nerve gives few muscular branches in the

face,

ptery- The pterygoid hranclies are two or more in number ; one

branch^ branch may be seen entering the under surface of the external
es- pterygoid when it is turned forward, and this muscle receives

some other filaments from the buccal nerve. The branch to the

internal pterygoid is not seen now, since it is distributed to the

under surface of this muscle, and vi^ill be dissected on the

other side ; this branch is connected to the otic ganglion, placed

on the inner or deep surface of the inferior maxillary nerve.

The branches of the other division of the nerve, to which the

motor portion is not connected, are the dental, gustatory, and
superficial or auriculo-temporaL

Auricu- The auriculo-tcmporal nerve is a large flat trunk often arising

p°owr' by two portions, between which passes, occasionally, the middle
Nerve, meningeal artery. Its course is almost horizontally backwards

beneath the pterygoid muscle, and between the internal lateral

ligament and the neck of the lower jaw; and behind this portion

of the bone it divides into a superficial branch or superficial

Super- temporal, and a deep or auricular branch. The superficial tem-

Temio poral turns upwards behind the articulation of the lower jaw,

rai or between it and the ear, then crosses the posterior root of
oranci.

j.|-jg gygoma, and bccomes superficial above the parotid gland;

it ramifies on the side of the head : the branches of these have
been traced to the vertex. This branch supplies the temporo-
maxillary articulation, and where it is about to turn upwards it

is joined by two or more branches of the portio dura, which
pass backwards around the external carotid artery ; and which
are now visible, since this part of the portio dura was thrown
backwards in order that the union might be seen in this stage.

One or two branches, from the point of union of this nerve

and the portio dura behind the articulation, perforate between
the cartilage and bony portion of the meatus, and are distri-

buted to the lining membrane of this tube. Where the nerve

is placed in front of the ear it gives branches to supply the an-

terior part of the tragus and the pinna above the meatus. The
Auricu- other branch— the auricular— descends behind the jaw, form-

Ifranch. i"g ^'^ interlacement around the internal maxillary artery ; it

gives a branch to join the dental before it enters the dental

canal, and some branches outwards through the parotid, to be

distributed to the lobule of the ear, and parts below the meatus :

these join with filaments of the auricularis magnus nerve.

Inferior The inferior dental nerve, a larger and shorter trunk than the

Nerve! gustatory nerve which accompanies it, is directed obliquely

downwards and outwards between the two pterygoid muscles^

and it lies more externally, or nearer the surface, than the gus-

tatory, whilst they are between the muscles. At the lower

border of the external pterygoid, the nerve inclines outwards,
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passes in front of the internal lateral ligament, and so enters the

dental foramen in the inferior maxillary bone, along with the

artery of the same name. In the canal the nerve extends for-

wards beneath the teeth, supplying them with branches, as far as Branch-

the mental foramen, where it divides into the mental and incisor
^'''

branches. The mental branch has been seen in the dissection Mental

of the face to leave the dental canal by the mental foramen^

beneath the depressor anguli, to divide then into branches to

supply the structures of the lower lip, and to join with the portio

dura : the incisor is the continuation of the nerve to the middle incisor

line beneath the incisor teeth, and it supplies them with fila-

ments. When the nerve is about to enter the dental canal, a
long slender branch, the mylo-liyoid nerve, arises from it, passes Myio-

downwards and inwards in a groove in the bone, in which it is branch.

bound down by an expansion of the lateral ligament, and is

accompanied by the artery and vein of the same name ; at the

lower border of the internal pterygoid muscle it quits the

groove, and descends to the surface of the mylo-hyoid, to the upper
part of which it distributes many filaments, as well as to the

submaxillary gland, and anterior belly of the digastric muscle
;

and some branches perforate the mylo-hyoid to supply the genio-

hyoid muscle. Dental branches are given from the inferior dental Dental

nerve to the teeth beneath which it is placed, the same as in thcelf"'^

arteries by which it is accompanied. In some old edentulous

subjects, in which the jaw is soft, the nerve may be traced in

it, but in other circumstances a piece of the jaw must be im-
mersed in dilute nitric acid till it is softened, if it be wished to

follow the branches to the teeth.

The gustatory or lingual nerve, the remaining branch of the Gusta-

inferior maxillary, is covered, like the others, by the external >?efve.

pterygoid;, and lies on the small muscles of the palate, and on
the internal pterygoid. On this last muscle it is placed nearer
the middle line than the dental, and at the insertion of the
muscle into the angle of the jaw the nerve escapes from be-
tween it and the bone, and is continued, vmder cover of the
side of the jav/, to the tongue. A cross branch of considerable
size connects the dental and gustatorj'^ nerves, but it is often

absent. The remainder of the course of the lingual will be
resumed with the dissection of the region beneath the jaw.

The chorda tympani, a small branch of the portio dura, leaves chorda

the tympanum by an aperture near the Glasserian fissure, de- paiu'

scends forwards from beneath the upper attachment of the ^^^^''•

internal lateral ligament, to join the outer side of the gustatory
at an acute angle, whilst this nerve lies between the pterygoid
muscles. It is soon united inseparably to the gustatory nerve.
On the surface of the inferior maxillary nerve, which looks
towards the muscles of the palate, and immediately below the
foramen ovale, is the small otic ganglion of Arnold, which is

o 2
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connected to the nerve ; but, as only the outer or cutaneous
surface of this nerve is exposed, and the gangHon lies on the
inner, its examination must remain till a section of the head and
neck can be made ; its anatomy will be studied on the other
side of the head.

Bissec- The region under the jaw follows next in the dissection.
*^°"' Place the subject over a narrow block with the head thrown

backwards, and the side of the jaw raised by some hooks ; re-

move the cellular membrane from the submaxillary gland and
niylo-hyoid muscle.

"Sub- The suhmaxiUary gland, one of the salivary glands, and smaller

]^ry
''' hi size than the parotid, near to which it is placed, lies beneath

-Gknti. tiig sijg Qf tl^g jr^-^y in tjjg anterior part of the space circum-

scribed by the digastric muscle. The shape of the gland is

irregularly ovoidal, and it is separated into two parts by the

facial artery which is imbedded in it. It is covered on its

cutaneous surface by the platysma and cervical fascia, and above
this by the side of the jaw and internal ptei'ygoid muscle ; over

this surface of the gland winds the facial artery in a very tor-

tuous course from the posterior to the anterior border. In front

of it is the anterior belly of the digastric, towards which it

extends; and, behind, the stylo-maxillary ligament which, in

the natural state of parts, separates this gland from the parotid;

but the glands touch across this process of membrane when
either of them is enlarged. The gland lies on the mylo-hyold,

and round its posterior or free border it sends a process to

accompany the excretory duct. Where it projects beyond the

mylo-hyoid muscle it lies on the hyo-glossus muscle, and on the

hypoglossal nerve. The duct of the gland, called Whartonian,

commences by numerous small processes in the granules of the

-gland, and these unite Into larger tubes which form the duct by
their union ; this lies beneath the mylo-hyoid muscle, and ex-

tends to the side.of the fraenum of the tongue to open into the

mouth.

Dissec- Dislodge the submaxillary gland from its natural position
tioii. under the jaw, so as to expose the mylo-h3'oid muscle; leave

the process of the gland, which winds round the border of the

mylo-hyoid, but its superficial part may be cut off; detach the

anterior belly of the digastric from the jaw and throw it down-
wards. The sublingual artery and mylo-hyoid branch of the

inferior dental nerve ramify on the cutaneous surface of the

mylo-hyoid muscle : these have been dissected.

i^jy,g.
The mylo-hyoid muscle is thin and triangular in shape, it is

''yojd situated between the jaw and os hyoides, and conceals the

muscles and parts in this region. The muscle is wide above

where it joins the jaw, and narrow below, at the os hyoides. It

Origin, arises from the mylo-hyoid ridge, which begins on the inner

surface of the lower jaw behind the last molar tooth, and ex-
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tends forwards to near the symphysis of the chin ; the fibres

pass obliquely downwards and inwards,— the more anterior,

shorter than the others, uniting in the middle line of the body, inser-

in a '^ raphe''' with the upper fibres of the muscle of the op-''°"-

posite side, but the posterior extend to the body of the os hyoides

to be inserted into it. On the subcutaneous surface are found Re!a-

the digastric muscle, the submaxillary gland and facial artery,^'°"^*

the submental artery and mylo-hyoid branch of the dental

nerve, with some lymphatic glands. The inner border is united

to its fellow of the opposite side by means of the " raphe^'' but,

near the jaw, this is frequently deficient, so as to allow the

muscles beneath to be seen ; the outer or posterior, the longest,

is free, and has winding round it the deep process of the

submaxillar}^ gland, which accompanies the Whartonian duct.

The parts that the mylo-hyoid covers will be perceived when it

is detached.

To examine the region between the jaw and os hyoides makenissec-

the following dissection:— cut through the facial vessels where ''°"-

they cross the jaw, remove them with some of the superficial

portion of the submaxillary gland, and divide the mylo-hyoid
branch of the fifth nerve, and its artery. Separate the origin

of the mylo-hyoid from the bone, and the muscle from its fellow

along the middle line, and throw it down to the os hyoides ; but
do this with care, so as not to raise with it a small muscle —
the genio-hyoid— which lies close to it, but beneath it. Divide
the lower lip in the middle line, and extend the incision to

the base of the jaw : saw through the lower jaw a little to the

right of its centre or of the tubercles, on the inner surface, to

which the muscles are attached, instead of in the middle line, by
which the muscles would be injured : seize the apex of the tongue
with a pair of hooks, draw it from the mouth over the upper
teeth, and fasten it in this position. The side of the jaw is now
loose, for it has been previously sawn in the ramus; but it is

retained by the mucous membrane which passes from it to the
side of the tongue, supports the sublingual gland, and separates

the cavity of the mouth from the parts beneath. This portion

of bone should not be removed, since much of the relative

anatomy would be destroyed, but it is to be turned upwards

;

and, to enable the dissector to raise this detached piece, divide

the mucous membrane which retains it in front, by carrying the
knife forwards, between the sublingual glands, to the tip of
the tongue, along the side of the frasnum : a small artery is

divided in cutting the mucous membrane. The portion of the
jaw can now be readily turned upwards, and it is to be retained
in this position by hooks ; the os hyoides may be also fastened

down : remove the cellular membrane from the muscles, vessels,

and nerves, but take care of a plexus between the gustatory and
hypoglossal nerves on the hyo-glossus muscle, and of the small

o 3
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submaxillary ganglion between the upper part of the gland and
Reia- the gustatory nerve. The following is the disposition of the

th "pans P^^'ts now exposed beneath the mylo-hyoid muscle: extending
beneath upwards from the cornu of the os hyoides to the side of the

Myio- tongue is a square muscle— the hyo-glossus — which is joined
hyoid.

a^i^Qve by a slender muscle— the stylo-glossus — directed down-
wards and forwards to it ; the other styloid muscle — the

stylo-pharyngeus— being placed lower down in the neck. On
the hyo-glossus is seen the ninth or hypoglossal nerve, the

lingual artery being below this level and beneath the muscle,

but at the anterior border they come into relation ; above the

nerve is the Whartonian duct, with the prolonged part of the

submaxillary gland, and crossing the duct, so as to be placed

below it, is the gustatory nerve : a plexus of nerves connects

the trunks of the ninth and gustatory on the hyo-glossus muscle.

Above the muscle is the mucous membrane of the mouth, fixed

to the jaw, with the sublingual gland and gustatory nerve; a

small ganglion— the submaxillary— situated on the deep process

of the submaxillary gland, is connected to the gustatory as it

passes above this part of the gland. To the posterior part of

the mylo-hyoid ridge, and covering the mucous membrane, is

the attachment of the superior constrictor. In the middle line,

extended from the chin to the os hyoides, is the genio-hyoid

muscle, and, deeper than this, a muscle radiating from the jaw
to the tongue and the os hyoides, — the genio-hyo-glossus.

Along the outer side of this last muscle is placed the continu-

ation of the gustatory nerve to the tip of the tongue, together

with the ranine artery, the latter being placed the nearest

to it. The ninth or hypoglossal nerve enters the fibres of

the genio-hyo-glossus at the inner border of the hyo-glossus,

and runs in them as far as to the tip, where it may be again

seen. An artery— the sublingual— passes directly outwards to

the sublingual gland. Examine first the muscles of this region.

Hyo- The hyo~glossu.s muscle is thin and square-shaped, [and is

Miucie. situated between the side of the tongue and the os hyoides.

Origin. It is attached belov\^, which is considered its origin, to the body,

and to the great and little cornua of the os hyoides ; the fibres

inser- asccnd to the side of the tongue, and they are inserted into this
*'°"'

, organ, mingling with the fibres of the stylo-glossus and lingualis.

The fibres of origin of this muscle from the hyoid bone are

separated into three portions, which has occasioned the division

of it, by Albinus, into three distinct muscles : — the portion

attached to the great cornu of the os hyoides is called the

cerato-glossiis muscle ; that to the body of the bone the basio-

glossus ; and that to the small cornu and cartilage between it

Reia- and the great cornu, the chondro-glossus muscle. The muscle
tions.

jg covered by the anterior belly of the digastric, and by the

mylo-hyoid, and near its insertion it is crossed by fibres of the
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stylo-glossus. On its cutaneous surface are placed the gusta-

tory nerve, Whartonian duct^ and process of the submaxillary

gland, which often joins the sublingual, and below this is the

ninth or hypoglossal nerve ; the plexus of nerves between the

gustatory and hj'poglossal also lies on the muscle near its

front. The posterior border covers the origin of the middle

constrictor muscle ; and the lingual artery, glosso-pharyngeal

nerve, and stylo-hyoid ligament pass beneath it ; the anterior

is close to the genio-hyo-glossus muscle, and the lingual artery

escapes from beneath it, and divides into its branches. The
muscle covers the attachment of the genio-hyo-glossus to the

tongue, the origin of the superior constrictor, with the lingual

artery, glosso-pharyngeal nerve, and stylo-hyoid ligament ; and
at its attachment to the tongue, the lingualis muscle.

The stylo-glossus muscle, long and slender, is extended from styio-

the styloid process to the side of the tongue. It arises, behind, Muscle.

by an aponeurosis, from the lower half of the styloid process, Origin,

and from the anterior part of the stylo-maxillary ligament.

The muscle descends to the side of the tongue, which it joins at

the insertion of the preceding into it ; at this point it is flat-

tened, and sends forwards a superficial set of fibres, which
unite with some of the hyo-glossus^ and are prolonged from the inser-

base to the point of the tongue : the other fibres are deep^ and
ioin the muscular structure of this body. The muscle lies be- Reia-

• • tioiis

tween the two cai'otid arteries, and is covered by the parotid

gland, stylo-maxillary ligament, and by the facial artery ; by
the mylo-hyoid muscle, by the gustatory nerve and W'liartonian

duct which cross it, and by the submaxillary gland. It lies on
the superior constrictor, on the internal carotid artery, with the

jugular vein and its accompanjdng nerves, and on the hyo-glossus

muscle.

The genio-hyoid muscle, situated in the middle line, close p"V°-

beneath the mylo-hyoid muscle, and between the lower jaw and Muscle.

OS hyoides, arises from the lower of the two tubercles on the Origin,

inner surface of the base of the jaw, above the attachment of
the digastric. The fibres form a roundisli belly in passing

downwards and backwards to be inserted into the middle of the i.nser-

upper part of the body of the os hyoides. This muscle is ^°"^_

covered by the mylo-hyoid, and lies on the genio-hyo-glossus ; tions.

the inner border is close to its fellow of the opposite side, and
is often united with it. The upper part of this muscle is fre-

quently subcutaneous, by reason of the deficiency in the mylo-
hyoid.

The genio-hyo-glossus muscle, named from its attachment, is Gcnio-

the largest of the small muscles of this region, it is fan-shaped, giossus

is in close contact with the one of the opposite side, and it
^^uscie.

radiates from the chin to the under surface of the tongue and
o 4
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Origin, tlie OS Iiyoides. The muscle arises from the upper tubercle

behind the symphysis of the lower jaw, by a tendon from which
the fibres radiate backwards ; the most anterior extending to

the tip of the tongue ; those farther back to the under surface

of this organ; and the most posterior pass downwards beneath
the hyo-glossus muscle to the small cornu of the os hyoides,

and are united, beneath this muscle, with the fibres of the middle
constrictor, thus assisting to close the pharynx in this position.

This attachment is better seen when the hyo-glossus is after-

Rcia- wards divided. The muscle is in contact internally with the

one of the opposite side, so as to form a septum along the

middle line. The lower border touches the genio-hyoid muscle,

and the upper is turned forwards beneath the tip of the tongue,

and is covered only by mucous membrane. On its outer side

are the hyo-glossus and mylo-hyoid muscles, the sublingual

gland, the ranine artery which is in close contact with it^ and
farther out the gustatory nerve ; the ninth nerve perforates its

fibres and runs forwards between them. At its insertion into

the tongue it lies nearer the middle line than any other muscle
which joins this organ. A fibrous membrane is situated near

the OS hyoides, between the lower attachments of the muscles
of opposite sides.

Lingua- The lingualis muscle, placed on the under surface of the

Muscle, tongue and to the outer side of the genio-hyo-glossus, where
some longitudinal fibres mark its position, is wide behind but

Origin, narrow in front. It arises, posteriorly, from the base of the

tongue, and its longitudinal parallel fibres run forwards to the

lion"' t'P' "^ which they terminate. This muscle is better seen when
Reia- the tongue is removed. It lies between the genio-hyo-glossus,
tions. internally, and the stylo-glossus, externally ; and the lingual

nerve and artery are in contact with it in their course forward

to the tip of the tongue. Each half of the tongue is formed,

for the most part, by the fibres of this muscle, and the other

muscles of the tongue join it.

Lingual The Ungual artery is one of the anterior or internal branches

of the external carotid, which were omitted in the description

of this vessel, because of their deep relations. It arises from

the inner side of the external carotid between the superior

thyroid and facial arteries, or even by a common trunk with the

facial ; it runs forwards and inwards above the cornu of the os

hyoides, the superior thyroid lying below this bone, to be placed

beneath the hyo-glossus. The artery now runs obliquely up-

wards and forwards beneath this muscle to the under surface

of the tongue, and divides at the anterior border of the hyo-

glossus into its terminal branches, the ranine and sublingual

arteries. Between the origin of the artery and the border of

the hyo-glossus muscle, it lies on the middle constrictor of the

pharynx ; it is at first superficial, and is covered only by the

Artery
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sl'in, platji'sma, and fascias ; but it is soon crossed by the ten-

don of the digastric, by the stylo-hyoid muscle, and also by the

ninth nerve, which, placed below it in the neck, crosses above

it previously to its passing beneath the hyo-glossus muscle. In

the second part of its course, or from the border of the hyo-

glossus to the base of the tongue, it is more deeply seated be-

neath the hyo-glossus and mylo-hyoid muscles, and the hj'o-

glossus separates it from the ninth nerve which is placed on the

cutaneous surface of the muscle, but higher up than the artery.

At the anterior border of the hyo-glossus the nerve and artery

are again found together, but the nerve is the lowest ; so that

they have crossed each other whilst in contact with the muscle,

and have changed, at the inner or anterior border, the rela-

tions that they had at the outer. This portion of the artery

lies on the constrictor and genio-hyo-glossus muscles : the

glosso-pharyngeal nerve is situated nearer the os hyoides, and
therefore above the artery beneath the hyo-glossus muscle.

The branches of this artery are the following : -— A small branch

from it, as it passes above the os hj^oides, is ihe hyoid ; this Hyoid

runs along the upper border of the os hyoides, as the other
'^^"'''*

hyoid branch i'rom the superior thyroid artery did along its

lower border ; it passes beneath the digastric muscle, and ana-

stomoses with the one of the opposite side, and with the branch
of the superior thyroid, and supplies the muscles attached to

this bone. The dorsalis UngucB branch leaves the artery when corsaiis

it is covered by the hyo-glossus muscle, and to see it some of
^j!^^|"i,^

the fibres of the hyo-glossus must be separated. It runs verti-

cally upwards about the middle of the muscle to the side of the

tongue, and gives branches for the supply of this organ, and the

tonsil. The suhlingual artery is one of the terminal branches into Sub-

which the lingual divides at the anterior border of the hyo- b"jf,"(fh.

glossus muscle. This artery runs outwards to the sublingual

gland under cover of the mylo-hyoid, and divides into nume-
rous branches for the supply of the gland and for the mylo-
hyoid muscle ; and it sends a small artery inwards to the middle
line above the frasnum, to anastomose with a similar one from
the opposite side : this was divided with the mucous mem-
brane of the mouth. Some small branches also pass outwards
to supply the gums and lower jaw. The artery to the sub-

lingual gland is often derived from the submental artery of

the facial, and perforates the mylo-h3'oid muscle to reach the

gland. The ranine, the longest and largest branch, appears the Ranine

continuation of the artery, and runs forwards from the anterior
^''^"'^'''

border of the hyo-glossus to the tip of the tongue, where it

ends by anastomosing with the ranine artery of the opposite

side. This branch lies external to the genio-hyo-glossus, and is

closely applied to the lingualis on the under surface of the

tongue ; the gustatory branch of the fifth nerve, which ac-
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companies it, is nearer the lateral portion of the tongue : in

its course it distributes many branches to the muscular structure

of this organ.
Veins. The Ungual vein commences in plexuses which occupy the

upper and under surfaces of the tongue ; the latter are the larger,

and are called rcmine. The trunk accompanies the artery, and
opens either into the internal jugular vein, or joins with the

facial.

Gusta- The gustatory or lingual nerve has been seen to be a branch

Nerve, of the ixifcrlor maxillary after it has passed through the foramen
ovale, and it has been traced to the point where it passes be-

tween the jaw and internal pterygoid muscle. The continuation

of the nerve can now be observed to escape, posteriorly, from

the internal pterygoid muscle, then to pass downwards and
forwards to the side of the tongue along the upper border of

the deep process of the submaxillary gland, and to cross the

attachment of the superior constrictor to the posterior part of

the mylo-hyoid ridge, as well as over the mucous membrane of

the mouth ; the nerve now changes its direction, and runs for-

wards below the sublingual gland, and along the lingualis

muscle to the tip of the tongue. In this last part, the nerve

crosses the Whartonian duct which ascends behind it to the

sublingual gland ; it is external to the cavity of the mouth, from

which it is separated by the mucous membrane, and it lies to

the outer side of the ranine artery. Numerous small filaments

leave the nerve whilst it is placed beneath the tongue ; these

ascend, forwards, through its substance, and are distributed to

the conical and fungiform papihae which occupy the anterior

part of the tongue, and some join with filaments of the hypo-
glossal nerve : the nerve ends at the apex in a single filament.

Branch- When the nerve lies on the attachment of the superior con-

luperior strictor it gives some small filaments to it, to the mucous mem-
•i"?' brane of the mouth, and to the tonsil. Near the submaxillary

Sub- gland it is joined to a small plexus, the submaxillary ganglion,
maxii- Qj-,g Qf ^|jg scattered ganglia of the sympathetic in the neck,

Gan- which is situated at the upper and posterior part of the deep
^'°"' process of the gland. It is a small, hard, reddish body, some-

times seen to be oblong in shape, and is rather smaller than

the ophthalmic or lenticular ganglion. By the upper part it is

connected to the gustatory, by means of filaments, in the form

of loopSj attached to the lower part of the nerve ; from the

lower, numerous long branches pass downwards to the sub-

maxillary gland to which they are distributed ; and from its

anterior part the longest and largest branches pass forwards and

upwards, beneath the gustatory, to be distributed to the mucous

To join membrane of the mouth. Near the inner border of the hyo-

NinUi'''^
glossus muscle numerous filaments descend to join with fila-

ments of the ninth nerve, to form a plexus in front of it.
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From the upper part of the nerve as it passes by the sub-
hngual gland many filaments are distributed to this gland and
the raucous membrane of the mouth. Those to the gland ap-Tothe

pear to form a plexus. The nerve then terminates by being |uai'"'

distributed to the papillae of the tongue. Gland.

The ninth or hypoglossal nerve has been dissected in that part The

of its anatomy which crosses the neck, and is superficial ; and it ^rHypo.
is now exposed in the third part, where it is again deep as in gjossai

the first, and extends forwards and upwards to the tongue.

At the OS hyoides the nerve crosses beneath the tendon of the
digastric, but is above the level of the lingual artery ; it next
passes beneath the posterior border of the mylo-hyoid muscle
to reach the hyo-glossus, and on the cutaneous surface of this

last muscle it lies below the Whartonian duct and gustatory
nerve, and superficial to the artery which is beneath the muscle.
At the anterior border of the muscle the nerve lies below the

artery, enters the fibres of the genio-hyo-glossus muscle, and
continues forwards along the middle line of the tongue, thread-

ing the fibres of this muscle, as far as the apex, where it

is placed much nearer the ranine artery than it was at the base
of this organ. This nerve is not near the gustatory in its position

along the tongue^ since it is placed in the middle line, and low
down in the fibres of the genio-hyo~glossus muscle, whilst the

gustatory is on the lateral part of the tongue, and close beneath
the mucous membrane. The ninth nerve supplies the muscular
structure, and the gustatory the papillae of this organ.

Beneath the mylo-hyoid, and on the hyo-glossus muscle, Bi-anch-

the nerve is flattened, and gives branches to the hyo-glossus^^-

muscle, and some ascending filaments to the stylo-glossus ; hvo-

it then gives numerous filaments from its upper part, which |"y]o.

ascend on the hyo-glossus, to join with the gustatory, and form giossus.

a kind of plexus on this muscle near its inner border. At the ousta-
inner border of the hvo-glossus the nerve gives some fila- tory

ments to the genio-hyoid muscle, it then sinks between the xo the

fibres of the genio-hyo-glossus, and supplies the structure of the |^'^".'?"

tongue, giving off many long filaments, which run upwards and ^o the

forwards^ with the anterior branches of the ranine artery, to Tongue,

enter the under surface of the tongue, and some of these join

with filaments of the gustatory nerve.
The sublingual gland is another of the salivary glands; it is suWin-

situated beneath the anterior part of the tongue, external tothegj^J^^j

mucous membrane, and is lodged in a fossa on the inner sur-

face of the jaw, close to the symphysis ; its shape is that of an
almond, and its longest measurement is obliquely outwards and
backwards. The gland touches, above, the mucous membrane
of the mouth, which is raised beneath the tongue in a crescentic
fold, and separates it from the cavity of the mouth ; the gus-
tatory nerve winds round the lower part. The outer surface is
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in contact with the ramus of the jaw, and the inner with the

genio-hyo-glossus muscle, but it extends to the middle line

across the border of this muscle, and touches the gland of the

opposite side. The gland consists of numerous small granules, in

Avhich excretory tubes commence ; these unite together to form
the ducts of the gland, which, about seven in number, open
in the fold of mucous membrane beneath the tongue.

Duct of The duct of the submaxillary gland, or the Whartonian duct,

maxn"*^ is accompanied by the deep process of the gland that turns
^^'"y- round the free border of the mylo-hj'^oid muscle. It is formed

by the junction of the small excretory ducts from the grains

of the gland, runs upwards and forwards between the mylo-
hyoid and the hyo-glossus, placed at first below the gustatory

nerve, but it crosses above the nerve before it reaches the

gland, and opens on the side of the fraenum in the centre of a

papilla ; if a bristle be passed along the duct into the mouth, its

aperture beneath the tongue will appear. The duct consists of

a fibrous and a mucous coat, like other excretory tubes. The
process of the gland that is found with the duct extends often

as far as the sublingual gland.

Dissec The anatomy of the third division of the fifth nerve and of

the submaxillary region being completed, the remaining second

division of this nerve, or the superior maxillary nerve, may be
taken next, since it can be dissected now without destroying

the relations of any other part. This nerve passes from the

great Gasserian ganglion, through the' foramen rotundum, and
across the spheno-maxillary fossa, to enter the orbit before it

appears in the face ; so that to obtain a complete view of this

nerve will require the orbit to be opened, and a portion of the

middle fossa of the skull to be removed. As the orbit is open,

cut along the floor of the middle fossa of the base of the skull,

with a chisel, from the sphenoidal fissure in front, to the fora-

men spinosum behind, and direct the incision immediately ex-

ternal to the line of the foramen rotundum and of the foramen
ovale ; the division of the bone is not to extend farther back
than the foramen spinosum, or the superficial petrosal nerve will

be destroj^ed. Make an oblique cut through the side of the

skullj in front of the meatus auditorious externus and Glasserian

fissure, into the foramen spinosum, to meet the one in the base,

and without dividing the chorda tympani nerve. Saw almost

Iiorizontally backwards into the spheno-maxillary fossa, through
the outer wall of the orbit, and a little above the zygoma ; this

incision should leave untouched the malar branch of the superior

maxillary nerve, but the temporal branch of this same nerve

will be taken away with the outer wall of the orbit. The por-

tion of bone forming part of the middle fossa of the skull

and outer wall of the orbit can now be removed in one piece,

with the temporal muscle attached to it, and the deep temporal
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nerves and arteries are to be divided. This dissection exposes
the second and third divisions of the fifth, leaving the skull

through their respective apertures, together with a view of the
spheno-maxillary fossa and side of the orbit. If any portion of
bone should conceal the nerve as it crosses the spheno-maxillary

fossa, remove it with a bone forceps, and leave only a ring of

bone to surround the nerve at its exit : take away the cellular

membrane from the fossa, avoiding the orbital branch of this

nerve, some small branches sent up to it from Meckel's ganglion,

which lies deeply in this space, and also some small nerves that

descend on the upper maxillary bone to the teeth. Lay open
the canal in the floor of the orbit, in which the nerve lies in its

course to the face, and follow the anterior dental branch that

descends in a bony canal in the front of the superior maxillary

bone. To dissect only this nerve in a subject, the orbit is to be
opened, the pterygoid region dissected, and then the incisions

made in the bone as described above : these different steps may
be referred to.

The superior maxillary nerve, or second division of the fifth, Superior

intermediate in size and position between the ophthalmic and ^^ry^'''

inferior dental nerves, commences in the Gasserian ganglion, Nerve,

leaves the cranium by the foramen rotundnm, and crosses the
upper part of the spheno-maxillary fossa, to enter the infra-

orbital canal with the artery and vein of the same name ; at the

anterior part of the orbit the nerve escapes from this canal be-

neath the elevator of the vipper lip, and is distributed, as was
seen in the face, to the muscles, mucous membrane, and integu-

ments, whilst other branches join with the portio dura in a kind
of plexus.

The orbital branch arises as soon as the trunk of the nerve Branch-

has passed through the foramen rotundum ; it then crosses the ^^'

. . . . Orbital
spheno-maxillary fossa with the trunk, but superior to it, enters branch.

the orbit through the spheno-maxillary fissure, and in its outer

and inferior angle divides into a malar and a temporal branch

:

these have been traced to the face and the temporal region.

In the spheno-maxillary fossa the superior maxillary nerve is Branch-

connected to Meckel's ganglion, which is placed beneath it, by jL^ckers

two or more short ascending branches that join it. "^^f"-

The posterior dental nerves, two or more in number, leave the postc-'

nerve as it is about to enter the infra-orbital canal ; they descend ^^^
^ ,

1 1 ^ • n ^ • •nil- Dental
along the tuberosity ot the superior maxillary bone, and give branch-

off filaments to supply the gums and the buccinator muscle ;'^^'

the nerves then enter the canals in the bone, and run above the

posterior teeth, sending off filaments for the supply of the

mucous membrane of the antrum, and for the different roots of

the molar and bicuspid teeth. One of these, the posterior siipe" Poste-

rior dental, enters a canal above the teeth, runs forwards round
pe°/io^r?"

the malar tuberosity, and joins with a filament from the anterior
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Poste- dental opposite the canine fossa; another, the posterior inferior

Inferior.
Cental, larger than the superior, runs forwards below the malar
tuberosity, and ends by joining the superior opposite the

canine fossa. It is from these two nerves that the branches for

the teeth, bones, and antrum arise ; but to follow these minute
branches requires a recent bone, softened in dilute nitric or

hydro-chloric acid.

Anterior The anterior dental branch quits the nerve whilst in the infra-

branch, orbital canal, and about one inch before this appears in the face.

The branch runs, at first, outwards from the trunk of the

nerve, enters a canal in the superior maxillary bone in front of the

antrum Highmori, in which it descends as far as to the floor of the

nasal fossa, and here divides into numerous filaments ; some of

these are directed inwards in the bone beneath the nasal aper-

ture, supplying the incisors in the middle line, as well as some
small filaments to the lining membrane of the nose ; and others

turn outwards, and supply the remaining incisor and canine teeth,

and one long filament joins with the posterior superior dental

nerve. Whilst the nerve lies in its canal, some very fine fila-

ments pass downwards, through canals in the bone, to supply
the lining membrane of the antrum. The anterior dental nerve
may be ti'aced for some distance in its canal in the bone, but to

follow it satisfactorily the bone requires to be softened.

Infra- When the nerve reaches the face, it is called infra-orhital,
orbital and it divides into numerous branches ; ascending to supply the

eyelid, conjunctiva, and side of the nose ; nasal to the lateral

part of the nose, and around its aperture ; and descending to the

muscles, integuments, and mucous membrane of the upper lip :

these unite with branches of the facial.

Infra- The infixi-orbital artery^ with the superior maxillary nerve, is

Artery. ^ branch of the internal maxillai-y artery before this enters the

spheno-maxillary fossa to divide into its final branches. The
artery enters the infra-orbital canal with the superior maxillary

nerve, continues along it to the face, and when it leaves the

bony caiial by the infra-orbital foramen, is covered by the

elevator of the upper lip ; it then divides into many branches
that supply the integuments and muscles of the face, and the

gums of the teeth, and anastomose with the facial and trans-

verse facial arteries. In the canal it gives small branches down-
wards to the bone, lining membrane of the antrum, and the

teeth, with the anterior dental nerve ; the branch that accom-
panies the anterior dental nerve anastomoses with the posterior

dental arteries.

Vein. The vein with this artery does not open into the internal

maxillary vein ; but it unites with the veins that accompany the

branches of the internal maxillary artery in the spheno-maxillary

fossa, to form the large alveolar vein which joins the facial.

Dissec- Return to the dissection of the remaining styloid muscle be-
tion. ° •'
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fore exposing the internal carotid and ascending pharyngeal
arteries, and the nerves at the base of the skull. Detach the

posterior belly of the digastric, and the stylo-hyoid muscle from
the styloid process, and throw them down ; the communicating
filament of the portio dura nerve, which perforates the digastric

muscle to join the glosso-pharyngeal nerve soon after it has left

the skull, will be observed to pass downwards. Divide the trunk
of the external carotid rather above where it is crossed by the

ninth nerve, and cut through the bi'anches of the artery already

dissected, so as to take away this portion of the artery. The veins

that form the external jugular, or join the internal, may be re-

moved if necessary. Remove the cellular membrane from the

stylo-pharyngeus muscle, and dissect out the glosso-pharyngeal

nerve in contact with it.

The stylo-pharyngeus muscle is small and elongated^, like the styio-

other styloid muscles, but it is situated deeper than they, andgeu7"'ji

also lower down in the neck. It arises from the inner side of ^^^"^°^^-3

the base of the styloid process and from its vaginiform pi-ocess ;

'^'^'"'

the fibres descend, expanding, and the muscle formed by
them enters between the superior and middle constrictors of
the pharynx, in which position it terminates by some of its

fibres uniting with those of the constrictors, and by others being
inserted into the posterior border of the body of the thyroid i"sei--

•
•'J tion

cartilage. The muscle is covered by the external carotid, the
j^giJ.

parotid gland, and, below, by the hyo-glossus muscle ; it crosses tions.

the internal carotid artery and jugular vein, with the eighth and
ninth nerves. Its position in the neck is lower than the stylo-

glossus ; and the stylo-hyoid ligament, which has the same direc-

tion, lies between it and the stylo-glossus. The glosso-pharyn-

geal nerve crosses the lower border of the muscle to reach its

front, and then passes beneath the hyo-glossus muscle ; some
of the filaments of the nerve supply it.

The stylo-hyoid ligament is a fibrous structure that extends styio-

from the tip of the styloid process to the small cornu of the os Liga-

hyoides ; its direction is obliquely downwards and inwards
"'°"''

between the stylo-glossus and stylo-pharyngeus muscles, and,

near its lower attachment, it lies beneath the hyo-glossus

muscle and the lingual artery. It passes with the styloid muscles
between the two carotid artei-ies ; to its posterior border is

attached the middle constrictor muscle, and it supports the facial

artery : it is frequently ossified.

Detach the styloid process at its base, and throw it down- Dissec-

vrards and inwards to "the middle line with its muscles attached;*'™'

raise upwards and forwards the loose portion of the jaw, the

external carotid artery and parotid gland having been previously

removed. Beneath the dense fascia that now appears, are the

internal carotid and ascending pharyngeal arteries, with the in-

ternal jugular vein ; the eighth, ninth^ and sympathetic nerves
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between the internal carotid and jugular vein, near the base of

the skull ; and external to these is the loop of the first and
second cervical nerves around the transverse process of the

atlas. Cautiously remove this fascia, without destroying the

portions of the eighth nerve which diverge from each other, or

the branches from these contained in the fascia; the glosso-

pharyngeal nerve of the eighth, and its numerous pharyngeal

branches cross downwards and inwards over the artery ; the

spinal accessory division of the same nerve backwards, either

over or under the jugular vein ; and the pneumo-gastric de-

scends with a deep position, in the middle line, between the vein

and artery : it is chiefly the glosso-pharyngeal and its branches,

with the nerves of the pneumo-gastric to the pharynx and
larynx that are likely to be removed, for the other nerves are

deeper, and will be dissected after the removal of the artery.

The ninth nerve appears between the vein and artery. To expose
the portion of the internal carotid artery in the petrous portion

of the temporal bone, and to observe the relations of the nerves

as they pass through the different apertures in the base of the

skull, remove the projecting part of the temporal bone that

conceals them, by the following division of the bone : — Place
the saw above and behind the mastoid process in the horizontal

section made to remove the brain, and carry it obliquely down-
wards and forwards through a part of the mastoid process, the

stylo-mastoid foramen, the root of the styloid process already

removed, through the vaginal process in front of the foramen
lacerum jugulare, and along the outer part of the carotid fora-

men, which is not to be opened by the incision, as far as to the

foramen spinosum in the great wing of the sphenoid, to which
point the side of the skull has been taken away.* The portion

of bone marked off by the saw is now detached, and is to be re-

moved ; and the turns of the carotid artery in its course through
the temporal bone are. rendered apparent by cutting away, with

a bone forceps, the bone that conceals it. In dissecting the

artery in the canal, it will be found to be enveloped by large

reddish filaments of the superior cervical ganglion of the sym-
pathetic, which ascend with the artery to the cavernous sinus,

and form the carotid plexus
;
joining the plexus, behind, is a

very small filament that perforates the wall of the canal, and
comes from Jacobson's nerve in the tympanum ; at the front and
lower part of the plexus is another small nerve from the vidian

;

this enters the carotid canal by the foramen lacerum, and is

concealed by the spicula of bone between the foramen ovale for

the fifth nerve, and the foramen lacerum : this is to be taken away
to see it. The description of this plexus is deferred till the

* This section should not be attempted without a prepared base of the
skull as a guide.
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examination of the superior cervical ganglion of the sympa-

thetic ; and the other nerves will be afterwards followed through

their canals. Place the portion of temporal bone that is sawn

off into dilute acid, in order that the meatus, the tj-mpanum,

with its chain of bones and chorda tympani nerve, which are

contained in it, may be dissected.

The internal carotid artery, the other branch of bifurcation of internal

the common carotid, and designated internal from its supplj'ing Anery.

the parts within the head, extends from the upper border of the

thyroid cartilage to the front of the sella turcica of the sphenoid

bone, and it ends by dividing, internal to the anterior clinoid

process, into cerebral branches which ramify in the brain. Tiie

extent of the artery may be divided into a cervical, a temporal,

and a cranial portion, in consequence of the difference both in

its direction and relations, whilst placed in these different parts

of its course : the cranial portion of the carotid by the side of

the body of the sphenoid bone, in which part it makes a remark-

able turn, was dissected with the base of the skull. In the Cervical

neck the vessel ascends vertically, from its point of division, in
p°'^''°"-

front of the three or four upper cervical vertebrae to the foramen
caroticum in the petrous portion of the temporal bone, and it is

accompanied, as the common carotid, by the internal jugular

vein, and by the pneumo-gastric and sympathetic nerves that

have nearly the same relation to it. It is situated, at first, on the

outer side of the external carotid and on the same level; but as

these ascend in the interval between the ear and mastoid process,

this artery is placed beneath the external carotid, and much
deeper than it. The depth of the artery from the surface differs,

like the external carotid, much in its course, and the digastric

muscle, or a line marking its direction and situation, may be
taken as the index of this change of its position ; for, below the
muscle, the artery is very superficial in the anterior triangle of
the neck, it is covered only by the integuments, platysma, and
fasciae, and is crossed by the hypoglossal or ninth nerve, by the
occipital artery, and by some small veins and cutaneous nerves,

so that this part of the vessel may be readily secured by a liga-

ture. Above this muscle it is situated deeply on the spine,

beneath the digastric and stylo-hyoid muscles, and the trunk of
the external carotid artery and the parotid gland ; and crossing
the artery, in contact with it, are the stylo-glossus and stylo-

pharyngeus muscles, with the stylo-hyoid ligament, the glosso-
pharyngeal nerve and its branches, the pharyngeal branch of the
pneumo-gastric nerve, though this is sometimes behind it ; and
the deep portion of the parotid gland dips down and touches
it: these parts separate it from the external carotid artery
which is superficial to it. The carotid lies on the rectus capitis
anticus major muscle, and on the superior laryngeal nerve, which
separate it from the spine ; above this, on the superior cervical

p
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ganglion of the sympathetic, and when it is about to enter the
skull, on the eighth and ninth nerves. On the inner side of the
carotid are situated the pharynx and ascending pharyngeal
artery ; the tonsil lies also internal to the artery, and when it is

enlarged, passes backwards and comes into contact with it. To
the outer side are the internal jugular vein and the pneumo-
gastric nerve : the vein has the same relation to the internal as

to the common carotid artery, till near the base of the skull,

where it separates slightly from it, and in the interval are seea
Tempo- the eighth and ninth nerves. In passing through the carotid

tio!)'!""^" canal, in the petrous portion of the temporal bone, the artery

makes a curve that is similar to the bend by the side of the

body of the sphenoid. It first ascends in front of the cavity of

the tympanum and the cochlea, from which it is separated by
only a very thin plate of bone, it next turns horizontally inwards^

anJ forwards, on the inner side of the Eustachian tube, which
has been removed by the dissection for the artery, then rests

on the cartilaginous substance that closes the foramen lacerum
basis cranii, between the body of the sphenoid bone and tlie

petrous portion of the temporal, and finally turns upwards tO'

enter the cavitj'' of the skull and the cavernous sinus, by per-

forating the dura mater. The ascending filaments of the

superior cervical ganglion of the sympathetic nerve surround-

this part of the artery, and form, by their union, the carotid

plexus. The internal carotid trunk remains much the same
size from its commencement to its termination, and it usually

gives off no branch till it has entered the skull : occasionally, it

will be found very tortuous in the neck.
Internal Xhe internal jugulcir vein, the principal vein for the return of

Vein.' the blood of the arteries of the head and face, — the extei'nal

jugular receiving the blood of about only three of the veins of

all those that accompany the branches of the external carotid

artery,— is a continuation of the lateral sinus which ends at

the lower border of the foramen lacerum jugulare ; it extends

vertical!)^ through the neck to the sterno-clavicular articulation,

and ends by joining the subclavian vein in the brachio-cephalic

trunk. As I'ar as to the thyroid cartilage it accompanies the

hiternal carotid, but below that point the common carotid artery,

and it lies to the outer side of both these vessels, but separated,

in its whole course, by the pneumo-gastric nerve. Its position

to the artery is not equally close from the commencement to the

termination, for as soon as it has passed from the skull it is

dilated, and is separated from it by a small interval in which

are the eighth and ninth nerves. At the lower part of the neck

there is a larger space, and in it lies the pneumo-gastric nerve

;

the vein too, in this part, crosses the subclavian artery, and is

in front of the position of the carotid ; and on the left side, the

vein is still nearer the sterno-clavicular articulation than the
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artery, and is parallel to the subclavian trunk instead of crossing

it at right angles. The relations of the vein, with reference to

muscles, are so similar to the arteries that they do not require

a special notice ; the nerves that come forwards between the

vein and artery, to reach the front of the body, are directed

inwards over the artery, and the spinal accessory that is directed

backwards passes either over or under the vein. The internal jugu- Branch-

lar receives the blood of the sinuses of the interior of the skull,
^°"

by means of the lateral sinuses, and remains of much the same
size till near the os hyoides, it is then joined by the branches
from the outer part of the head and face, and is increased in

size. The branches that it receives are the veins that accom-
pany the arteries of the external carotid, but do not join the

external jugular, viz. the siqyerior thyroid, lingual, facial,

occipital, and ascending pharyngecd veins : it has a branch of

communication with the external jugular, and in its lower part

is joined by a small vein,— the middle thyroid,— which crosses

the common carotid artery.

Tiie ascending jiharyngeal artery, i\\e only remaining branch Ascend-

of the external carotid, is a long slender artery, and it generally pharyn.

arises from the point of division of the common carotid, or very^^tg^y^

near the commencement of the external carotid artery. It is

placed at first between the two carotid vessels, and it then
ascends on the spine, near to the internal carotid, or between
this and the pharynx, and it approaches the skull, to termi-

nate by dividing into branches for its base and for the pharjaix.

Near the skull tins artery is very tortuous, and lies in a quan-
tity of loose cellular membrane, and in its course it gives ex-

ternal branches to the recti muscles on the spine, as well as to

the sympathetic and the nerves which lie on it : these anasto-

mose with the ascending cervical artery ; and the internal

branches, larger and more numerous than the external, are

directed inwards to the middle and inferior constrictors of the

pharynx: they supply these muscles with the stylo-pharyngeus,

and ramify in the mucous membrane. Its final branches of
distribution, near the skull, are a meningeal and a pharyngeal
artery : the meningeal hranch ascends beneath the carotid Menin.

artery, and gives off" small branches close to the skull to supply branch,

the muscles of the spine and the nerves near the base, and one
of these enters by the foramen lacerum basis cranii, to supply

the dura mater in the middle fossa of the skull ; the pharyngeal 'Pharyn.

branch, larger than the other, turns downwards and inwards to branch,

the side of the pharynx, and divides into many branches; some
of these enter the upper constrictor, whilst others perforate

the fibrous structure that attaches the pharynx, are distributed

in the mucous membrane, and ramify on the Eustachian tube.

The size of this artery is very irregular, for when the inferior

palatine is small, its capacity is increased, and vice versa ; or

p 2
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this artery may supply branches which have a distribution similar

to the inferior palatine.

Vein. The vein with this artery commences in a plexus on the

pharynx ; this is joined by meningeal and vidian branches, and
receives pharyngeal branches from the pharynx ; it joins the

internal jugular vein.

Dissec- The three divisions of the eighth nerve, — viz. the pneumo-
gastric, spinal accessory, and glosso-pharyngeal— are now to

be followed through the foramen lacerum jugulare; and to

expose the small branches of these in the foramen will require

very great care, even if the subject is not so much decomposed
as to destroy their texture ; but to make a perfect dissection of

these small nerves requires a fresh subject, and the bone to be

softened in acid. Cut across the internal jugular vein near the

skull, and remove it or draw it down ; the internal carotid may
be also cut through if necessary, and a portion of it be taken

away without injuring the branches of the sympathetic nerve.

Remove, bit by bit, with a bone forceps, the osseous ring that

bounds externally and in front the foramen lacerum, as far as

to the ridge of bone that separates the foramen lacerum from
the carotid foramen ; in taking away the bone the auricular

branch of the pneumo-gastric is found on its inner surface, it

extends backwards, between the bone and coats of the vein, to

enter a small foramen near the styloid process.* The pneumo-
gastric forms a flat semilunar ganglion, like the Gasserian of

the fifth, in the canal, and to it the spinal accessory is united by
two or more filaments from it. Below the foramen the pneumo-
gastric is joined, in a plexiform body, with the ninth nerve, and
it has branches of communication with the spinal accessory and
glosso-pharyngeal — the other two divisions of the eighth— and
with the sympathetic, and loop of the atlas. The spinal acces-

sory nerve is in close contact with the pneumo-gastric, as it

passes through its foramen, and is united to the ganglion of

this nerve ; below the foramen it joins the pneumo-gastric by a

large communicating branch. The glosso-pharyngeal nerve

passes through a part of the foramen separate from the other

two divisions of the nerve, and in doing so it also forms a

ganglion, but this cannot now be seen, since it lies deeply in a

depression — the receptaculum ganglii petrosi — on the lower

border of the petrous portion of the temporal bone ; but, as

soon as it escapes from this depression, it gives off a very small

nerve — the nerve of Jacobson— which enters the foramen in

the crest of bone separating the carotid foramen from the fora-

men lacerum, and to reach it, it will be necessary to cut away
small portions of this osseous ridge until the small nerve is

arrived at. The dissector may be unable to find the nerve, because

* The assistance of the base of a' skull will be necessary to complete this

dissection.
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of the variety in the position of its aperture ; for it is oftentimes

on one side of the crest, instead of in its centre, or it may be
exceedingly minute. Below the foramen, the glosso-pharyngeal

nerve also joins the portio dura, and gives off a branch to the

pneumo-gasti'ic. The ninth nerve is beneath the eighth, and is

united to the pneumo-gastric, to the sympathetic, and to the

loop of the atlas. The arch around the transverse process of

the atlas, and the ganglion of the sympathetic will be afterwards

dissected.

The eighth nerve, consisting of the three divisions of glosso- Eighth

pharyngeal, pneumo-gastric, and spinal accessory, arises from
^"^'

the medulla oblongata and spinalis, and leaves the skull by
the foramen lacerum jugulare, — the glosso-phai-jmgeal passing

through an aperture in the dura mater distinct from that

for the pneumo-gastric and spinal accessory. As soon as these

divisions have left the skull, they lie side by side between the

internal jugular vein and internal carotid artery, but rather

behind them and concealed by them ; they soon separate from
each other, the glosso-pharyngeal crosses over the artery and
descends obliquely inwards to the pharynx ; the spinal accessory

passes backwards, over or under the vein, to the sterno-mastoid

and trapezius muscles ; and the pneumo-gastric descends ver-

tically between the artery and vein to the thorax and abdomen.
The qlossO'phai'tmqeal nerve, the smallest division of the giosso-

eighth, in its passage through the foramen lacerum, lies external geai

and anterior to the other nerves, and is contained in the de- «i'^ision

pression in the posterior or lower border of the petrous por-

tion of the temporal bone : at this point the nerve is enlarged,

and forms a gangliform body— the petrous ganglion or ganglion

of Andersh. After the nerve has passed from its foramen, it is

more superficial than the other two divisions, comes forwards

between the vein and artery, and is directed downwards and
inwards to the middle line, over the carotid artery, and beneath
the styloid process and the muscles that arise from it, to the

lower border of the stylo-pharyngeus muscle ; the nerve now
changes its direction, runs forwards to the front of this muscle,

crosses it so as to be placed between it and the stylo-glossus,

and forms an arch across the neck, by the side of the stylo-

pharyngeus, and above the superior laryngeal nerve ; it then

enters beneath the hyo-glossus muscle, and, if this is di-

vided, it will be found to lie below the tonsil, and to divide

into its bi-anches for the supply of the tonsil and tongue.

Whilst it lies beneath the hyoglossus it is intermediate in posi-

tion between the gustatory nerve above and the hypoglossal

below, but it is deeper than eithei*.

The branches of this nerve are numerous, and maybe divided Branch-

into those of union with other nerves, and those of distribution
^'"

to the neck.

p 3
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With
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Portio
dura.

With
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Pneumo.
gastric.

With
the

Ofunion. Jacohson's nerve, the first branch of the glosso-pharyngeal,

micVmi '^^"ises close below the petrous ganglion ; it runs upwards and
Meckel's outwards on the crest of bone that separates the carotid foramen
giionby from the foramen lacerum, contained either in a groove or a

-son?" piii'tly bony canal, enters the canal in this crest, is conducted
Nerve, by it to the inner wall of the tympanum, and in this cavity it

divides into its final branches ; one joins with the large petrosal

nerve of the vidian, from Meckel's ganglion, and another— the

small petrosal — connects it to the otic ganglion. To trace the

ultimate distribution of this branch requires the bone to be
softened in acid : its anatomy will be given with the ear. As
soon as the nerve has passed through the skull, it receives the

branch of communication with the portio dura; this perforates

the digastric muscle, and passes downwards and inwards, behind
the styloid process, to join with it. After the preceding branch,

the glosso-pharyngeal is joined to the pneumo-gastric by a

small branch that is inclined downwards and outwards to it

:

this connection is sometimes absent. The carotid filaments are

Sympa- many long branches that arise whilst the nerve crosses the
thetic. carotid ; they descend on the artery and join on it with branches

of the sympathetic that ramify on its coats, and also with the

pharyngeal branch of the pneumo-gastric nerve : this junction

with the pharyngeal branch is, oftentimes, the only union be-

tween this nerve and the pneumo-gastric.

The nerve supplies the digastric and stylo-hyoid muscles by
a branch that arises near the base of the skull, descends be-

neath the styloid muscles, and divides into filaments to supply

their structure. Numerous filaments are given to the stylo-

pharyngeus muscle from the nerve in front of it. When the

brand!-
^^^'"^^ comcs into contact with the stylo-pharyngeus muscle it

«5. gives off numerous branches to the pharynx, these descend
obliquely inwards to the upper and middle constrictor muscles,

and, opposite the. latter, they form, with the other nerves of the

To the pharynx, the pharyngeal plexus. Beneath the hyo-glossus
Mucous

n-iugcle it gives off many filaments that descend to near the
brane. os hyoidcs and supply the mucous membrane of the base of

the tongue, and of the epiglottis ; it gives many branches to the

amygdala by the side of which it lies, and these form a kind of

plexus around this body. The continuation of the nerve then

ascends^ and, by the side of the tongue, divides into two

branches ; one is distributed on the dorsum of this body, and
the other reaches the under part, and then perforates its struc-

ture to reach the upper surface : the distribution of these nerves

to the mucous membrane of the tongue is limited to the portion

of this organ occupied by the papillae circumvallatae, and some
of the filaments can be followed into the papillse. The branches

to the tongue are dissected with this organ.

The pneumo-gastric or vagxis nerve, the largest division of the

Of dis-

tribu-
tion.

To the
Styloid
Muscles,

Pharyn-

To the
Tonsil,

To the
Tongue.

Pneu-
mo-gns-
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eighth, remarkable for its extent and important functions, ex- trie dhu
tends through the neck and thorax into the abdomen. The "°"'

nerve passes through the central compartment of the dura
mater in the foramen lacerum, between the inferior petrosal

vein and lateral sinus, and in the foramen it is enlarged, and
forms a distinct jDlexiform ganglion, to which the spinal ac-

cessory is connected as it passes in the same sheath of dura
mater. When it leaves the canal it is enlarged a second time, is

united to the hypoglossal, gives branches to the other nerves
found in this part, and is situated between the jugular vein and
internal carotid artery, but concealed by the two ; with this

relation it descends through the neck as low as the thyroid car-

tilage, but it then continues between the vein and common
carotid artery to enter the thorax between the subclavian vein
and artery ; at the lower part of the neck the nerve separates
from the carotid, and crosses the subclavian in a space between
this vessel and the jugular vein. The pneumo-gastric lies on
the rectus capitis anticus minor muscle, then on the lateral part
of the body of the atlas, which is uncovered by muscular fibre,

over the rectus capitis anticus major muscle, from which it is

separated by the ganglion of the sympathetic, and lower down
in the neck, it is placed on the longus colli muscle. The rela-

tions of this nerve in the lower part of the neck, on the left

side, are examined with that side, and the portions of the nerve
in the thorax and abdomen are dissected with the cavities in

which they are found.

The branches of union of this nerve with others are nu- Branch-

merous, and take place whilst it is both within and without the u'lfo'ii.

foramen lacerum. From the ganglion formed on the nerve in with

the canal some filaments pass to unite it and the spinal accessory sp'^^ai

together, which has caused this nerve to be considered, by some, ^cces-

<is analogous to a spinal nerve, of Avhich the cranial portion of
the pneumo-gastric would be the sensitive, and the cranial por-
tion of the spinal accessory the motor root. Below the foramen,
too, the nerve receives another very large communicating branch
from the spinal accessory. In the aperture the nerve gives off,

below its ganglion, the auricular branch of Arnold, — this runs with

on the outer wall of the jugular foramen, between the bone and
pl^^i^

the vein, enters a small foramen near the root of the styloid fi">"a by

process, and joins the portio dura nerve whilst it is in the ricuiar'

aqueduct of Fallopius ; a small filament from this branch joins
'^'''''"^^'

the nerve of Jacobson, but this is frequently destroyed. When wuh
the pneumo-gastric has passed through the foramen it is united Ninth.

inseparably to the ninth nerve which winds round it from the
posterior to the anterior part, and the two are so closely joined
that they appear, oftentimes, as one gangliform mass. Near the "^'^Hh

base of the skull the pneunao-gastric sometimes receives a small giosso-

communicating filament from the glosso-pharyngeal : it is 1^'^^'""

p 4
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With joined by one or more filaments from the ganglion of the 83^-11-

Sympa- pathetic, which is behind it, and also by some filaments from
thetic the loop of the first and second cervical nerves aromid the
and 1 ,-11.
Loop of transverse process or the atlas. ^^^

the Atlas rj.|^g
branches of distribution more important than the others

esof arise from the inner side of the nerve, and are directed to the

tij,^^""'^-
middle line of the neck.

Pharyn- The Small pharyngeal nerve leaves the inner side of the

Nerve, pneumo-gastric opposite the upper border of the body of the

atlas, and it arises either from the trunk of the nerve or from

the communicating branch between it and the spinal accessory
;

it descends obliquely inwards over the internal carotid, though

sometimes behind this vessel, and forms an arch across the neck,

from which are given off carotid branches to join, on the artery,

with filaments of the glosso-pharyngeal, and surround it with

an interlacement. The nerve then descends to the side of the

pharynx, and, opposite the middle consti'ictor muscle, it joins

with branches of the glosso-pharyngeal, laryngeal, and sym-
piexus. pathetic nerves, in ihe pharyngeal plexus-
Superior The superior laryngeal nerve, much larger in size, arises from

^ea7"" ^'^ inner side of the nerve opposite the interval between the
Nerve, gj-st and second cervical vertebrae, it descends beneath both

carotid arteries, and in front of the longus colli muscle, to the

pharynx and larynx, and forms an arch across the side of the

neck lower down than the glosso-pharyngeal nerve ; it now
crosses the upper border of the middle constrictor of the pha-

rynx, runs forwards on the thyro-hyoid membrane beneath the

thyro-hyoid muscle, with the laryngeal bi-anch of the superior

thyroid artery; the nerve then perforates the membrane, enters

the larynx, and its distribution is followed in the dissection of

the larynx : it supplies, for the most part, the mucous mem-
brane. The nerve occasionally enters the larynx by an aperture

in the side of the thyroid cartilage. Whilst this nerve is

External covered by the internal carotid artery it gives oif the external

geai^"' laryngeal branch for the outside of the larynx ; this descends
branch, below the superior laryngeal, but in the same direction^ com-

municates with the descending cardiac branches of the sym-
pathetic which it crosses, and at the side of the larynx it

gives some small filaments backwards to supplj^ the inferior

constrictor and join with the pharyngeal plexus; the continuation

of the nerve then turns foru'ards with the descending branch of

the superior thyroid artery, but lower than it, beneath the omo-
hyoid, sterno-hyoid, and thyroid muscles, to be distributed to

the outer surface of the thyroid body ; and one long filament

descends to supply the crico-thyroid muscle.

Cardiac The Small cardioc branches of this nerve, Avhich join with
Nerves.

.

* The pneumo-gastric sometimes sends a filament to the descendens noni,

or this nerve may come altogether from the pneumo-gastric.
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the cardiac nerves of the sympathetic, are derived from two
sources ; some small filaments arise high in the neck, and join

the descending cardiac nerves from the sjanpathetic ganglia

;

and in the lower part of the neck, about one inch, or rather

more, above the brachio-cephalic artery, the pneumo-gastric

gives off its large cai'diac branch, which descends, in close con-

tact with this vessel, to join, in the thorax, with other cardiac

nerves, and with the superficial cardiac plexus. On the left

side, this lower branch enters the chest by the side of the left

carotid artery.

The inferior laryngeal or recurrent nerve, the last branch of inferior

the pneumo-gastric in the neck, leaves the trunk of the nerve, gea"?""

on the right side, as it enters the thorax, and it will be dissected Nerve

by taking away the cellular membrane that surrounds it. It

passes from before backwards round the subclavian artery, and
then ascends obliquely inwards to the larynx, beneath the com-
mon carotid and inferior thyroid arteries, and along the trachea,

lying between it and the oesophagus ; and it enters the larynx

beneath the inferior constrictox', and ala of the thyi-oid carti-

lage. On the left side, the nerve arises in the thorax opposite

the arch of the aorta, and ascends between the trachea and
oesophagus to the larynx. The recurrent gives off many branches
in its course ; thus, where it turns round the subclavian, it

sends off cardiac nerves which descend to ioin, in the thorax, CaicUac

With the cardiac nerves of the sympathetic, and with the deep ments.

cardiac plexus. As the nerve ascends along the trachea, it gives To the

numerous filaments backwards to the oesophagus and posterior
i''^'='^s*-

part of the trachea; and when it is about to enter beneath the phagus.

constrictor muscle it supplies filaments to it. con-

"WiQ spinal accessory portion o^ \\\Q. e\^\h. nerve is interme- gpinai

'

diate in size between the two others, it passes through the Acces-
sorv

same aperture in the dura mater as the pneumo-gastric, and is division.

united by one or two filaments with the ganglion of this nerve.

At its exit from the skull it is internal to the jugular vein, and
rather concealed by it ; the nerve is then directed obliquely

downwards and backwards, either over or under the vein, and
when beneath, it lies on the rectus capitis lateralis muscle, and
the transverse process of the atlas. It now passes beneath the

styloid process and muscles, and, at the lower border of the

digastric muscle, it is superficial along the anterior border of •

the sterno-mastoid, placed in the great anterior triangle of the

neck, and lies on the levator anguli scapulae ; about one inch

below the digastric, it perforates the stei'no-mastoid, as before

seen, crosses the posterior triangle, joining with the cervical

plexus, and it is distributed to the trapezius near its clavicular

attachment.

Besides the union between this nerve and the ganglion of thcBranch-

pneumo-gastric in the foramen lacerum, it gives off, soon after
J

. es of
union.
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Nerve.

With the passing through the skull, a second communicating branch to

gastric. ^"6 pneumo-gastnc, which is sometimes very large, and may be

vfcai
t'"^ced to join with the pharyngeal branch of this nerve. In the

pie,\us. posterior triangle, the nerve also joins with the cervical plexus,

t^i^bu-'
"^'^^ branches of distribution of this nerve are, to the sterno-

tion. mastoid and trapezius muscles, as before dissected.

Hypo'-
°'' '^'^^ 7iinth or hypoglossal ?ierve, the motor nerve of the tongue,

jiossai has been dissected in two parts of its course, so that it remains
only to observe its relations whilst placed in the first part of its

course, or before it reaches the lower border of the digastric
muscle. The nerve consists of two portions that arise from the
medulla oblongata, and unite together as they escape from the
anterior condyloid foramen, by which it passes from the skull.

External to the skull it is situated beneath the pneumo-gastric,
and somewhat nearer the middle line, it then passes backwards
beneath this nerve but over the sympathetic, which separates
it from the spine, comes forwards round the outer side of the
pneumo-gastric, closely or inseparably united to it, and it ap-
pears between the internal carotid artery and the jugular vein.
The trunk of the nerve now descends beneath the digastric
muscle, hooks round the occipital artery, becomes superficial,

and crosses the neck to enter beneath the mylo-hyoid, and so it

reaches the tongue, to which it is distributed.
Braiich- This iiervc is united, like the divisions of the eighth, to some
union, of the nerves in this part. Whilst it is winding round the
^^"^ pneumo-gastric, it is closely joined to it by an inter-communica-
Pneumo tion of filaments, and oftentimes they appear to form but one
gastric. T rrii . 1 ,^1 n
Si'mpa-

g^f^giion- -I he nerve receives also some filaments of union
thetic from the superior cervical ganglion of the sympathetic, and
Loop of from the loop in front of the atlas, formed by the first and se-
theAtiascond cervical spinal nerves.

Sfbu!'
'^^^^ branches of distribution of this nerve to the muscles of

tion. the OS hyoides and tongue, and to the substance of this body,
are included in the dissections of the anterior great triangle,

and the submaxillary region.

Dissec- Between the transverse process of the atlas and the base of
*"'"• the skull is a small muscle, the rectus capitis lateralis ; the

cellular membrane is to be removed from it. A small branch of

,
nerve, the anterior branch of the sub-occipital, appears at its

inner border; the loop that this forms with the second, in front

of the atlas, and the branches of communication from it to the
other nerves at the base of the skull are to be dissected out, if

this has not been sufficiently done.
Kectus The rectus capitis lateralis muscle is small and thin, and it is

Musde? analogous in position to the inter-transversales muscles of the
Origin, cervical region. It arises, below, from the upper part of the

ficar'
transverse process of the atlas ; the fibres ascend, and are inserted

into the jugal eminence of the occipital bone, close behind the
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foramen lacerum. The anterior surface of the muscle is covered Reia-
,

by tlie internal jugular vein, and by the spinal accessory nerve, ''°"^"

and the posterior is in contact with the vertebral artery ; to its

inner border is the anterior branch of the first cervical nerve
which appears from beneath it.

Remove the rectus lateralis muscle, observing, at the same pissec-

time, the filaments to it from the first nerve; the vertebral
''°""

artery is now seen to pass through the aperture in the transverse

process of the atlas, and then to lie on the posterior arch of this

bone. Cut off the tip of this process to lay open the foramen
in it, and remove the vertebral artery to expose the anterior

branch of the first cervical nerve, which is beneath, and con-

cealed by it ; the nerve sends down one or two filaments, with
the artery, through the foramen, and these are not to be de-

stro)'ed in removing it.

The anterior branch of the first cervical, or sub-occipital nerve. Anterior

commences in the ganglion on the arch of the atlas : it is a oluie*^

long slender branch, and runs horizontally forwards on this Sui'-oc-

• 1 , ,
•' , . ^ cipital.

bone beneath the vertebral artery ; it crosses the aperture m the

transverse process, internal to the ascending part of the artery,

and appears in front, at the inner border of the rectus lateralis

muscle. The nerve now turns down in front of the lateral

part of the first vertebra, and joins with an ascending branch
from the second nerve to form a loop around the bone, which
distributes many branches of communication to the other nerves:
this is the portion of the first cervical nerve that joins the

cervical plexus, and was concealed when the plexus was dis-

sected. From the convexity of the arch formed in front ofBranch.

the transverse process, numerous branches are given off, and fiie^°"^

they pass inwards beneath the internal jugular vein : two or ^°°p-

more of these filaments join with the pneumo-gastric nerve,

and with the ninth; some short greyish filaments connect the To the

loop to the superior cervical ganglion, and other branches
nio^giis-

ascend to supply the rectus capitis anticus major muscle. Op-'^'.*^',

posite the foramen in the transverse process, the nerve sends and '

down one or more filaments in the canal with the artery ; these fh™i^?"
join with the ascending filaments of the sympathetic which xo the

surround it, and form on it the vertebral plexus ; one of these }'^^}^-

filaments unites with the trunk of the second cervical nervC;, as Plexus

this passes forwards over the vertebral artery. The nerve Muscles.

supplies some branches to the rectus lateralis and rectus capitis

anticus minor muscles.
The sympathetic system of nerves, characterised by their The

greyish colour, and gangliform enlargements in different situ- f^^JJ^jP*"

ations connected together by intervening cords or filaments, is Nerve.

found in the head and neck, thorax, and abdomen. In the two
great cavities of the body, certain large centres or plexuses are
formed by these nerves, in front of the vertebral column, to
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supply branches to their contained viscera ; and along each side

of the spine is a gangliated cord to join with the spinal nerves

as they leave their intervertebral foramina. Although this

system does not extend, as distinct nerves, to the extremities,

it yet joins the branches of the spinal nerves that enter into the

cervical, lumbar, and sciatic plexuses, for the supply of these.

In the head and neck the sympathetic nerve consists of a chain

of ganglia, placed at certain distances from each other, either on
the spine or in intervals between the bones of the head ; and
these are connected together by filaments which, in some situ-

ations, are large and easily traced, but in others very small, and
difficult to follow. In this portion of the body the ganglia are

united, by branches, to all the cervical spinal nerves^, and to

most of the cranial nerves ; and the complicated distribution of

these filaments of connection constitutes the greater part of the

minute anatomy of the head and neck. The following are the

ganglia and plexuses which are found in the head and neck,

and serve as centres of communication with the other nerves :—
three cervical ganglia,—superior, middle, and inferior; the carotid

plexus in the carotid canal, the cavernous in the sinus of the

same name in the interior of the skull ; the ganglion of Ribes
on the anterior communicating artery of the brain ; and the

lenticular ganglion in the orbit : these four last may be con-

sidered but as prolongations from the superior cervical ganglion.

The remaining ganglia are the spheno-palatine, or ganglion of

Meckel, in the pterygo-maxillary fissure ; the sub-maxillary

ganglion on the submaxillary gland ; and the otic or ganglion of

Arnold on the fifth nerve.*
Dissec- It will require greater care to dissect out the filaments of this

system of nerves than to follow the branches of the spinal

nerves, for they are softer, and therefore more easily torn, and
are generally smaller in size ; the branches and ganglia in the

neck are, in a great measure, exposed by the previous dissec-

tion, but the number of filaments that remain depend upon the

care with which the neck has been dissected. The three

ganglia of the neck are situated on the spine, the superior

being close to the base of the skull, the inferior on the neck of

the first rib, and the middle about midway between the other

two : a connecting cord is found between the ganglia, and from

their inner side are given off the cardiac nerves that descend to

the thorax beneath the carotid artery. The upper cervical

ganglion is partly exposed, but to see its branches, it will be ne-

cessary to cut across the filaments that connect the eighth and

the ninth nerves to the loop of the atlas, and these nerves should

be raised with hooks ; if the carotid has not been cut through,

remove now a portion of it : the internal jugular vein has been

* Another ganglion was said, by Cloquet, to exist in the anterior palatine

foramen ; but this has since been found to be incorrect.
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cut aci'oss. The middle ganglion is found in the cellular

membrane beneath the sheath of the vessels of the neck, when
these have been taken away ; it usually lies on the inferior thy-

roid artery, or it is very near to it : this ganglion is sometimes
absent. To obtain a view of the inferior ganglion, the clavicle

and greater part of the first rib are to be taken away, part of the

subclavian artery removed, without destroying the branches

that pass over the artery ; and the ganglion, with its branches,

will be found on the neck of the first rib.

The superior cervical ganglion is an oval or fusiform body, superior

varying in length and shape, of a reddish grey colour, and it is
orn.^'^^^

situated opposite the bodies of the second and third cervical giio".

vertebrae. This ganglion is the largest of the sympathetic
ganglia of the head and neck, and gives off most branches of

communication to the other nerves. It is covered by the

carotid artery, jugular vein, and by the eighth and ninth nerves,

and it lies on the rectus capitis anticus major muscle which se-

parates it from the bodies of the vertebrEe ; external to it are the

anterior branches of the cervical nerves, with which it commu-
nicates. The branches of the ganglion are very numerous,
some joining with the other nerves at the base of the skull, and
others supplying the pharynx and heart : they are classed into

ascending and descending, outer and inner, and anterior

branches.

The ascending branches, two very large nerves, appear to be a Ascend-

prolongation upwards of the ganglion; they ascend with the}j"fnch-

carotid into its osseous canal, extend through this space with the es.

artery, one on each side of it, and they give off numerous fila-

ments that surround the vessel, and form the carotid plexus.

At the upper aperture in the skull the nerves still accompany
the vessel, and give rise, in the cavernous sinus, to the cavern-

ous ganglion ; minute filaments from this also extend along the

trunk of the artery and its branches to the brain, and form the
ganglion of Ribes on the anterior communicating artery. The
cavernous ganglion, and its branches of communication with
some of the cranial nerves, were dissected with the base of the

skull. The carotid plexus, formed by the ramifications of the Carotid

ascending branches of the superior cervical ganglion around the '^^^^"^'

carotid artery in its canal, sends branches of union to certain

nerves, or it receives branches of union from these. Thus a
small branch passes from the posterior part of the plexus,

through the osseous boundary of the canal, to join on the inner

wall of the tympanum with Jacobson's nerve, or this filament Branch

may be considered as a filament from Jacobson's nerve to joincobso'n'*

the plexus. The anterior part of the plexus is united to the "^"^e.

vidian nerve by a small branch that diverges from it as this vidian

nerve is about to enter the cranium by the foramen lacerum ^'s''^^-

basis cranii, and it is close against the spicula of bone that sepa-
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rates the foramen ovale from the foramen lacerum : this branch
may be considered, thus, a nerve from the carotid plexus to the

vidian, and, through its medium, to the second division, or

superior maxillary nerve of the fifth, or it may be taken, in the

To the opposite way, as a branch of the vidian. From the upper and
outer part of the plexus, two small filaments are given off to

join the sixth nerve as it crosses the outer side of the carotid

artery in the cavernous sinus.

De- From the lower part of the ganglion descends the large cord
sceiKiing

ti^j^j. appears to be the continuation of the nerve to the next
branch. If. ... .

, , , - . . ,,

ganghon ; it varies in size and length, and descends vertically

beneath the internal carotid, jugular vein, and pneumo-gastric

nerve, to opposite the fifth or sixth cervical vertebra, to end
in the middle, or, if this be absent, in the inferior cervical

ganglion. In its course in the neck, the nerve sends, externally,

filaments which pass between the scalenus anticus and longus

colli muscles, to join the anterior divisions of the fourth and
fifth cervical nerves, and at this spot it is enlarged in size ; in-

ternally it gives small filaments to join the cardiac nerves, and
the external laryngeal of the pneumo-gastric.

External The externaljUamejits jo'm v/it\i the anterior divisions of the
branch-

gpjj-^^l ncvvcs, and connect them to the sympathetic. They pass

transversely outwards over the rectus capitis major muscle, and
the greater number join the loop of the atlas ; the third spinal

nerve sometimes receives its filament from the ganglion and
sometimes from the descending branch. The difference in co-

lour between these nerves and those of the cerebro-spinal

system is very marked.

Internal The internal branches from the ganglion are numerous, and
branch- ^^,^ pharyngeal and cardiac. The pharyngeal are directed ob-

piiaryn- liquely inwards, with the pharyngeal branch of the pneumo-
^'^^'- gastric, to the back of the pharynx ; and opposite the middle

constrictor these branches unite with the pharyngeal nerves in

Cardiac, the plcxus, and supply the pharynx. The cardiac nerves^ so

named from supplying the heart, are three in number on each

side, — one coming from each ganglion, and named superior,

middle, or inferior, according to the ganghon from which it

Superior arises. The supei-ior or superficial cardiac nerve of the right

Nerve.'^ side, formed by the internal branches of the superior ganglion,

• and joined, generally, by some small filaments from the connect-

ing cord between the upper and the middle ganglion, descends

to the lower part of the neck, beneath the great vessels, and in

front of the longus colli muscle and the inferior thyroid artery

and recurrent nerve ; it now enters the thorax by passing either

before or behind the subclavian artery, and descends, along

the brachio-cephalic trunk, to the posterior part of the arch of

the aorta to join the deep cardiac plexus. This nerve receives

some sm.all filaments from the cardiac branches of the pneumQ-»
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gastric, and gives others to the pharynx and the i-ecurrent

nerve; frequently, it divides into filaments near the inferior

thyroid artery ; some of these pass over^ and some under this

vessel.

The anterior Jilaments from the front of the ganghon are AntenoT

connected to the pneumo-gastric, and to the ninth cranial nerve, es^

The other branches of this set— the nervi moUes— pass forwards ^^^^'V

to the carotid arteries, and join with the carotid filaments of the

glosso-pharyngeal to the coats of the vessels ; these nerves are

distributed on the branches of the external carotid, and they

form small secondary plexuses on the different branches, which
receive the same names as the arteries that they surround. The
plexus that accompanies the facial artery is said to supply the

submaxillary gland, and to join the submaxillary ganglion.

These nerves are destroyed in dissecting the branches of the

arteries.

The middle cerviccd or thyroid ganglion is situated opposite Middle

the fifth or the sixth cervical vertebra, near to the inferior thy- can^-"^'^

roid artery, or it is placed in contact w^ith either its superficial s'"^"-

or deep surface. It is roundish in shape, is beneath the large

vessels of the neck ; and the filaments from it are divided into

external, internal, and inferior. In some subjects this ganglion

is absent.

Two or more external filaments pass outwards between the i^xtemai

contiguous borders of the scalenus^ and the longus colli muscles, es

to join the sixth and seventh spinal nerves as soon as they

escape from their foramina. When this ganglion is absent, the

filaments of communication to the spinal nerves arise from the

connecting trunk between the upper and the lower ganglion.

The internalfilaments are the most numerous ; some of these intcmaii

form ramifications around the inferior thyroid artery and its el""'^'^"

branches, and are distributed to the thyroid body and oesophagus,

joining with the external laryngeal and recurrent nerves ; other
filaments unite to form the middle or great cardiac nerve, which Middle

descends to the thorax beneath the great vessels of the neck, Nervet'^

and continues along the brachio-cephalic trunk to the posterior

surface of the arch of the aorta, to join the cardiac plexus.

Tliis nerve is generally joined by branches from one or both
of the other cardiac nerves, also by cardiac branches of the

pneumo-gastric, and by filaments from the recurrent nerve which
it crosses.

The inferior or descendingfilaments are many ; some of these inferior

pass before and some behind the subclavian artery, and they gg'"""-'^"

join, below, the inferior ganglion.

The inferior cervical ganglion, irregular in shape, occupies infenoi-i

the interval between the transverse process of the last cervical Gal7-"^

vertebra and the first rib, and it frequently extends in front of
^'"°""

the neck of the rib. to join the first thoracic ganglion. It is
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situated behind the vertebral, and internal to the superior inter-

costal artery ; filaments are given ofF from the different parts of

this ganglion, as in the two others ; thus there are ascending,

descending, anterior, internal, and external.

Ascend- The ascending filament connects this ganglion with the one

b°liich. above, and forms the communicating cord between them.
Descend- The descending filaments consist of two short cords which
^"^" connect this to the first thoracic ganglion ; these branches are

sometimes absent, and the substance of the ganglion extends to

the first thoracic, and joins it.

Ante- Tiie anterior arise from the front of the ganglion, they come
forwards to encircle the subclavian, and some filaments extend

along the branches of this artery.

Ester- The external filaments, ivom. the outer part of the ganglion,
°*^'

join the lower cervical nerves which enter into the cervical

plexus ; these should be followed outwards to their union with

the nerves. Other branches of this set enter the foramen in

the transverse process of the^cervical vertebra^, with the verte-

verte- bral artery, and form, around this vessel, the vertebral plexus,

p^iexus. which joins with some of the cervical nerves.

Internal. The internal branch or the inferior cardiac nerve is the chief

Cardia°c branch from the ganglion, it descends beneath the subclavian
Kerre. artery, and joins with filaments from the recurrent nerve ; it

then enters the thorax, and joins the cardiac plexus, behind

the arch of the aorta, and in front of the trachea.

This completes the anatomy of those parts of the right side

that can be advantageously examined, and it now remains to

dissect the lower portion of the other half of the neck, in which

the difference between the relations of the two sides will be

found ; and also the other parts of the head and neck which

have not yet been seen.* In the foUovring description of the

left side, it is chiefly the differences between it and the right

that are noticed, and the dissector will be directed to turn to the

description of the right, when that will suffice.

DISSECTION OF THE LEFT SIDE OF THE HEAD AND NECK.

Dissec- Xhe dissection and the anatomy of the orbit are to be pro-

of the ceeded with as on the right side, if this has not been done at

^J^.f' the same time as the other orbit.

Of the For the dissection of the neck, make this part tense over a
Poste- • •

rior Tri-

° ' * It is impossible that some of the remaining dissections can be made on

each side ; if, therefore, there should be two dissectors to the head and neck,

they must join in the performance of them.
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narrow block, and if the posterior triangle has been omitted,

examine it ; then continue with the dissection of the anterior of the

part of the neck, and anterior triangle, and use the description ^^^^'

of the right side as far as to the subclavian artery.

The sicbdavian artery of the left side differs greatly, in sub-

the first part of its course, from that of the right side, since
^^tery.

it arises as a separate branch from the arch of the aorta in the

thorax, instead of from a trunk, common to it and the carotid,

opposite the sterno-clavicular articulation. The artery forms an

arch over the first rib to reach the upper extremity, and it is

divided, as the right, into a portion internal to the scalenus, one

beneath this muscle, and one which extends from its outer

border to the lower margin of the first rib. It is the portion

internal to the scalenus that differs so much from the similar

part in the vessel of the opposite side, since it ascends vertically

out of the chest, to reach the first rib, is longer than on the

right side, and does not extend to so high a level in the neck,

but lies deeply in the thorax and lower part of the neck, in

contact with the oesophagus and spine. The portion of this

first division of the artery, contained in the thorax, will be de-

scribed with the dissection of that cavity, and the relations of the

part in the neck are the following :— in front of the artery, but

at a distance from it, are the integuments and fasciae, the sterno-

mastoid, hyoid, and thyroid muscles, the anterior jugular vein,

sternum, first rib, and clavicle ; superficial to the vessel, but
parallel and somewhat internal to it, is the common carotid,

which, on this side, arises by a single trunk from the arch of

the aorta. The pneumo-gastric nerve, instead of crossing it at

right angles, lies parallel to it and in front of it, and enters the

thoi-ax between the internal carotid and jugular vein ; the in-

ternal jugular vein, in like manner, is parallel to the artery but
superficial to it, and at tlie lower part of the neck inclines

outwards to join with, the subclavian in the brachio-cephalic vein

of this side. The artery is accompanied by branches of the

sympathetic, or by the cardiac nerves of this side,— the superior

being in front, the middle on its outer side, and the inferior

nerve beneath. Behind the artery are the longus colli muscle,

and the inferior cervical ganglion of the sympathetic, which
separate it from the spine ; to the inner side is the oesophagus,

and between it and the vessel, the thoracic duct ; to the outer

side is the neck of the first rib, over which the subclavian turns,

and the pleura envelopes the vessel on this side.

The two remaining portions of the artery, beneath the scalenus
and beyond it, are the same on both sides of the neck ; the
branches, too, resemble so closely those of the right side that
they do not require a separate description ; they arise sooner
from the vessel, lie rather deeper in the chest, and are longer in

contact with the pleura. For the description of these parts of the

Q
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artery, see the dissection of the opposite side. After the sub-
clavian artery, take the thoracic duct, which is now exposed.

Thoracic The thoracic duct*, so named from the greater portion of it

Duct, occupying the cavity of the thorax, is the channel by which the
nutritive and effete particles enter the general circulation. It

escapes through the upper aperture of the thorax, along with

the subclavian artery^ to open into the venous system near the

union of the left subclavian and jugular veins. In the neck it

lies between the subclavian vein and the oesophagus, ascends

as high as the seventh or the sixth cervical vertebra, and then

turas downwards and outwards, forming an arch whose concavity

looks downwards, to open into the subclavian vein, external to

its junction with the internal jugular. It is situated at first

beneath the carotid artery, though not in contact with it, except

it rises very high in the neck, and it is placed on the longus

colli muscle ; it is between the oesophagus and subclavian artery,

below, but after this vessel is directed outwards, it is between
the CESophagus and vertebral artery. Opposite the seventh or

sixth cervical vertebra, the duct is directed outwards to the

vein, and this transverse part crosses in front of the vertebral

artery and vein, the thyroid axis, and the anterior scalenus

muscle and phrenic nerve ; and beneath the internal jugular

vein and pneumo-gastric nerve, but separated from the sub-

clavian artery by the scalenus muscle. The arch that it form&

is placed higher than that of the subclavian, but below the arch

of the inferior thyroid artery. The duct is frequently divided

into many portions before entering the vein.

Brachial Take next the brachial plexus described on the other side,
Plexus. ^^^ then the difference between the left and right common

carotid arteries.

Common The left common carotid artery differs from the right, in com-
Carotid mencing"^in the thorax, as a single vessel, from the arch of the

"^ ^'^'
aorta, whilst the vessel of the right side begins in the bifurca-

tion of the brachio-cephalic trunk, into carotid and subclavian,

opposite the sterno-clavicular articulation. It is therefore longer

than the right, lies deeper in the chest, and ascends almost

vertically from it to reach the sterno-clavicular articulation ;.

the portion of the artery, between its origin and the upper part

of the sternum, has relations different from the vessel of the

ridit side, but above this they are the same. In front of the

cai-otid is the sternum, with the origins of the sternal muscles,

but these are not close to the artery"; and in the thorax it is

crossed by the left brachio-cephalic vein. The artery lies on

the trachea which it crosses to reach its left side, and beneath

it, above this, but not usually in contact with it, is the thoracic

duct; to the inner side of the carotid is the trachea, and to the

* The duct should be uijected from the thorax or abdomen.
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outer, the subclavian artery wliicli is nearly parallel to it, but
situated deeper in the neck. The jugular vein and the pneurao-
gastric nerve lie to the outer side of the vessel, but nearer to it

than on the right side, because the trunk of the left carotid is

not directed so obliquely inwards, inasmuch as it arises from the

arch much nearer in a line with the side of the neck which it

supplies.

The description of the right side will serve for the remainder
of the relations of the common carotid artery ; and after the

common carotid continue with the anatomy of the thyroid

body, and the relative anatomy of the trachea and oesophagus in

the neck, as described below.

The thyroid body, whose use is unknown, is a reddish, glandu- Thyroid

lar-looking organ, situated on the sides of the larynx and upper ^°*^^''

part of the trachea. It consists of two lateral portions or lobes Lobes.

united together by a transverse portion — the isthmus— which isthmus.

extends across the upper part of the trachea over its two or

three first rings, and is very variable in size and shape. Each Rcia-

lobe is conical in form, the apex, above, reaches as high as the
*'°"^'

thyroid cartilage and lies between this and the common carotid

artery; the base, below, is contiguous to the sixth ring of the
trachea, and it separates also the artery from this tube ; its sur-

face is convex and projects forwards by the side of the larynx
and trachea, as well as backwards towards the spine, so as to

come into contact with the carotid artery, jugular vein, and
accompanying nerves, which it conceals more or less, according
to its size ; and it is covered by the omo-hyoid, sterno-hyoid,

and thyroid muscles, the latter being in close contact with it,

and stretched laterally by the projecting gland beneath. On the

side next the isthmus each lobe is hollowed out, and in contact

with the thyroid and cricoid cartilages, the upper part of the

trachea with the lower portion of the pharynx, and, on the
left side, with the projecting oesophagus. From the upper part

of the thyroid body a process — the pyramid— ascends to be pyra-

connected to the os hyoides or to the thyro-hyoid membrane ;

'""*

this structure is sometimes only fibrous, at others, it resembles
the structure of the thyroid body, and it is described, by Soem-
mering, as a muscle— the levator glandulce thyreoidece — which
is attached above to the os hyoides, and below to the gland. The struc-

thyroid body is of a brownish red or purple hue, its size is larger'"''^

in women than in men, and when it is much increased in volume,
it presses on the trachea, and the vessels on each side ; it is

composed of a spongy texture, the cells of which communicate
together, and contain a viscid yellowish fluid : the intimate
structure and the uses of this body are not ascertained, though
it has some resemblance to other glands, in being formed of small
lobules connected into larger lobes by an enveloping cellular

tissue destitute of adipose matter, but no excretory tube has

Q 2
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Vessels, hitherto been found to convey away the fluid it contains. The
arteries that this body receives are four in number, two on each

side ; they are named thyroid, the superior coming from the

carotid, and the inferior thyroid from the subclavian: these

divide into many branches for its supply, and anastomose very
Veins, freely together. The veins are also veiy numerous, there being

a superior, middle, and inferior thyroid for each side ; the

superior and middle veins have been seen to open into the

internal jugular vein on each side ; and the inferior thyroid

veins leave the lower part of the thyroid body, descend on the

trachea beneath the sterno-thyroid muscles, and by their union

and anastomosis form a plexus in front of the trachea. From
the lower part of the plexus issue the right and the left inferior

thyroid vein, the former opens into the superior cava near its

commencement, and the latter into the left brachio-cephalic

vein.

Reia- The trachea, or air tube for the lungSj continuous above with

x^c{
° the larynx, ends below in the thorax by dividing into a branch

Trachea
f^j. gficli lung. It is an almost cylindrical tube, situated in the

in til 6 ^ *'

Neck, middle line, and extended from the fifth cervical, to the third

dorsal vertebra ; it is always open or pervious, by reason of its

cartilaginous rings, and it is very moveable. In front of the

trachea are the sterno-thyroid muscles, which leave an interval

in the middle line, and by means of this the deep cervical fascia

comes into contact with its surface ; the brachio-cephalic and
left carotid arteries lie on the trachea near the top of the sternum,

above this is the plexus of the inferior thyroid veins, and near

the larynx, the isthmus of the thyroid body crosses it. This

tube lies on the cesophagus, and partly on the recurrent nerves

that lie between it and the cesophagus. On each side is the

thyroid body and the common carotid arteries. The part of

the trachea that touches the cesophagus wants the cartilaginous

rings, and is flat and muscular.

jjeia- ihe cesophagiis, named from its use, is a muscular cylindrical

"t|""^°^_ tube between the pharynx and stomach ; it commences above,

phagus. as the trachea, opposite the fifth cervical vertebra, and it joins

the stomach opposite the tenth. This tube extends through

part of the neck and through the thorax, occupying for the most
part the middle line of the body, but in some parts of its course

it slightly projects to one side or the other ; thus, in the lower

part of the neck it inclines to the left of the trachea and vertebral

column, and in the thorax it changes also its position, but this

will be verified with the dissection of this cavity. In front of

the oesophagus is the trachea, but in the lower part of the neck,

on the left side, it projects beyond the trachea, and comes into

contact with the thyroid body, the sterno-thyroid muscle, and-

the inferior thyroid artery. It lies on the longus colli muscle

and the vertebral column. On each side are the common carotid
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arteries, the proximity of the left being greatest, because of the

position of the tube of the oesophagus on the left side ; it is

crossed also by the inferior thyroid arteries, and by the right

recurrent nerve^ but the left is placed in front of it. The
thoracic duct is in contact with its left side in the lower part of

the neck.

Use the description of the right side to dissect the cervical

plexus, the trunk of the external carotid artery, and some of

its branches ; but when the dissector has proceeded as far as to

the dissection of the pterygo-maxillary region (p. 184-.) he must
cease altogether to take it as a guide, since to follow the same
order would destro}"- the anatomy of parts specially left to be
examined.

Continue with the dissection of the recui'rent nerve of the Dissec-

left side, and also with the middle and inferior cervical ganglia, *'°"'

and their branches. Much the same dissection is to be made
as on the other side ; remove the carotid arteries by cutting

across the common carotid in the lower part of the neck, and
the external and internal where they are crossed by the digastric

muscle. In taking away the portion of the artery, be careful of

the nerves of the sympathetic which lie behind it. Take away
the upper part of the sternum, clavicle, and part of the first rib,

by sawing through the latter about its middle, the same rib on
the right side having been sawn through, and set aside these

portions of bone for the examination of the sterno-clavicular

articulation : divide the subclavian artery to see the inferior

cervical ganglion on the neck of the first rib ; the middle
ganglion is found on or near the inferior thyroid artery, beneath
the great vessels ; and the recurrent lies between the trachea

and oesophagus after it has turned round the arch of the aorta.

The inferior laryngeal or recurrent iierve of the left side arises Recur-

from the pneumo-gastric in the thorax, opposite the arch of r?"'
^

the aorta which it turns round; it then ascends to the larynx
between the trachea and oesophagus, parallel to the subclavian
artery, and crosses beneath the common carotid, and the in-

ferior thyroid arteries ; opposite the cricoid cartilage, the nerve
enters into the larynx by passing beneath the side of the

thyroid cartilage, and the lower border of the inferior constrictor

muscle. This nerve lies altogether in front of the oesophagus,

and therefore anterior to the one of the right side. When it

turns round the arch, and even whilst it lies on the trachea
below, it gives numerous filaments to the cardiac plexus ; it gives,

in like manner with the right, branches to the trachea, oesophagus,

and inferior constrictor muscle.

The middle and inferior cervical ganglia of the sympathetic
are so similar to the same ganglia of the right side, that the
same description is sufficient. (Refer to page 223.) The cardiac

branches are slightly different.

Q 3
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Left The superior cardiac nerve of this side descends beneath the

Cardiac'^ great vessels, and as it enters the thorax lies between the carotid
Nerve, a^nj subclavian arteries, and parallel to them, instead of ci'ossing

the subclavian at right angles. In the thorax it passes over the

arch to join the superficial cardiac ganglion.

Left The middle cardiac nerve is joined by many filaments that

descend to it from the middle ganglion, it commonly joins the

inferior cardiac nerve and passes beneath the subclavian, then

along its outer side, and ends in the deep cardiac plexus.

Left The inferior cardiac, on this side, is small, it is frequently

Ca^^diac
united with the middle, and enters the cai'diac plexus ; it joins

with the recurrent nerve.

Cardiac The lower cardiac branch of the pneumo-gastric resembles the

Pneut right in its origin above the end of the clavicle, but it. enters

the chest by the side of the carotid, and passes over the arch

of the aorta to join the superficial cardiac ganglion.

Middle
Cardiac.

mo-
tric,

DISSECTION OF THE PHARYNX.

Dissec- To separate the pharynx in order to dissect it, cut through
'^'°"- the trachea and cesophagus, opposite the first rib, if this has

not been done by the dissectors of the thorax. The pneumo-
gastric and sympathetic nerves are to be divided about the

middle of the neck, and, with the internal carotid and ninth

nerve of the left side, they are to be carried forwards with the

pharynx, so that they may remain connected to this part after

it is removed : sepai'ate these parts from the spine as far as to

the base of the skull. Instead of sawing vertically through
the base of the skull, by which proceeding the pneumo-gastric
and sympathetic nerves and the internal carotid are removed
from the pharynx, and the ear, portio dura, and chorda tympani
nerves destroyed,— the pharynx, and that part of the skull to

which it is connected, are to be separated from the portion to

which the spine is articulated, so as to leave entire the anatomy
of both. To do this, saw vertically through the left side of the

skull, in the depression for the lateral sinus, close behind the

mastoid process of the temporal bone, as far as to the foramen
lacerum jugulare ; this will leave untouched the margin of the

foramen magnum and the articulation of the atlas with the first

vertebra : on the right side this will not be required, as the bone
is taken away in the dissection of the eighth nerve. From the

extremity of the incision on the left side, cut forwards with a
chisel, through the occipital bone — in a line internal to the

forainen jugulare and inferior petrosal sinus— to the centre of

the basilar process of this bone ; this leaves undisturbed the
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eighth nerve in its foramen ; on the other side, if it is necessary,

the chisel may pass along the line of union of the occipital

bone and the petrous portion of the temporal. Turn upwards,

now, the base of the skull, and support the basilar process of

the occipital bone on a block in contact with its inner surface ;

seek, on the under surface of the basilar process, for the line of

separation between the attachment of the pharynx and the

muscles of the spine, and cut through the bone at this part with

a small Hey's saw or with a chisel : the pharynx, with its con-

tiguous nerves and vessels, and the anterior part of the skull

are now taken away in one piece ; and the posterior part of the

skull with the spine articulated to it in another. The anterior

portion is to be first dissected, but the posterior must be pre-

served for an after examination.* Fill the pharynx with cotton

wool or hair, both from the mouth and from the aperture in the

CEsophagus ; fasten it with hooks to a block, with the pharynx
pendent and towards the dissector. Remove a thin fascia from
the muscles on the I'ight side^ and in the direction of their

fibres which radiate from the front to the middle line. There
are three constrictor muscles,— a superior, middle, and inferior;

beneath the inferior near the larynx is the inferior laryngeal

or recurrent nerve, between the middle and inferior, is the

superior laryngeal nerve, and between the middle and superior

is the glosso-pharyngeal nerve and stylo-pharyngeus muscle.

On the left side the nerves mentioned above, as well as the

pharyngeal plexus, opposite the middle constrictoi', are to be
particularly dissected; another view of the eighth nerve issuing

from its foramen, and of the branches given off by it and the

ninth and sympathetic nerves, will be obtained by detaching the

dieastric muscle, the styloid process and its muscles, and by
removing some cellular membrane. The region beneath the

base of the jaw may be again examined, without sawing the
bone ; or the glosso-pharyngeal nerve may be dissected, on-

wards, to its position beneath the hyo-glossus, by cutting through
the mylo-hyoid muscle, and turning aside the submaxillary
gland. As the different muscles and nerves are brought into

view, the dissector should turn to the description already given
of them, — since a view of them, under different circumstances,
gives a clearer conception of their relations and anatomy.
The pharynx is the upper dilated portion of the tube of the Pha-

oesophagus, and by means of it the mouth and nose communi- "^y"^-'

cate with the cavities of the stomach and lungs. Its extent is

from the base of the skull to opposite the fifth cervical vertebra
or cricoid cartilage of the larynx, and it ends at this point by
becoming contracted and joining the oesophagus ; it is fixed

* It is advantageous to wrap this, as well as the sterno-clavicular articu-

lation and portion of the temporal bone, in calico moistened v/ith a solution
of bichloride of mercury.

a 4-
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in its position, by its attachment above, on each side, to the
basilar process of the occipital bone to the petrous portion of

the temporal, to the internal pterygoid plate of the sphenoid;

below and in front of this, to the pterygo-maxillary ligament,.

to the posterior part of the mylo-hyoid ridge of the inferior

maxillary bone, and to the side of the tongue ; and in front it is

fixed to the os hyoides and sides of the larynx. The shape of

the pharynx is conical, the base above and the apex below. It

is situated behind the nose, mouth, and larynx, which open into

it ; and it is placed in front of the vertebral column, longus

colli, and rectus capitis anticus major muscles, some cellular

membrane only intervening. On each side are the styloid pro-

cess and muscles, with the parotid gland, the carotid arteries,

— the internal nearer than the external, — the internal jugular

vein, and the eighth, ninth, and sympathetic nerves with their

branches ; more anteriorly still the angle of the jaw and internal

pterygoid muscle project over its upper part, but they are sepa-

i*ated by an interval filled with cellular membrane : in the lower
part of the pharynx the common carotid artery, jugular vein,

and thyroid body are on each side. The bag of the pharynx
is formed by the three thin constrictor muscles, and they are so

arranged, that the upper fibres of the inferior muscle ascend,

externally, higher than the lower border of the middle con-

strictor; and the upper fibres of the middle constrictor cover,

in the same manner, the lower of the superior muscle. The
upper and posterior part of the bag is completed by an apo-
neurotic expansion which is fixed to the occipital and temporal

bones, and degenerates into cellular membrane as it descends.

Inferior The inferior constrictor muscle, the lowest and most super-

strrc'tor ficial of the three muscles of the pharynx, because of their
Wuscie. imbricated arrangement, arises, by a fleshy process, from the
"^'"' side of the cricoid cartilage between the attachment of the

crico-thyroid in front, and the crico-arytsenoideus posticus be-
hind; from the oblique ridge on the side of the thyroid cartilage,

to which the sterno-thyroid and thyro-hyoid muscles are fixed,

and also from the side of the cartilage behind this ridge. The
origin is small, when compared with the insertion ; for the fibres

radiate to the middle line, the inferior being nearly straight, the

superior ascending high above the lower fibres of the middle

constrictor, and the central ones being intermediate between the
inser- two, and they are all inserted into the raphe of the middle line

Reia- behind. The cutaneous surface of the muscle is covered by the
tions. sterno-thyroid muscle, by the thyroid body, common carotid

artery, and jugular vein ; and, posteriorly, it is in contact with

the muscles of the spine. The inner surface is covered by the

lining membrane of the pharynx. The lower border is straight,

and marks the line of division between the oesophagus and
pharynx, and near the attachment of the muscle to the larynx^
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the inferior laryngeal nerve crosses beneath this border ; the

upper border, oblique, overlaps the middle constrictor, and is

crossed by the superior laryngeal nerve and artery which enter

the larynx.

The middle constrictor muscle, situated deeper than the in- Middle

ferior, is conical in shape, the apex in front and the base at the s^rktor

middle line behind. The fibres arise from the great cornu of ^"scie.

the OS hj'oides, from the small cornu and stylo-hyoid ligament, ^^'S'"*

joining with fibres of the genio-hyo-glossus muscle, but the

lingual artery separates this attachment from the hyo-glossus

muscle which should be divided to see it ; from this origin the

fibres diverge backwards, the superior passing obliquely upwards
to end in the aponeurosis of attachment of the pharj'nx, the

inferior downwards beneath the lower constrictor, and the middle

almost transversely backwards to be inserted with the rest into inser.

the raphe in the middle line. In contact, externally, with the ^°"^_

side of the muscle, are the carotid arteries, jugular vein and tions.

accompanying nerves, and the lingual artery and hypoglossal

nerve lie on it for a short distance. The inner surface of the

muscle is covered by mucous membrane. The upper border is

separated from the superior constrictor by the stylo-pharyngeus

muscle and glosso-pharyngeal nerve ; and the superior laryngeal

nerve is between the lower border and the inferior constrictor.

The anatomy of the stylo-pharyngeus muscle may be repeated
on this side.

The superior constrictor muscle is the least marked of the Superior

three, and it differs from the rest in its shape, for, although the s^Hctor

fibres are directed backwards, the muscle does not retain the Muscle,

conical form. The origin of the muscle is from the lower third origin,

of the inner surface of the internal pterygoid plate, from its

liamular process, and from the lower part of the tuberosity of
the palate bone ; from the pterygo-maxillary ligament which
gives attachment in front to the buccinator muscle, and behind
to this muscle, and this will be exposed by dividing the internal

pterygoid on the right side ; from the jDOSterior part of the
mylo-hyoid ridge behind the attachment of the mylo-hyoid
muscle, also from the side of the tongue, the fibres joining

those of the hyo-glossus. From these numerous points of origin

the fibres pass backwards ; the superior ascend, forming an arch

below the skull, to be itiserted into the fibrous membrane that inser-

attaches the pharynx to the petrous portion of the temporal
'^'°""

bone and base of the skuh, and the others run beneath the
middle constrictor to end in the raphe of the middle line^ and
some also end in the aponeurosis. The outer surface of the Reia-

muscle is in close proximity, on each side, to the internal carotid
^'°"*"

artery and jugular vein, the eighth, ninth, and sympathetic
nerves, with their branches, the styloid process and its muscles,
the internal pterygoid muscle which is in contact with it at its
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insertion, but, as the pterygoid is directed downwards and out-

wards to the angle of the jaw^ an interval is afterwards left

between them ; still farther back, this surface is partly covered
b}^ the middle constrictor, and it is in contact with the muscles
of the spine. Above the arched border of the fibres passing

backwards from the pterj'goid plate to the aponeurosis of attach-

ment, are seen the small levator and tensor palati muscles,

which arise external to the cavity of the pharynx, and enter it

at this spot. Beneath the basilar process, near the middle line

behind, the aponeurosis is uncovered by muscular fibres in a

small space, — the sinus of Morgagni. The inner surface of

the muscle is lined by the mucous membrane, and by the pro-

longation of the aponeurosis. The lower border is overlaid by
the middle constrictor, but separated from it, in front, by the

stylo-pharyngeus muscle and glosso-pharjaigeal nerve.
Aponeu- The aponeurosis of attachment, which connects the pharynx,

Attach- posteriorly, to the base of the skull, and completes its cavity
ment. behind, is connected in the centre to the basilar process of the

occipital bone, and laterally to the petrous portion of the tem-
poral, and to the Eustachian tube ; the strongest fibres are fixed

to the point of the petrous portion of the temporal bone, and to

the basilar process of the occipital, and tlie muscular fibres of

the constrictor end on this membrane. The aponeurosis joins,

above, with the periosteum, and, below, it is thin and cellular,

and extends between the mucous and the muscular portion of

the pharynx.
Pharyn- ^^Q pharyngealplexus of nerves, dissected on the left side of

Plexus, the pharynx, consists of an interlacement of branches from the

pharyngeal branch of the pneumo-gastric, from the external

larj-ngeal branch of the same nerve, from the glosso-pharyngeal

nerve, and from the superior cervical ganglion of the sympa-
thetic. It is situated on the lateral part of the posterior sur-

face of the pharynx, and opposite the middle constrictor;

numerous filaments ai-e given off from it, in different directions,

to supply the muscles and mucous membrane of the larynx

;

small branches of the pharyngeal artery accompany these nerves

to the pharj'nx.

Dissec- Open the pharynx by a vertical incision, behind, along the
tion. - centre, remove from it the cotton wool or the hair, and fasten

back the sides of the tube; a better view of the upper part is

obtained by dividing the occipital attachment. The following

are the objects to be noticed in the interior of the pharj'nx

;

beginning above, the openings of the nares, separated by the

septum nasi ; on each side of this, and rather behind it, is the

trumpet-shaped aperture of the Eustachian tube* ; and below it,

is the moveable curtain of the soft palate, which partly closes

* The dissector may practise passing a bent probe along the floor of the

nose into the aperture of this tube.
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the large aperture of the mouth. The opening between the

mouth and pharynx is named the isthmus of the fauces, and on
each side is a collection of mucous follicles— the tonsil —

-

situated between two prominent folds of mucous membrane,
or the pillars of the soft palate, which descend from this struc-

ture to the side of the tongue and the pharynx. The aperture

into the larj'nx is the next in order below the mouth ; and close

in front of it is the epiglottis, to which are attached, in front,

three folds of the mucous membrane, which connect it to the

tongue. The aperture into the oesophagus, below, is the last

opening into the pharynx.
The posterior openings of the nostrils into the pharynx are two Open-

in number, and they are separated from each other by the o"1:he

septum of the nose, which extends backwards to the posterior Nostrils.

part of the bony portion of the roof of the mouth. Each aper-

ture is oval in shape, its longest measurement being from above
downwards, and it is formed by the osseous parts that bound it

in the dried skull, covered by mucous membrane ; thus above is

the body of the sphenoid bone, below the palate plate of the

palate bone, internally the vomer, and externally the internal

pterygoid plate.

The velum pendulum palati, or soft palate, is a square-shaped Soff

moveable part, attached to the posterior margin of the hard
palate, and it increases the surface of the roof of the mouth. It

is suspended almost vertically above and behind the isthmus of

the fauces, the aperture of which it can entirely close when it is

drawn down, and during deglutition it is placed horizontally,

and separates the upper from the lower portion of the pharynx.
By the position of the soft palate, the anterior surface is directed

downwards and forwards, and is continuous with the roof of the

mouth ; the posterior looks, in the opposite direction, to the

pharynx; both surfaces are marked by a line which indicates the

original separation into two lateral halves. The upper border
is fixed to the posterior margin of the palate plate of the palate

bone ; the lower is free, and presents in the middle line an
elongated pendulous portion,— the uvula, and on each side ofuvuia.

this, an arched part,— the half arch of the palate. The velum Half

consists of an aponeurotic portion which is moved in different
^'^'^ ^^'

directions by muscles, together with some mucous glands,

vessels, nerves, and cellular membrane, which are enveloped by
the mucous membrane.

Raise the mucous membrane from the pharyngeal surface of Dissec

the soft palate to expose the muscles ; the removal of it from
'°"'

the uvula must be done carefully, so as not to take away the
pale fibres of the azygos uvulae muscle, situated in the centre,

in the form of two small bands. On each side are two other
muscles, — the levator, and tensor palati ; the former only is now
visible ; but to see the tensoi", as well as the origin of the levator,
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take away, on the right side, the portion of the superior con-

strictor, which is attached to the internal pterygoid plate, as

well as the upper attachment of the pharynx on this side, then,

by removing some cellular membrane, it will be found between
the internal pterygoid plate and muscle ; trace the tendon of

the muscle round the hamular process, and follow it into the

soft palate to join the aponeurosis : the tendon would be better

seen by raising the mucous membrane from the front of the soft

palate. The Eustachian tube is closely united to these muscles,

and should have the mucous membrane removed from it ; this

is to be done on the right side, if it should not be too much
hijured, because some nerves may be destroyed on the left.

Aponeu- The ajjoneurosis of the soft palate is a white, shining, fibrous

o?\'fie
structure, fixed above to the hard palate, and joined by the

Palate, fibres of the tendon of the tensor palati ; it becomes thinner as

it descends in the palate.

Levator The levator palati, or internal peristaphyline muscle, situated

wllscie. half within and half without the pharynx, is a thick roundish

Origin, musclc, wliich arises from the under surface of the petrous por-

tion of the temporal bone, between its apex and the carotid

canal, and also from the pharyngeal or under surface of the

Eustachian tube. The fibres descend vertically, enter the

pharynx above the curved fibres of the superior constrictor, and
continue onwards, between this muscle and the mucous mem-
brane, as low as to the posterior margin of the hard palate ; at

this spot they spread outwards, occupying the greater part of

inscr- the half of the soft palate, and some are inserted into the
*'""• aponeurosis, whilst others join those of the opposite side along

the centre, and beneath the motor or azygos uvulae muscle.

Rei3- The origin of the muscle is external to the pharynx, and it

tions. enters above the arched fibres of the superior constrictor ; it is

situated behind the Eustachian tube, or lies on it in the pre-

sent position of the subject. The outer surface is in contact

with the fifth nerve, and superior constrictor muscle ; the inner

or pharyngeal is contiguous to the mucous membrane, but, at its

termination, the motor uvulae muscle lies on it.

Tensor The teiisor or circiimflexus ijalati, or external peristaphyline

Muscle Hiuscle, like the preceding, consists of a vertical and a horizon-

tal portion ; the muscle is much thinner than the levator, and is

Origin, tcndinous by its deep margin. It arises from the scaphoid

fossa at the root of the internal pterygoid plate, from the sur-

face of the sphenoid bone adjoining, and from the anterior and
under part of the Eustachian tube which crosses between it

and the levator. The fibres form a thin riband-like band, which
is situated in the pterygoid fossa, between the internal ptery-

goid plate and muscle, and descends as far as to the hamular

process of bone, that terminates below the internal pterygoid

plate ; the muscle now becomes tendinous, turns inwards round
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the hamular process, to which it is bound down by a fibrous

membrane provided with a synovial sac, and it finally ends in a

wide aponeurotic expansion which is situated deeper, in this

position, than any of the other muscles, is attached, above, to a inser-

ridge on the under surface of the palate process of the palate '^'°""

bone, and joins also the aponeurosis of the palate. By the Reia-

outer surface, it is in contact with the fifth nerve, with the in-
'"'"^"

ternal pterygoid muscle, and with a small branch of the inferior

palatine artery between the two muscles ; the inner or pharyn-

geal surface is close to the Eustachian tube, and internal ptery-

goid plate. As the tendon passes round the hamular process it

is thrown into folds.

The levator or azygos uvuIcb muscle is situated in the middle Levator

line of the soft palate, and extends vertically to the tip of the Mu"cfe.

uvula. It consists of two naiTow slips of muscular fibres, sepa-

rated above by a slight interval, and fixed to the spine in the Origin,

centre of the posterior border of the hard palate ; the fibres i.nser-

descend to end in the tip of the uvula. This muscle is the R°"a.

most superficial on the posterior surface of the soft palate, and, tions.

with some mucous glands, forms the uvula.

The Eustachian tube, more distinctly seen by removing the Eusta-

levator palati, is a canal, partly osseous, and partly cartilaginous xJbe.

and membranous, by which the air in the cavity of the tym-
panum communicates with the atmosphere. The osseous part osseous

of the canal, to be seen with the ear or in a dry bone, is about ^^'^[

three fourths of an inch in length, and small in diameter; but

the cartilaginous and meinbranous part external to the skull is cartiia-

rather longer than an inch, is attached above, at the base of the S'^o"^-

skull, to the irregular margin of a bony groove formed by the

petrous portion of the temporal bone, and the spinous process

and great wing of the sphenoid, and is directed downwards and
inwards to open into the pharynx by a wide trumpet-shaped

aperture, opposite the inner surface of the internal pterygoid

plate, and rather above and behind the inferior spongy bone of

the nasal fossa of the same side. In this extent this part is

firmly connected to" the cartilage placed in the foramen lace-

rum basis cranii, also to the internal pterygoid plate, which it

crosses ; it is covered by mucous membrane, and lies between
tiie two long muscles of the palate,— the levator being placed,

on its pharyngeal surface, and the tensor on the external or

cutaneous side. The tube is formed by two cartilaginous plates

vinited above, but separated below, and the interval between
them is filled by a fibrous membrane continued back to the

attachment of the cartilage to the temporal bone, the internal

plate, much the largest and thickest, projects farthest forwards,

and, being dilated, hangs over the other, and forms the trumpet-

shaped mouth. Its cavity is angular, since it is formed by
the juxta-position of two flat pieces of cartilage ; by this tube
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the mucous membrane of the phai-ynx is contmued mto the
cavity of the tympanum.

Dissec- Descending from the soft palate are two prominent folds of
the mucous membrane, or the pillars of the soft palate, which
bound, before and behind, the tonsil ; the anterior passes to the
side of the tongue and the posterior to the pharynx. Raise the

mucous membrane from these, and their prominence will be
seen to be occasioned by muscular fibres contained in them, —
the palato-glossus muscle occupying the anterior, and the palato-

pharyngeus the posterior fold.

Paiato- The palato-glossus 7nuscle or constrictor isthmi faucium is a

Mutcie. small fleshy band of fibres, extended from the soft palate to the
Origin, side of the tongue. Its origin above is united, in the soft palate,
inser- with the palato-pharyngcus, and, at its insertion into the side of

the tongue, the fibres are mixed with those of the stylo-glossus
;

Reia- each extremity of the muscle is wider than the centre. The
*'°"^' muscle assists to form on each side the isthmus of the fauces, it

is situated in front of the tonsil, and is covered only by mucous
membrane.

Paiato- The palato-pharyngeus muscle, forming the prominence of the

geul^"' posterior pillar of the velum, is expanded above in a muscular
Muscle, layer in the soft palate beneath the levator palati ; its fibres

Inser"
'^^'^ mingled below with the muscles of the posterior part of the

tion. pharynx, and they are said to reach the posterior border of the
Reia. thyroid cartilage. It bounds, behind, the tonsil ; it is covered

by mucous membrane, and gives rise to the prominence of the

posterior pillar of the soft palate.

Tonsil. The tonsil is a collection of mucous follicles, situated between
the pillars of the soft palate, above the side of the tongue, and
below the velum. The aggregate of the follicles forms a body
of an oval shape, but very variable in size ; and the apertures

of the follicles are generally apparent on its surface. By its

outer surface the tonsil is contiguous to the superior constrictor,

and external to this, the internal pterygoid muscle and angle of

the jaw are opposite to it; posterior to it is the intei'nal carotid

artery, as this lies against the superior constrictor, and, when
the tonsil is enlarged, it passes backwards far enough to touch

this vessel.

Isthmus The isthmusfaucium is the opening of communication between

cium. ^^^^ mouth and pharynx, it is narrower than either of the cavities

between which it is placed, and its size depends upon the posi-

tion of the soft palate, since it can be entirely closed by the

descent of this structure or curtain. The aperture is bounded,

below, by the tongue ; above, by the lower border of the soft pa-

late, which presents the uvula in the centi'e, and a half arch on
each side ; and, laterally, by the antei'ior pillar of the velum, con-

taining the constrictor isthrai faucium muscle.
Aper- The aperture of the larynx is below the isthmus of the fauces.
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and by it the air inspired, either by the mouth or nose, passes of the

to the lungs ; it is wide in front at the epiglottis, and pointed ^^'^J'"-'^-

behind in the interval between the arytasnoid cartilages of the

larynx. The sides are sloped off obliquely downwards and

backwards, and are formed by the aryt£eno-epiglottidean folds

of mucous membrane, which connect, as their name implies,

the arytsenoid cartilages to the epiglottis. This is closed by
the epiglottis.

The epiglottis, placed in front of the aperture of the larynx Epi-

and above it, is a leaf-shaped portion of fibro-cartilage, pointed sio"'^.

below at its attachment to the thyroid cartilage of the larynx^

and rounded and expanded above. It is retained at a distance

from the aperture it is intended to close, by means of folds of

mucous membrane which attach it to the tongue, in order that

the aperture of the larynx may remain open for the passage of

the air ; for it is only during deglutition, when the larynx is

carried upwards and forwards, that the epiglottis closes the

aperture. The folds of mucous membrane between it and the

tongue are, a central and two lateral ; and between it and the

arytaenoid cartilages, behind, are the arytsenoid folds before

seen.

The opening into the cesophagus, or the point at which the Opening

pharynx ends and the oesophagus begins, is opposite the cricoid 'al}lt

cartilage or fifth cervical vertebra. On the outer surface, the p'lagus.

line of separation is marked by a contraction and change in the

direction of the muscular fibres ; and the mucous membrane of

the inside is paler in the oesophagus than in the larynx.

The mucous membrane of the pharynx is continuous with that Mucous

lining the cavities of the mouth and nose, it descends over brane'.

the palate inclosing numerous small follicles, especially in the

uvula, and on each side it dips into the apertures of the tonsil

;

from the dorsum of the tongue it is continued to the epiglottis

and forms its anterior folds, and in the upper part of the pharynx
it is prolonged by the Eustachian tube into the cavity of the

tympanum. The membrane lines the pharynx, forms the ary-

tseno-epiglottidean folds on the sides of the aperture of the

larynx, and sends a prolongation into the larjaix, by means of

its opening, to line this tube and extend into its divisions in the

lungs ; it is then continued, by the cesophagus, into the stomach
and intestinal canal, so that this portion of the mucous mem-
brane is named the gastro-pulmonary, because of its lining the

lungs and digestive organs. The mucous membrane is thicker

above than below, and its character, near the different apertures,

approaches much to that lining the cavities ; numerous small
• follicles are situated in it in the upper part of the pharynx. An
epithelium is still found to cover the membrane, and is con-

tinued with the prolongations sent from it to the lungs and
stomach.
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CEso- The relative anatomy of the cesopJiagus in the neck is ex-
phagus.

r^j^^i,-,e j^ and as the greater part of this tube is found in the tho-

rax, the particular dissection of its structure will be undertaken

in that cavity. It may be remarked, however, that it commences
opposite the cricoid cartilage by a constricted ring, that the

calibre of the tube is less than that of the pharynx, and that the

walls are flaccid, and approach each other. It consists of two

layers of muscular fibres, an external, of longitudinal, fixed by
some fibres to the back of the cricoid cartilage, and an in-

ternal of circular fibres : these are lined by the mucous mem-
brane.

CAVITY OF THE MOUTH.

Cavity
of the
Mouth.

Lateral
Bound-
ary.

Mucous
Mem-
brane.

The cavity of the mouth may be examined on the left side,

since the jaw is not sawn ; its size and shape depend upon the

position of the lower jaw, and its boundaries are partly osseous

and partly muscular. When the mouth is moderately opened
the cavity is of an oval shape, is situated below the nose, com-
municates behind, through the isthmus, with the fauces, and in

front it is closed by the lips. The tipper boundary or roof is

concave, and is formed by the upper lip, the alveolar arch with

its teethj the palate processes of the superior maxillary and pa-

late bones, covered by mucous membrane, and behind this, by
the soft palate ; from the different directions of the soft and hard
palate the aspect of the front of the roof is directly downwards,
but that of the back forwards and downwards. The floor is

formed by the lower lip and corresponding row of teeth ; behind
this, by an interval, in which is the sublingual gland, and by
the dorsum of the tongue; between the lower arch of teeth and
the tongue is the- frsenum linguae, attached to the posterior part

of the alveolar arch, and to the under surface of the tip of the

tongue, and it separates the sublingual glands of opposite sides,

on the side of this fold is the papilla, in which the submax-
illary or Whartonian duct opens, and into which a bristle has

been passed from the duct ; and extending laterally from the

frasnum is a raised fold of mucous membrane over the sublingual

gland, and in it the ducts of this gland are placed. Each lateral

boundary is the commissure of the lips, with the cheeks and the

ramus of the lower jaw ; on this part near the second molar tooth

is the opening of the parotid duct, marked also by a bristle in-

troduced into it, and the openings of one or more small ducts

from the molar glands are opposite the last molar tooth.

The mucous membrane of the mouth presents a very different

appearance to that of the pharynx, and on the bony parts of the
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cavity it resembles fibro-mucous membrane in its character:

the epithelium or epidermis is very distinct on its sm-face. At
the margins of the lips it joins the skin on the exterior of the

body, the transition between the two being gradual, and after

lining the cavity of the mouth, it extends into the pharynx by
the isthmus. If it is traced on the roof it is found to present a

fold — the frasnum— between the lip and alveolar arch; to

surround the teeth and form projections between them, and it

here changes much its character, becomes thick and hard, and
sends a prolongation into each socket of the teeth to join the

lining membrane ; it then extends over the hard palate, on v/hich

it is thick, and thrown into transverse folds in front, and it is

separated from the bone by palatine glands, which are most
numerous posteriorly : it closes the apertures of the palatine

foramina in the roof. In the floor are the freenum of the lip

and tongue, and, on each side of this last, is the raised fold

which marks the position of the sublingual gland ; it is pro-

longed also into the Whartonian duct which it lines, and at the

posterior part of the tongue it gives rise to the folds of the

epiglottis. Between it and the lips are numerous small labial -l^mxax

glands, easily seen, by raising the mucous membrane, to be '^^-''^^s-

conglomerate salivary glands, whose ducts perforate the mem-
brane behind the lips ; there is a greater number in the lower
than in the upper lip. On the cheeks the membrane is sepa-

rated from the buccinator muscle by the buccal glands, and is Buccal.

continued into the parotid duct.

Each cheek consists of the muscular layev of the buccinator The

with integument, cellular membrane, vessels and nerves, on the ^^'^^s^^-

outer side, and with the mucous membrane and buccal glands

on the inner ; each is limited in front by the commissure of

the lips, behind by the ramus of the lower jaw and isthmus,

and it is fixed above and below to the outer surfaces of the
alveolar borders of the jaws; on the inner surface is the open-
ing of the parotid duct, and the small apertures of the malar
and buccal glands. The arteries to this part come from the vessels.'

facial, transverse facial, buccal, and posterior dental arteries ; the Nerves.

nerves from the fifth and seventh.

The lips are two moveable muscular parts that close, in front, The
the opening of the cavity of the mouth, in the same way as the -^'P'-

eyelids did their intervening aperture ; the lower is the largest

and most moveable. They consist of the muscular layer of the
orbicularis, covered externally with skin, and internally with
mucous membrane ; and their labial glands lie between the mus-
cular and the mucous layers. The arch of the coronary arteries

is situated in each nearer the inner than the outer surface
;

and the other small arteries that supply the lips are derived Vessels.

from the inferior labial, mental, and infra-orbital arteries, and
R
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Nerves, some Small branches come also from the facial : the nerves are

from the fifth and seventh.
The The teeth:, the agents in the mastication of the food, are placed

in the alveolar margins of the jaws In the form of two arches—
the dental arches— convex forwards, and concave to the cavity

of the mouth. The posterior part of the upper arch meets the

lower in the back of the cavity, in order that the food may
be ground, but in front they are used only as cutters, and
pass each other as the blades of a scissors. The arch of the

upper jaw usually projects in front, over that of the lower, so

that the upper teeth pass before the lower when the mouth is

closed ; but the under arch oftentimes passes in front of the

upper, in the like circumstances. The teeth are named, from

their form or use, incisor, canine, and molar or grinding teeth.

In the adult there are sixteen in each jaw, and they are sym-
metrical on both sides ; thus, in each half of the jaw, there

are tvvo incisors in front, one canine behind this, and farther

back five grinding teeth which differ in shape and size, — the

two anterior being named bicuspid, and the three last, molar

teeth : the molar are again spoken of as first, second, and third,

and the last has received the appellation of dens sapientlse, from

the late period at which it appears.

The tongue will be examined with the larynx.

DISSECTION OF THE NOSE.

Dissec- The portion of the base of the skull may be sawn through,
*'°""

vertically, on the right side of the crista galll, and close to this

process, the loose portion of the lower jaw and the remains of

the cheek having been previously removed from the upper jaw

of this side. Instead of completing the section from above, it

will be preferable to saw only a certain distance in this direction,

so as to cut through, in front, the cribriform plate of the eth-

moid, the frontal and nasal bones, and, behind, part of the body

of the sphenoid ; and then to turn bottom upwards the skull,

and, after dividing the soft parts of the mouth, to saw the roof

of the palate on the right side of the septum nasi, and the

sphenoid bone in such a manner that the cut shall join the in-

cision made above ; by this proceeding, the spongy bones, and

the nasal septum which generally inclines to one side or the

other, are left uninjured. After the separation into two parts,

the right will be used to see the meatuses, and the left for the

septum ; the roof has been sawn through, but a view of it may

be obtained on the left side after the removal of the septum,

or the dissector may trace it in the dried skull. It is more
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convenient for the after-dissection to separate the tongue, os hy-

oides, and larynx, from the portion of the lower jaw on the left

side, and to place them with the other reserved parts, till the

dissector is ready to commence them.

The cavity of the nose is situated below the bodies of the cavity

ethmoid and sphenoid bones, above the mouth, and between the
%^^^^

maxillary sinuses and the orbits ; its anterior boundary is carti-

laginous, but in the dried skull there is a large space left by its

removal. The nose is divided into two parts or nasal fossce, by
a vertical septum ; each fossa opens, behind, into the pharynx,

and in front, in the face, by the nostril. The nasal fossa Nasal

of each side presents a roof, a floor, and an inner and an outer ^°^*^-^

wall:— the roof is arched, and is formed, in front, by the Roof.

lateral nasal cartilage and by the nasal bone of the same side,

this portion looks downwards and backwards, is somewhat con-

cave, and is grooved by the nasal nerve ; in the centre, by the

cribriform plate of the ethmoid bone, which looks directly down-
wards, is perforated by numerous apertures for the branches

of the olfactory nerve, and one of these, larger than the rest

and close to the crista galli, is for the nasal nerve of the ophthal-

mic division of the fifth ; and behind, by the body of the

sphenoid, by the sphenoidal spongy bone, by the lateral part

of the vomer and the sphenoidal process of the palate bone
applied on the body of the sphenoid : the portion formed by the

sphenoidal spongy bone looks downwards and forwards, but the

remainder of the roof directly downwards, and it is grooved by
the pterygo-palatine canal. The floor, slightly hollowed from Floor.

side to side, consists of the palate processes of the superior

maxillary and palate bones— a suture marking the union be-
tween the two ; and near the front is the aperture of the ante-

rior palatine canal, with a very small foramen posterior to it for

the naso-palatine nerve. The inner wall or septum of the nose inner

is partly osseous and partly cartilaginous, and the lining mem- ^^^""

brane of the cavity is to be removed to see it. The osseous
part consists of the perpendicular portion of the ethmoid bone,
of the vomer, and of the ridge formed by the union of the palate

and superior maxillary bones of opposite sides along the floor

;

and along the roof, in front of the vertical portion of the ethmoid
bone, is the projection of the crests or spines of the nasal and
frontal bones : this portion of the septum is usually bent to the
right side. The irregular space left, in the prepared skull, be-
tween the descending bony layer of the ethmoid and the vomer,
is occupied by the triangular cartilage of the septum, which Xrian.

assists to form the partition between the nostrils, and supports f-"r".
the other cartilages of the apertures of the nose. Its upper '^ge.

border is uneven, and is joined to the irregular lower margin of
the vertical plate of the ethmoid, and, in front of this, to the
crest formed by the nasal spines ; the lower is united to the

R 2
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vomer, and the ridge in the flooi-, in front of this, formed by the

crests of the superior maxillary bones ; and it extends, beyond
the floor, by a rounded portion, which is situated between the

inner extremities of the cartilages of the apertures of the nose
;

its anterior border or the base, is in contact with the cartilages

of the side of the nose and of the aperture, and projects to

the surface between them. It is often inclined to one side like

the bone, and is covered on both surfaces by mucous mem-
Outer brane. In the outer wall is the greatest extent of surface, and

this is the part of the nose on which the nerves for the sense of

smell are chiefly spread. This surface is not flat, as the other

boundaries, but is irregular, from the presence of three fcon-

voluted portions of bone named spongy ox turbinate bones, which
project into the cavity, the two upper being only processes of

the ethmoid, but the lower one is a separate bone ; and the

spaces between the outer wall and the turbinate bones are

named meatuses. The bones that enter into the outer wall

are, beginning in front, the superior maxillary, the small os

imguis, the ethmoid with its two turbinated bones, and, below,

the inferior turbinate bone; and behind this are, the palate

plate of the palate bone, and the internal pterj^goid plate of the
Meatus- sphenoid. The meatuses, or spaces between the turbinate bones

and the outer wall, appear like three longitudinal canals. The
Upper, upper meatus, the smallest of the three, and beneath the superior

turbinate bone, occupies but about the posterior half of the

outer wall; it communicates with the posterior cells of the

ethmoid by an aperture in its front, and behind is the spheno-
palatine foramen which allows the nerves and arteries to

enter the nose from the spheno-maxillary fossa : there is also

an aperture into the back of the nose from the sphenoidal cells.

Middle. The middle meatus, longer in extent than the upper, and situated

below and beneath the middle spongy bone, has in its anterior

part a funnel-shaped opening— the infundibulum — v/hich leads

into the frontal sinus and the anterior ethmoidal cells, the open-
• ing from the antrum raaxillare is about the middle of the meatus,

but in the recent subject its aperture is much smaller than

in the dried bone, since the lining membrane of the nose di-

Lower. minishes the capacity. The inferior meatus, still more exten-

sive than the middle one, reaches nearly across the whole outer

v/all of the nasal fossa, it is beneath the inferior spongy bone,

and in its front is the aperture of the nasal duct.*

Fibro- 'Yhc Jihro-7)nicous membrane that lines the nasal fossae, called

M"mi"^ pituitary or Schneiderian, joins, in front, the integument at the
brane. aperture of the nose, and, behind, the mucous membrane of

the pharynx ; it is continuous also with the conjunctiva, and
wnth the lining membrane of the frontal, ethmoidal, and sphen-

* A probe can be passed more readily into this, now the nose is opened.
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oidal sinuses, and of the antrum of the upper maxillary bone,

by the foramina opening into the meatuses. Near the anterior

apertures of the nose the membrane resembles the skin, and

is provided with numerous small hairs called vihrissce. The
membrane is closely united to the bony surfaces, and in lining

the floor and inferior meatus it closes the foramen of the an-

terior palatine canal, and sends a prolongation into the nasal

duct, which narrows its aperture, and joins above the conjunc-

tiva through the lachrymal canals : on the margin of the lower

spongy bony, as well as on the margin of each of those above, it

forms a fold which increases their extent of surface. In the

middle meatus a process passes by the opening of the infun-

dibulum into the frontal and ethmoidal cellsj and another into

the antrum by the aperture from it : the size of the opening
into the antrum, as it appears in the dry bone, is much di-

minished by this prolongation into it. It lines likewise

the supei'ior meatus, is continued from it into the posterior

ethmoidal cells, and as it passes across the spheno-maxillary

foramen which it closes, is joined by a layer of the perios-

teum, and receives some vessels and nerves. On the roof it

closes the different apertures in the cribriform plate, and is

joined by the dura mater which surrounds the nerves to the

membrane of this part ; behind this it enters the sphenoidal

sinus. On the septum it is very thick, and its colour is a red-

dish tint. The membrane is thick and dense in structure, and
consists, internally, of a mucous layer provided with follicles

for the secretion of the mucus, and externally, of a fibrous

layer which is united with the periosteum of the bones ; and if

it be separated from these, its white shining character will be
apparent. The part that lines the different cells and canals is

pale, thin, and destitute of mucous follicles. Numerous vessels

and nerves are distributed to it ; the arteries are branches of Vessels.

the internal maxillary, ophthalmic, and facial; and the ?^e?'^'e5 Nerves.

from the olfactory— the nerve of special sense ; from the oph-
thalmic and superior maxillary divisions of the fifth, and from
Meckel's ganglion.

The branches of the olfactory nerve will be exposed for aoissec-

short distance after they pass through their apertures, by re-
''°"'

moving the septum nasi from the layer of pituitary membrane
that lines its left sui-face, so as to leave entire this covering

;

the filaments of the nerve will appear on the surface of the

membrane near the cribriform plate ; and a long descending
nerve — the naso-palatine from Meckel's ganglion, crosses lov/er

than this to the anterior palatine canal ; it is accompanied by a
vessel from the internal maxillary artery, and, unless the sub-

ject be in good preservation, it may not be found. Other
branches of the olfactory may be exposed by separating the
membrane from the front of the outer wall. The remaining
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branches of vessels and nerves will be dissected in an after

stage. (See page 254'.)

oifac The olfactory nerve, the nei've of the sense of smell, whilst in

Nerve, the skull, gives off from its bulb, on the cribriform plate, many-
filaments that descend through the apertures in the bone to

the nose; each is accompanied by a process of dura mater that

joins the Schneiderian membrane ; by one of pia mater that

joins the filaments ; and by one of arachnoid that is reflected

back into the skull. The filaments of distribution of the nerve
are divisible into three sets ; an internal which descend in

grooves on the septum nasi, spread out, and branch in the

pituitaiy membrane ; a middle, smaller and shorter, distributed

to the membrane of the roof; and an external, on the superior

spongy bone and the square plate of the ethmoid in front of it.

The filaments on the outer wall are to be traced to the middle
spongy bone, and those on the inner to about its middle ; the

branches of division of the nerve are united at an angle ap-

proaching the ramifications of arteries, and they terminate be-

tween the fibrous and mucous layers of the pituitary membrane
bj separating into bundles of very fine filaments.

DEEP NERVES AND VESSELS OF THE HEAD.

Dissec- Meckel's ganglion is situated in the pterygo-maxillary fissure,
*'°'^ and it may be reached from the outside, by removing with a

chisel the osseous boundaries ; but this proceeding is not so

satisfactory as exposing it from the inside, since the nerves to

the nose and palate cannot be traced to their destination. If a
vertical section of the base of a skull be examined, it will be
seen that the fissure that contains the ganglion is separated

from the cavity of the nose by a very thin plate of bone, and
that it will be required only to break through this to expose the

ganglion and its large descending palatine nerves. To dissect

the ganglion from the inside, take the left or untouched portion

of the divided skull, isolate the naso-palatine nerve and artery,

that run in the covering of the septum, from the surrounding

membrane ; remove this loose portion of membrane, follow

back the nerve and artery to the spheno-palatine foramen, and
dissect out some other branches of nerves and arteries that

enter by this foramen, and spread out on the membrane covering

the spongy bones in the back of the fossa. The projecting

portion of the body of the sphenoid, which overhangs the aper-

ture and impedes the dissection, is to be sawn off in a line

rather internal to the small pterygo-palatine foramen ; remove
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the mucous membrane from the wall of the nasal fossa, close

behind the extremities of the spongy bones, and below the

aperture through which the vessels and nerves enter ; some
small nerves and vessels perforate the bone to supply the

lining of the nose, and they are broken through in doing this.

With a chisel cut through the thin vertical plate of the palate

bone into the pterygo-maxillary fissure, and the descending

palatine nerves and arteries come into view ; follow these down
to the soft palate and roof of the mouth by laying open the

posterior palatine canal, and then along the roof of the mouth,

in the cellular structure and glands, beneath the mucous mem-
brane and close to the bone. The ganglion itself is placed

opposite the spheno-palatine foramen, by which the nerves

enter the nose, and the bone around it is to be freely removed
with a bone forceps ; the cellular membrane is to be carefully

taken awa}^, and as many branches as possible, both of the

nerves and arteries, are to be preserved. The vidian nerve

—the posterior branch of the ganglion, might be dissected now,

but it is more convenient to trace first the other nerves already

dissected.

The sjjJieno-palatiyie ganglion or ganglion of Meckel lies in spheno-

the pterygo-maxillary fissure, behind the tuberosity of the
^^an*.'"^

superior maxillary bone, in front of the pterygoid process ofg'io".

'

the sphenoid, below the body of the same, and on the outer

side of the vertical plate of the palate bone. There is seldom
the appearance of a ganglion, but rather an enlargement from
which the nerves spring ; some of these pass inwards through
the spheno-palatine foramen to the nose ; some upwards to join

the superior maxillary division of the fifth nerve ; the greater

number, and the largest, downwards to the palate ; and a small

nerve— the vidian— backwards, through the pterygoid fora-

men : all of these, except the posterior, are dissected.

The internal or spheno-palatine branches, varying in number internal

from three to five, pass directly inwards to the nasal fossa, es?"*^*^'

through the spheno-palatine foramen ; they are for the most
part extremely small, and appear on the outer surface of the
pituitary membrane, when it is detached from the wall of the

fossa. The greater number of these are distributed on the

posterior part of the two upper spongy bones, and in the mem-
brane lining the meatuses ; one long nerve— the ?iaso-2jalatineNaso.— crosses the roof of the nasal fossa to reach the septum ^^''*""^*

nasi, along which it descends to near its front, with an artery
of the same name from the internal maxillary ; the nerve then
enters a small foramen peculiar to it, behind the anterior palatine

canal for the artery, by this it is conducted to the roof of the
mouth, and is distributed to the mucous membrane behind the
incisor teeth. To follow the nerve to its termination, the canal
in the roof of the mouth should be laid open.
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Ascend- The uscending Jilaments from the ganglion to the superior
'"°" maxillary nerve are usually Uvo in number, and they were seen,

in the spheno-maxillary fossa^ to join the under part of this

nerve.

Descend- The descending or palatine nerves pass, vertically, from the
™°- ganglion to the palate, in the posterior palatine canals, and

they are usually three in number,— an anterior, middle, and
posterior ; the anterior and middle are most frequently found
in the large posterior palatine canal ; and the posterior, in a

Anterior small One behind this. The anterior, the largest, descends in
Palatine.

^^^ posterior palatine canal, with the palatine artery, to the

roof of the mouth ; at its lower aperture the nerve changes
its direction, runs almost horizontally forwards, in a groove
on the inner surface of the alveolar process, and divides

into internal and external branches which continue the nerve
onwards in the roof, and are distributed to the glands, mucous
membrane, and gums. Whilst in the canal the nerve gives off

a nasal filament through an aperture in the vertical plate of the

palate bone, to supply tne mucous membrane of the middle
meatus : this was seen in removing the mucous membrane ; an-

Middie. other filament supplies the soft palate. The middle palatine,

nerve, the next largest in size, sometimes descends in a canal

distinct from that for the anterior nerve ; and in the roof of the

mouth it divides to supply the tonsil, soft palate, and mucous
Poste- membrane. The posterior or small palatine nerve runs in a

canal by itself, behind the others, and when it escapes, below, is

distributed to the soft palate and uvula.

Dissec- The vidian nerve runs backwards through the vidian or ptery-

goid canal to join the carotid plexus ; it enters the skull and the

hiatus Fallopii to unite with the portio dura in the aqueduct of

Fallopius. Another small branch from the ganglion is said to

be sent backwards through the pterygo-palatine canal to the

pharynx ; this should first be looked for with the small artery

that occupies the canal. To follow the vidian, lay open with

a bone forceps or chisel the canal in which it lies ; at the

posterior extremity of the canal the nerve turns outwards to

the petrous portion of the temporal bone, beneath the carotid

artery, but to the outside of it, and it will therefore be neces-

sary to remove, with the bone forceps, the posterior projecting

angle of the body of the sphenoid, which partly conceals the

carotid, as well as the point of the petrous portion of the temporal

bone, on which is placed theGasserian ganglion of the fifth nerve.

Cut across with care the carotid artery, and remove it ; take

away, also, the small spicula of bone, which projects backwards

from the body of the sphenoid to the tip of the petrous portion

of the temporal, bounds the artery on the outer side, and con-

ceals the vidian entering the skull below, and rather external io

it. At this spot the nerve divides into two branches ; one is

nor.

tion.
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directed backwards and inwards to the carotid plexus on the

artery; and the other passes backwards and outwards, close

against the spicula of bone that separates the foramen ovale of

the sphenoid from the superior opening of the carotid canal,

enters the skull through the cartilaginous substance in the fora-

men lacerum, and it is seen lying on the upper surface of the

petrous portion of the temporal bone : these branches are diffi-

cult to follow through the cartilaginous substance. The junction

of this with the portio dura will be seen with the dissection of

that nerve.

The posterior branch"^ or vidian nerve is directed backwards Poste-

from the ganglion, and sometimes consists of two filaments at branch

its commencement ; it then enters the vidian or pterygoid canal ^[^^''

in the root of the pterygoid process, and is enveloped by a
strong fibrous sheath, which is closely united to the bone, but
is loose around the nerve and its artery ; and near the posterior

extremity of the canal the nerve divides into two branches ;
—

the carotid, and large superficial petrosal nerve; or when there

are two filaments to the nerve, they separate to form these.

The carotid branch, larger, but shorter than the other, and Carotid

reddish-looking, passes backwards and outwards, below the

superficial petrosal, to join, on the outer side of the carotid

artery, with the carotid plexus that svirrounds it, thus uniting

together the carotid plexus and Meckel's ganglion. The lai^ge Large

superficial petrosal nerve, the other division of the vidian and theNen^e.^

continuation of the nerve, is smaller and longer than the carotid

branch ; it enters the cranium through the cartilaginous sub-

stance in the foramen lacerum basis cranii, close against the

portion of the sphenoid which bounds anteriorly and externally

the foramen, and is then situated in a groove between the con-

tiguous borders of the posterior angle of the great wing of the

sphenoid, and the petrous portion of the temporal bone, on the

outer side of the carotid artery, and beneath the Gasserian
ganglion ; it is still continued backwards, escapes from be-

neath the ganglion, and is received into the groove on the

anterior and upper surface of the petrous portion of the tem-
poral bone, by which it is conducted to the hiatus Fallopii to

join the portio dura nerve. As the nerve lies on the tempoi'al

bone it is covered by the dura mater, is parallel but internal to

the small superficial petrosal nerve, — a branch from Jacobson's

nerve in the tympanum to join the otic ganglion ; in the hiatus

it is joined by a small filament from Jacobson's nerve ; and its

junction with the portio dura, where this nerve changes its

direction to pass backwards, is marked, as shown by Arnold, by
a gangliform enlargement. The vidian connects Meckel's

* Bock and Arnold describe another posterior branch — the pharyngeal—
which accompanies the pterygo-palatine ai'tery in its canal, and is distributed

to the pharynx.
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ganglion with the portio dura, and with the glosso-pharyngeal

nerve, by means of Jacobson's nerve.
Disscc- The part of the portio dura that remains to be dissected is

that wliich is contained in the temporal bone,—the portion both
internal to the bone and external to it having been examined.
If the middle fossa of the base of the skull of this— the left—
side has not been divided with a saw, the nerve will be easily

exposed with a little care. The nerve extends in a serpentine

course from the foramen auditorium internum to the stylo-

mastoid foramen, and the dissection may be begun at either end,

but it is more convenient to commence at its point of exit

from the skull : it would greatly facilitate the tracing this nerve
to have at hand a dry temporal bone, with the course of the

portio dura and cavity of the tympanum exposed. Saw verti-

cally through the side of the skull between the meatus externus
and anterior border of the mastoid process, but close to the

latter, and also through the posterior part of the stylo-mastoid

foramen ; this incision opens the posterior part of the aqueduct
of Fallopius, and removes the portion of the skull behind it. The
nerve is now seen to be directed ujiwards and forwards through
the petrous substance of the temporal bone with a consider-

able portion situated above it ; remove this projecting part by
repeated cuts of the saw and bone forceps, until the nerve in its

canal is reached. By the removal of the bone the mastoid cells

are exposed, the superior vertical and horizontal semicircular

canals are opened, — the portio dura lying below the horizontal

one, together with the posterior part of the cavity of the tym-
panum, a space situated between the squamous and petrous

portions of the temporal bone; break away the thin bony plate

that forms the roof of the tympanum, and the cavity and its

osseous chain are exposed, and one of its bones— the incus—
is supported in the mastoid cells, so that these are not to be
unnecessarily removed to weaken the slender chain. Along
the line of union of the inner wall and roof of this cavity is

a hard bony canal that contains the nerve ; the overhanging
portion is to be taken away with the bone forceps, and the

canal to be opened. In the front of the tympanum the nerve

suddenly changes its direction, and runs inwards to the foramen
'

, auditorium internum ; the bone above it is to be removed, and
the junction of the vidian with it at this point exposed.* After

the internal auditory foramen has been laid open, the portio

mollis is seen in its bottom.

Portio The portio dura of the seventh nerve accompanies the portio

Nerve. rnoHis to the foramen auditorium internum, into which both

pass ; but the portio dura, that supplies the face, enters an

* The chisel and mallet are not to be used in the dissection of this nerve,

since a sudden shock often breaks the bone to pieces and destroys the

IV hole dissection.
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aperture in the upper part of the foramen, and lies above the

other division. The nerve has a serpentine course, through
the aqueduct of Fallopius, in the petrous portion of tlie tem-
poral bone, and reaches the stylo-mastoid foramen^ to be dis-

tributed to the face^ as before dissected. It first runs horizon-

tally outwards, to the inner wall of the tympanum, and close

behind the cochlea of the internal ear ; at this part it tui'ns

backwards at a right angle, and takes an arched course above
the cavity of the tympanum, situated along the upper part of

its internal wall in the prominent bony canal above the foramen
ovale, and it is next placed between the horizontal semicircular

canal, above, and the pyramid below ; the nerve now turns almost
vertically downwards behind the cavity of the tympanum, or

between it and the mastoid cells, and leaves the aqueduct of

Fallopius by its lower aperture, or the stylo-mastoid foramen.
The branches of the nerve in this part of its course are not Branch-

very many. In the bottom of the internal auditory foramen it*^^"

joins the portio mollis by some small filaments ; and where it To the

makes its sudden turn backwards, in front of the tympanum, moui's*!

receives the vidian or large superficial petrosal nerve which lies Junction

in the hiatus Fallopii : the union between the two is inseparable, vidian.^

and a reddish gangliform enlargement is situated at the point of
junction. About half an inch before the exit of the nerve from
the stylo-mastoid foramen it gives off a delicate branch,— the
chorda tympani,— which runs upwards and forwards in a canal chorda

in the posterior wall of the tympanum, external to, and some- ^l^'
what in front of the aqueduct of Fallopius in the same wall,

then enters the cavity by an aperture close to the ring of
bone to which the membrana tympani is attached, about two
lines on the outer side of the pyramid, and in the angle of union
of the floor and posterior boundary of the space, and, to see it

in the tympanum, the incus may be removed from between the
malleus and stapes. The nerve is now much increased in size

by the mucous membrane reflected around it, crosses the mem-
brana tympani from behind forwards, above its middle, and is

closely applied to the long process of the malleus ; it leaves the
front of the tympanum, on a level with the Glasserian fissui-e but
internal and anterior to it, in a small canal formed partly by the
temporal bone and partly by the spinous process of the sphenoid,
and situated between the Glasserian fissure and the Eusta-
chian tube ; when it escapes from the canal, it is situated deeper
than the spinous process of the sphenoid and internal lateral

ligament of the jaw, and descends, after a course of about an
inch, to join with the gustatory nerve of the inferior maxillary
division of the fifth, as seen in the dissection of the other side.

The portio mollis, the larger division of the seventh nerve, I'ortio

distributed to the internal ear, enters the internal auditory Nerve,
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foramen with the portio dura, but inferior to it, and joins with
this nerve by some small filaments. In the foramen it divides

into two branches ; the superior, the smaller, enters the cochlea

by the small aperture seen in the bottom of the meatus, and is

distributed by many filaments to this part of the ear ; the lower

portion subdivides into three branches which pierce, separately,

the wall of the vestibule in the bottom of the meatus, and sup-

ply the sacs of the vestibule and semicircular canals. The
anatomy of this nerve is given with the ear.

Dissec- The dissection of the otic ganglion may be taken next in

order ; but to expose it requires great care, even in a very

recent subject, and in this late period of the dissection of the

head and neck there is seldom much seen of it. The ganglion

is situated on the inner side of the inferior maxillary or third

division of the fifth nerve, almost close to the base of the skull,

and must therefore be arrived at from within. By the re-

moval of the mucous membrane from the posterior part of the

nasal fossa, behind the position of Meckel's ganglion, the Eusta-
chian tube and muscles of the palate are exposed on this— the

left— side of the skull. Take away the levator palati ; do the

same with the Eustachian tube, but with great care, because it

crosses the ganglion, and the posterior branches from it lie in

close contact with the outer side of the tube ; much cellular mem-
brane surrounds the fifth nerve between the skull and upper
border of the internal pterygoid muscle, and descending to the

inner surface of the muscle is the internal pterygoid branch of

the fifth nerve, which could not be reached, from without, on the

other side. It is in this cellular membrane that the ganglion

will be seen, covered by a fascia ; but the readier way to find

it is to saw vertically through the portion of the petrous sub-

stance of the temporal bone that remains, a little to the inner

side of the inner wall of the tympanum, and so as to leave un-

touched both it and the small superficial petrosal nerve : of

course the bone must be supported whilst it is divided. The
Eustachian tube and levator palati being removed, follow down
the small petrosal nerve to the ganglion, between the petrous

portion of the temporal bone and the sphenoid ; another small

nerve to the ganglion is beneath this, has the same direction on

the outer side of the Eustachian tube, and supplies the tensor

tympani muscle ; the small canal of the muscle is to be opened
from the carotid canal which is cut into by the division of the

bone : the branches that unite it to other nerves, and the

branch to the tensor palati muscle, are not so difficult to

follow.

otic The otic or maxillo-tympanic ganglion, first dissected by

^?^ij
Arnold, is situated on the inner side of the inferior division of

the fifth nerve, soon after it has left the skull ; and from the re-

semblance of the nerves joining the ganglion, to those which
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come to the ophthalmic in the orbit, its two chief branches of

communication with other nei'ves are named the long and the

short root or branch. The ganglion is of a reddish colour,

closely united to the internal pterygoid branch of nerve, and
above the origin of the auriculo-temporal nerve from this divi-

sion of the fifth ; it is covered on the inner side by the levator

palati and Eustachian tube, and is in front of the middle menin-

geal artery. The ganglion has branches of union with other

nerves, and branches of distribution to muscles.

The ganglion is united by numerous filaments to the trunk Branch-

of the inferior maxillary nerve, and to the pterygoid branch ofun°o„,

this nerve on which it is placed ; these have been named the Vv^ith

sho7't root, and are analogous to the branch of communication, j-jfth.

in the orbit, between the ophthalmic ganglion and the inferior

oblique branch of the third nerve. Some small filaments are

sent to the auriculo-temporal nerve. The branch of connection

with the glosso-pharyngeal nerve, by means of the nerve of with

Jacobson, is the small superficial petrosal nerve, which com- giosso-

mences in the tympanic plexus on the inner wall of the tympa-
l^e^j'^^"'

num, escapes from this cavity by a canal appropriated to it, and"
appears on the anterior surface of the petrous portion of the

temporal bone, anterior and external to the large petrosal nerve ;

it leaves the cranium between the petrous portion of the tem-
poral bone and the spinous process of the great wing of the

sphenoid, below the large petrosal nei've, and descends with

a direction forwards, parallel to the branch to the tensor tympani
muscle, but above it, to join the posterior part of the gan-
glion : this is the long root of the ganglion, and corresponds

to the branch, in the orbit, from the nasal nerve to the ophthal-

mic ganglion. Arnold describes, also, some branches of the with

sympathetic, as accompanying the middle meningeal artery, sympa-

and joining the ganglion. thsUc.

One of the branches of distribution is the nerve to the tensor ofdistri-

tympani muscle ; it arises from the upper and posterior part of
^J^°^g'

the ganglion, ascends obliquely backwards on the outside of the Tensor

Eustachian tube, below the small petrosal nerve, but with thopanT."

same direction, and, internal to the spinous process of the sphen-
oid bone, enters the canal which contains the tensor tympani
muscle, to which it is distributed. Another small branch comes To the

from the front of the ganglion, and enters the tensor palati Jaj^au^

muscle.

The internal j)terygold branch of the fifth nerve, now exposed, Branch

arises from the inner side of the upper division of the inferior p;'/]^®^

maxillary branch of the fifth nerve, as soon as it has passed to the

through the foramen ovale, and descends to the under sur- ptery-^

face of the internal pterygoid muscle, in which it ends; it is a^°"^*^

long thin branch, and is joined above by filaments of the otic

ganglion.
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Dissec- Let the dissector return to the examination of the nasal
''°"" nerve ; and the terminal branches of the internal maxillary

artery, and the other arteries to the nose. The nerve enters

the cavity through the aperture in the front of the ethmoid
bone, and to trace it remove the pituitary membrane from
the OS nasi, and take away as much of the projecting nasal bone
as may conceal it : the filaments of this nerve to the septum
are destroyed.

Nasal It is Only the portion of the nasal 7ierve contained in the
Nerve, cavity of the nose that remains to be seen, since the commence-

ment in the orbit and the termination in the face are dissected.

It passes into the nose through an aperture appropriated to it

by the side of the crista galli, and when it has entered divides

into a branch for the septum, and the continuation of the nerve

Branch or the nasal. The branch to the septum divides into filaments

sepmm. that ramify on its anterior part, and may be traced to about its

Nasal, middle ; and the nasal branch or continuation of the nerve runs

forwards and downwards, in a groove for it, beneath the spines

of the frontal and nasal bones, and at the lower part of the

nasal, perforates the membrane joining the cartilage to it, and
is distributed to the integuments of the side of the nose. This

nerve gives a branch that ramifies in the mucous membrane of
To the the upper part of the outer wall, and on the spongy bones ; and

Bon"e^^ as it lics beneath the nasal bone^ some small filaments through

the apertures in it to the integuments.
Branch- The internal maxillary artery divides in the spheno-maxillary

the'in- fossa into spheno-palatine, pterygo-palatine, vidian, and supe-

Maxu ^"^^'* palatine arteries, which run with the nerves of the same
lary. names.

Spheno- The spheno-palatinc artery enters the nose through the

AiterT sphcno-palatinc foramen, and divides into many branches

;

some of these are distributed on the wall of the nasal fossa,

and on the spongy bones, and some very small branches are

supplied to the membrane lining the cavities that receive pro-

longations from the pituitary membrane of the nose. One long

branch, the artery of the septum, descends on the partition

between the nostrils as far as to the foramen into the anterior

palatine canal, and it here anastomoses with a branch from the

superior palatine in the roof of the mouth. This branch ac-

companies the naso-palatine nerve, and covers the septum with

numerous ramifications.

pterygo- The pterygo-pcilatine is a very small branch, and often arises
palatine. ^Yom the preceding, it passes backwards through the pterygo-

palatine canal, and is distributed to the upper part of the pha-

rynx and Eustachian tube.

Vidian The vidicin or pterygoid branch is a small artery that enters
Artery. ^^ pterygoid canal with the nerve of the same name, and, at
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Its posterior extremity, ends by being distributed to the pha-

rynx.

The superior palatine, the largest branch of the internal superior

maxillary, descends in the posterior palatine canal to the roof of Artery.^

the mouth, it now turns forwards along the inner surface of the

alveolar arch, with the palatine nerve, and extends forwards to

the anterior palatine canal to anastomose with the artery of the

septum, which descends to the roof of the mouth, and with the

branch of the opposite side, behind the incisor teeth. In the

posterior palatine canal the artery gives some branches, through
the plate of the palate bone, to the lining membrane of the

nose ; it gives off other palatine branches for the palatine canals

behind it, and these continue with the palatine nerves to the

soft palate and tonsil ; and as it extends along the roof of the

mouth it supplies the glands, mucous membrane, the gums, and
alveoli.

The veins with these branches of the internal maxillary Veins,

artery join, in the spheno-maxillary fossa, with the infra-orbital

vein, to form a plexus that opens into the facial by means of

the alveolar vein.

The other arteries to the nose are chiefly some branches from Arteries

the facial near the nasal aperture, and the anterior and posterior ^ose^

ethmoidal ; the anterior with the nasal nerve supplies the mu- Anterior

cous membrane behind the nasal bones, and on the anterior part fai.""°'~

of the septum; and the posterior ethmoidal, only some small Poste-

branches to the septum : these anastomose with branches of
"°'^"

the spheno-palatine.

The dissection of the pterygoid region may be repeated on pissec

the portion of the skull that remains; and any portions of either

the upper or lower jaws may be immersed in dilute nitric or

hydro-chloric acid*, till they are softened, to dissect the nerves

in them.

DISSECTION OF THE TONGUE.

Take the tongue connected to the larynx, cut off the ends of oissec-

the muscles, but leave enough to follow them afterwards to their ''°"'

insertion.

The tongue, the organ of taste, is a muscular and moveable The

body situated in the interior of the mouth, and it is fixed in its
'^°"6ue.

position by muscles, and by the reflection of the mucous mem-
brane to the sides of the cavity. It is somewhat pyramidal in

shape, the apex in front and the base behind to the pharynx.

* The strength of this may be about two drachms of the acid to one

oimce of water, and this is to be changed at intervals till it is softened.
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The upper surface or dorsum of this body, free in the cavity

of the mouth, is divided into two equal parts by a median de-

pression that terminates near the base, in an aperture — the

foramen csecum, and when the cavity is closed it is placed in

contact with the arched roof. Now the tongue is removed,
the dorsum seems horizontal, but before it is taken from its

natural position the anterior portion only is horizontal, the

posterior being oblique from before backwards. This surface

is studded with numerous small papillse, of which there are

three kinds,— the conical, fungiform, and circumvallatee or

caliciform ; and near the base it is occupied by some lingual

glands. The epiglottis is connected to its posterior part

by a central, and by two lateral folds of mucous membrane.
Papilla; The pcipiUcB circu7nvaUat(B or caliciformes, situated near the

vaUat™" base of the tongue, are from sixteen to twenty in number, and
are placed in two lines; each of these extends backwards from
the side, converging, to meet in front of the epiglottis, and
they form thus a V with the legs directed forwards. These
papillae are larger than the others of the dorsum, they have a

truncated summit, and are surrounded by membranous cups or

collars from which they have obtained their names. In the

angle of union of the two legs of the V is the small depression

of the foramen csecum, but this is oftentimes not marked suffi-

Conicai ciently to be apparent. The conical papillce, the most numerous
Papilla;. ^^^ ^^^ Smallest, occupy the whole upper surface of the tongue

in front of the circumvallatse ; they are connected by their

bases, which are placed downwards, and are free by their apices,

Fungi- which are directed rather backwards. The fungiform papillce

plpiiia?. are larger than the conical, amongst which they are scattered;

they are dilated at their free extremities, narrow and pointed

at their attachment to the surface, and are readily recognised

Lingual aiTiongst the conical by their greater size. The lingual glands
Glands.

^^^ small glandular bodies, similar to those of the cheek and
lips, they are situated at the posterior part of the tonguC;, and
extend as far forwards as the large papillae with the membranous
investments. The borders of the tongue are thick and round
behind, but they gradually become smaller near the apex. By
the under surface it receives the different muscles that pttacli

it posteriorly, and in front of these it is fixed by the frsenum,

or fold of mucous membrane beneath the tip.

Dissec- Place the tongue on its dorsum, dissect out the different
tion.

vYjugcies that are connected to it and enter into its structure ;

the glosso-pharyngeal nerve is to be preserved on each side, and

traced to the side and base of the tongue.

struc. The tongue consists of the fibres of the different muscles
*"^'

that end in it, a fatty substance being placed between their

Muscles, fibres, together with vessels and nerves. Along the outer side

of this body are the fibres of the stylo-glossus directed for-
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wards, and internal to these the fibres of the hyo-glossus, which
mix with those of the stylo-glossus muscle. In the middle line,

from the base to the apex, are the vertical fibres of the genio-

hyo-glossus, — the muscle of the right side being separated

from the one of the left by a fibrous partition ; and between the

genio-hyo-glossus and the hyo-glossus is the muscular fasciculus

of longitudinal fibres of the lingualis. The fibro-cartilaginous

septum that divides the tongue into two lateral halves is seen in Septum.

the middle line between the two genio-hyo-glossi muscles ; it

is wider and stronger, behind, where it is attached to the os

hyoides, than before ; its upper border reaches to the dorsal sur-

face of the tongue, the lower appears in the interval between
the genio-hyo-glossi muscles, and to its sides ai'e attached the

muscular fibres of this body. The papillce are constituted by Papilla.

a filament of a nerve, and by a vascular plexus, surrounded by
the mucous membrane with its epithelium : into the conical and
fungiform papillce, the filaments of the gustatory nerve can

be traced ; and to the circumvallatae the filaments of the glosso-

pharyngeal nerve.

The nerves of the tongue are, on each side, the glosso-pharyn- Nerves

geal, gustatory, and hypoglossal ; the two latter are dissected, tongue.
but follow the glosso-pharyngeal into the mucous membrane
which covers the base, and trace up also other branches from it

through the fibres to the papillas. The glosso-pharyngeal nerve giosso-

gives off many branches beneath the hyo-glossus muscle ; some geai?"'

of these pass through the side of the pharynx, supply its

mucous membrane, and descend nearly to the os hyoides, whilst

others go to the mucous membrane of the base of the tongue
and of the epiglottis ; others are supplied to the amygdala, form-

ing a kind of plexus for it. The trunk of the nerve divides near

the border of the tongue into two bi'anches ;
— the upper turns

to the dorsum^ and supplies the mucous membrane ; the lower

passes beneath the lingualis, and divides into filaments that per-

forate its fibres to enter into the muscular substance, and some
of these ascend to the papillae circumvallatse. This nerve is the

smallest of those distributed to this organ, and occupies the

posterior part or the portion marked by the extent of the papillae

circumvallatse. As the gustatory nerve passes forwards beneath Gusta-

the lateral part of the tongue, it gives upwards numerous fila-
*°'^^'

ments ; some of these perforate its substance, to enter the coni-

cal and fungiform papillae, and some turn inwards to unite

with the filaments of the hypoglossal or ninth nerve. The hypo- Hypo-

glossal or ninth nerve gives filaments, from its upper part, for fJerv^

the supply of the muscular substance : these become suddenly
small and disappear; but some filaments join those of the
gustatory nerve.

The vessels to the tongue are dissected ; the arteries are de- Vessels.

rived, chiefly, from the large lingual artery of each side.

s
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DISSECTION OF THE LARYNX.

Dissec- Separate the tongue from the os hyoides, by cutting across
*^°"'

its root, without injuring the epiglottis.* Extend the larynx

and fasten it in this position with hooks or pins, and dissect on
the one side the muscles, but leave the other for the nerves and
vessels. On the side for the muscles, cut away from the cricoid

and thyroid cartilages, and from the os hyoides, the attachments

of the constrictors, as well as the sterno-hyoid and thyroid

muscles, and clean, on the front of the thyroid cartilage, a small

muscle — the thyro-hyoid— which is attached to the thyroid

cartilage and os hyoides ; and below this, the crico-thyroid

muscle, between the cricoid and thyroid cartilages : the recur-

rent nerve is seen beneath the lower border of the inferior

constrictor. Remove the mucous membrane from the posterior

part of the same half of the larynx, to expose a large muscle—
the crico-arytasnoideus posticus — on the cricoid cartilage ; and
above this, concealed also by the mucous membrane and on the

posterior surface of the aryttenoid cartilages, is the arytaenoid

muscle ; but, before the mucous membrane is removed from its

pharyngeal surface, dissect out the branch to it from both
the superior and inferior laryngeal nerves of the opposite side

:

some glands are situated on this surface. On looking into the

larjmx, a depi*ession— the ventricle— is seen on each side, and
if a probe or blow-pipe be passed into this, it is found to escape

into a small pouch or bag, by an aperture in its front ; this bag
is called the ventricular pouch, and it is to be filled by intro-

ducing small portions of cotton wool, about as large as a pea-

The The larynx, the organ of voice, is the upper dilated portion
i-ao"x

Qf |-i-jg trachea or air tube which conveys air to the lungs, and is

situated in front of the spine and pharynx, below the os hyoides

and tongue ; and by its superficial position it forms the pro-

minence of the front of the neck. Its shape is pyramidal,— the

base uppermost, opening into the phai'ynx by means of the

superior aperture, and the apex below, truncated, is continuous

with the trachea ; the cartilages that enter into the larynx are

united together by ligamentous or fibrous membrane, so as to

form a moveable body which is elevated or depressed, during

deglutition, by the muscles attached to it. The front of the

larynx is most prominent, and this projection depends upon the

size of the thyroid cartilage, which is larger in males than

* As the cartilages cannot be dissected before the muscles and nerves, so

as to leave these untouched, their description will be inserted after ; it being

presumed that a knowledge, sufficient to comprehend the attachments of the

muscles and ligaments, can be easily acquired on a dried preparation of the

larynx.
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females ; below the thyroid is the cricoid cartilage, and between
them the crico-thyroid membrane ; this surface is covered by
the sterno-hyoid, thyroid, and thyro-hyoid muscles, by a part of

the inferior constrictor muscle, and by the thyroid body : the

prominent angle of the thyroid cartilage in the middle line,

or the pomum Adami, is subcutaneous. The posterior part,

less convex, is covered by the mucous membrane of the pharynx;

the thyroid cartilage is deficient behind, and the ring of the

cricoid, which is narrow in front, becomes wide, and is sur-

mounted by the arytaenoid cartilages, which reach as high as

the upper border of the thyroid. The crico-arytaanoidei pos-

tici muscles lie on the back of the cricoid, and the aryteenoid

on the arytaenoid cartilages. Attached to the angle of union

of the plates of the thyroid cartilage, and at the upper part of

the larynx, is the epiglottis or valve which closes the upper
aperture of its cavity, when it is laid down.

The imiscles of the larynx, named from their attachments to Muscles,

the different cartilaginous portions or to the os hyoides, assist,

with the ligaments, to connect the cartilages together, and the

following is their number on each side : there is one in front, —
the thyro-hyoid,—between the thyroid cartilage and os hyoides,

and each of the remaining cartilages is connected to the others

by one or more muscles ; thus, the cricoid is attached, in front,

to the thyroid, by the crico-thyroid, behind, to the arytaenoid,

by the crico-arytaenoideus posticus, and, on the side, to the same
cartilage,by the crico-arytaenoideus lateralis; the thyroid is united

to the arytaenoid cartilage, by the thyro-arytaenoid muscle,

situated in the interior of the space included in the alae of the

thyroid cartilage, and to the cricoid, by the crico-thyroid muscle

;

the arytcenoid is connected to the cricoid and thyroid cartilages

by the crico- and thyro-arytcenoid muscles before mentioned

;

and the arytaenoid cartilages are united together by the ary-

taenoid muscle.

The thyro-hyoid muscle, described with the sterno-thyroid of Thyro.

the neck, of which it is a continuation^, is a flat, somewhat square Muscle
muscle, attached, below, to the same oblique ridge on the ala of Origin,

the thyroid cartilage as that to which the inferior constrictor is inser-

inserted; and, above, to the cornu of the os hyoides. It isp°"*

covered by the sterno-hyoid muscle, and lies on the thyro- tions?

hyoid membrane, and superior laryngeal vessels.

The crico-thyroid muscle is thick and triangular, it is situated Crico-

between the cricoid and thyroid cartilages, and on the crico- Muscle
thyroid membrane. It arises, below, from the front and side of Origin.*

the cricoid cartilage ; and the fibres of the muscle ascend,
diverging from each other, to be inserted into the lower border inser-

of the half of the thyroid cartilage, and into its small cornu.
''°""

The muscle is covered by the sterno-thyroid, and by the thyroid Reia-

body; and it conceals the crico arytaenoideus laterahs muscle;
*'°"^'

s 2
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between it and tlie opposite muscle, is the crico-thyroid membrane
which is divided in laryngotomy.

ArytK- The arytaenoid muscle.) single in the middle line, and short and
Muscle, thick, is placed in the hollow on the posterior surface of the

arytsenoid cartilages which it connects together- Two planes

of fibres with different directions are found in this muscle ; the
Oblique superficial— the arytcenoideus obliqims—> consists of two oblique
por ion.

£^gj,j^^^j|j y,rhich are attached, by one extremity, to the apices of

the aryteenoid cartilages ; and, by the other, to their bases; they
cross each other in their centre like the legs of the letter X

;

Trans- the deep fibres— the arytcenoideus transversus— pass, trans-

versely, across the interval between the cartilages, and are fixed
Keia. to their outer borders. It is covered by the mucous mem-

brane and some glands ; and it lies on the arytsenoid crtilages.

There is sometimes another aryteenoid muscle described, since

a 'io.w fibres, situated in the arytseno-epiglottidean fold of mucous
membrane on the side of the aperture of the larynx, are named
the arytoeno-einglotlidean muscle.

Poste- Xhe crico-arytoenoideus posticics muscle, large, flat, and tri-

Crico- angular, lies on the posterior part of the cricoid cartilage. The

nrad'^' originis from the depression on the posterior part of the cricoid,

Muscle, on the side of its vertical ridge; its fibres run upwards and out-
Ongm. y^^r^y^g^ ^.-j(j couvergc to be inserted into the projection on the

tion. outer part of the base of tlie arytsenoid cartilage. The mucous
Reia- membrane of the pharynx conceals this muscle ; and it covers
tions. . y-, ^ ., ,.,.,.

a part of the cricoid cartilage on which it lies.

Dissec- Open the larynx for the two remaining muscles under cover

of the thyroid cartilage ; separate the small cornu from its arti-

culation with the cricoid cartilage, on the same side as that on

which the muscles are dissected, and remove the square half

of the thyroid of the same side, by dividing it near the centre.

Clean away the cellular membrane from the muscular fibres

exposed, the lower constituting the crico-arytasnoideus lateralis,

and the upper the thyro-arytaenoid muscle : the latter is the

most extensive, and reaches upwards to some distance. In re-

moving the cellular membrane near the centre^ and upper part

of the thyroid cartilage, be careful not to destroy the laryngeal

pouch which is prominent and distended.

Crico- The crico-arytcEnoideus lateralis, a small muscle placed be-

nmdeus Hcath the thyroid cartilage, may be considered only a part of
lateralis i\^q thyro-arytseuoid muscle. It arises from the upper border of

Origin, the side of the cricoid cartilage; the fibres pass upwards and
inser- backwards to be inserted by a tendon, with the thyro-arytsenoid,
''""

into the projection on the outer side of the base of the ary-
^s^^- tsenoid cartilage. The thj^roid cartilage and ci'ico-thj^roid muscle

conceal it, and it lies on the crico-thjToid membrane.
Thyro- The tliyro.arytcenoideus muscle^ now also dissected, extends

noid^' backwards from the thyroid to the arytsenoid cartilage ; it is

Muscle.
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thick beloxv and in front, but thin and expanded above and
behind. It arises, on each side, near the angle of union of the Origin.

plates of the thyroid cartilage, and from about the inferior third

of its depth ; the fibres pass backwards, — the inferior, forming

a thick bundle, to be inserted into the projection in front of the inser-

base of the arytsenoid cartilage, and also into a slight depression

external to this ; and the superior, thinner, diverge to be inserted

into the anterior and outer surface of the cartilage. Some of

the fibres of this muscle are said to ascend to the epiglottis,

with the appellation of thyro-epiglottidean muscle. The outer Reia-

surface of the muscle is covered by the thyroid cartilage, and
the inner rests on the chordae vocales, ventricle of the larynx,

and its pouch.

Divide the trachea and cricoid cartilage along the middle line, Dissec-

behind, without cutting the branch of the recurrent nerve which "°"'

is given to the arytaenoid muscle, and the communication of the

superior and inferior laryngeal nerves at the back of the la-

rynx : this is to be dissected afterwards^ on the side left for the

nerves.

The space in the interior of the larynx is bounded by the interior

cricoid and thyroid cartilages, and that portion included between Larynx
the wide ate of the thyroid, is much diminished in size by the

existence of the thyro-arytaenoid muscle and ligaments, which
leave only a narrow angular interval— the glottis — between
them, for the passage of the air. Above the glottis, on each

side, is a depression— the ventricle of the larynx— situated

between the upper and the lower ligament or cord. In the part

enclosed by the cricoid cartilage the cavity again enlarges, but

its size is limited by this cartilaginous ring. The extent of the

cavity of the larjmx, below, is the lower border of the cricoid

cartilage ; and above, the aperture between the epiglottis and
arytaenoid cartilages, or the superior orifice of the larynx.

The superior orifice of the larynx, seen by placing together Superior

the divided cricoid cartilage, is a triangularly-shaped aperture,
'^"^'=®-

with the base in front, and the apex behind, and the sides are

sloped off obliquely downwards and backwards. The boundaries

of this orifice are, in front, the epiglottis ; behind, the arytaenoid

cartilages and their muscle ; and, on each side, the arytaeno-

epiglottidean folds of mucous membrane, containing a few mus-
cular fibres of the same name, and some ligamentous fibres con-

tinuous with the upper vocal cord : this aperture is closed by
its valve or the epiglottis during deglutition.

• The ventricle of the larynx is the oval depression, on each ventri-

side, between the vocal cords, the upper boundary being semi- '^^^'

lunar, and the lower, straight. The outer surface is covered by
the fibres of the thyro-aryteenoideus muscle, and in its anterior

part is the aperture, into the laryngeal pouch,
s 3

/
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Laryn- The scicculus laryngis or laryngeal pouch *, best seen by re-

Poiich. moving the thyro-arytaenoid muscle of that side on which the

thyroid cartilage has been cut through, is a small membranous
cul-de-sac which projects, upwards, between the superior vocal

cord and the side of the thyroid cartilage. It is conical or

cylindrical in shape, about half an inch in depth, and reaches,

now it is distended, to the upper border of the thyroid cartilage,

or even above it ; its cavity communicates with the front and
upper part of the ventricle, by a narrow aperture provided with
two folds of mucous membrane. The external surface of the

pouch is studded with small glands, whose ducts perforate the

tibrous and mucous coats to open on the inner surface; numerous
nerves are distributed on its outer surface.

Inferior The ari/tcBno-epiglottideus inferior muscle^ also described by
no'-Vpi- M^i*« Hilton, is exposed by raising the mucous membrane close

^°^^' above the upper chorda vocalis. " The muscle arises by a

Muscle, narrow and fibrous origin from the arytasnoid cartilage just above
the arytsenoid attachment of the superior chorda vocalis : it

passes forwards and a little upwards, and, becoming expanded,
covers the superior half, or sometimes two superior thirds, of

the pouch on its laryngeal surface ; and is inserted by a broad
attachment into the edge of the epiglottis."

The The glottis, the narrowest part of the cavity, is the interval/

or rima between the inferior chorda vocalis of each side, and
it is wider behind than before, because the cords are here se-

parated by the interval between the arytaenoid cartilages. The
antero-posterior measurement, the longest, is, in the male,

nearly one inch, and the transverse, behind, about a quarter of

an inch ; but in the female the measurements are less, particu-

larly the antero-posterior, which is only about two thirds of an
inch, because of the smaller development of the angle of union

of the thjToid cartilage. Immediately below the glottis, the

cavity of the lai-ynx is enlarged in the cricoid cartilage.

Dissec- Remove the mucous membrane from the chordae vocales

which are visible through it, and let it be done on the same side

as that on which the muscles are dissected ; take away the crico-

arytaenoideus lateralis muscle, the thyro-arytaenoid having been
already divided.

ChordjE The cJiordce vocales or thyro-arytaenoid ligaments, are two
vocales. ligamentous cords on each side, extended from the angle of the

Inferior, thyroid to the arytaenoid cartilage. The inferior one, the

strongest, is a firm fibrous band, attached, in front, to the angle

of union of the plates of the thyroid cartilage about the middle

of its vertical depth, and behind, to the anterior projection

situated at the base of the arytaenoid ; this ligament consists of

* Mention is made of this structure by Galen ; it is described by Mor-
gagni, in his Adversaria Anatomica, i. § 16. ; audit is also described by Mr.
Hilton, in vol. ii. of the Guy's Hospital Reports, p. 520.
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antero-posterloi" fibres, and is continuous below with the crico-

thyroid membrane, Avhich becomes thin as it is prolonged back
to the arytaanoid cartilage. It is free on all the other surfaces,

and internally looks towards the one of the opposite side, the

interval between them being the glottis ; externally, it is covered

by the thyro-arytaenoid muscle ; and, above, it forms the lower

boundarjr of the ventricle of the larynx. The sujoerior cord, supe-

semilunar in shape, and much weaker, contains some fibrous

membrane in its structure ; it is fixed, in front, to the angle of

the thyroid cartilage, above the inferior, and near to the attach-

ment of the epiglottis, and it unites with the fibrous membrane
which fixes this fibro-cartilaginous process to the thyroid

;

it is attached, behind, to the front of the aryteenoid cartilage.

This ligament is continued above into the fibrous tissue in the

arytaeno-epiglottidean fold of mucous membrane ; and between
it and the inferior is the ventricle of the larynx.

The mucous membrane of the larynx is continuous, by the upper Mucous

orifice, with that of the pharynx, and, below, it is prolonged brane.,

along the trachea, to the bronchi and cells of the lungs. The
membrane covers the epiglottis at the upper part of the larynx,

attaching it, in front, to the tongue by the glosso-epiglottidean

folds, and, behind the epiglottis, it is connected, on each side,

to the apex of the arjtaenoid cartilage, forming the arytaeno-

epiglottidean folds of mucous membrane, which bound the

superior orifice of the larynx, and contain the arj^tceno-epiglot-

tidean muscle, and some fibrous tissue between the epiglottis and
the superior chorda vocalis ; in this part it is very loose, and the

submucous tissue becomes readily infiltrated. In the larynx

it closely lines the cavity, sinks into the ventricle, and is pro-

longed into the laryngeal pouch through its small opening

;

over the vocal cords it is very thin and adherent, so that they
are visible through it ; it now passes into the space bounded by
the cricoid cartilage, and descends along the trachea. The
glands of the larynx are situated in the arytaeno-epiglottidean Glands-

folds of mucous membrane ; and in the thickness of the superior

vocal cord ; and others, placed in the substance of the epiglot-

tis, have their openings on the laryngeal surface of this struc-

ture.

The nerves to the larj'nx are now to be traced on the un- Dissec-

dissected side, and, for this purpose, disarticulate with care the*'°"'

inferior angle of the thyroid from the cricoid cartilage, without
cutting the inferior laryngeal nerve which enters at this spot

;

fasten back with hooks or pins the half of the thyroid cartilage,

and separate the cricoid from it, as far as can well be done, by
the same means. The superior and inferior laryngeal nerves
can now be traced, by only removing the mucous and the cellular

membrane, — the superior enters the larynx, either through an
aperture in the ala of the thyroid cartilage, or through themera-

s 4<
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brane between the os hyoides and it ; and the inferior runs over

the side of the cricoid cartilage, giving off a superficial branch

which ascends, beneath the mucous membrane, to join a branch
from the superior laryngeal.

Superior The Superior laryngeal nerve, a branch of the pneumo-gastric

gj'a?"" in the neck, whose course has been already seen, enters the
Nerve, larynx by perforating the thyro-hyoid membrane with the artery

of the same name, andj in its interior, divides into a muscular

branch for the arytcenoid muscle, and numerous filaments for

Branch the mucous membrane. The branch to the arytcenoid muscle, \h.G,

Aryte- ^^st Superficial, runs downwards and inwards to the posterior

noid part of the muscle which it supplies, and joins, on the back of

the larynx, with the superficial ascending branch of the inferior

laryngeal or recurrent; this gives filaments to the mucous mem-
Branch- brane and glands situated in this spot. The filaments to the

Mucous'^ mucous membrane are ascending and descending,— the ascend-
Mem- lYig, the least numerous, and the smallest, turn upwards in the

Ascend- arytasno-epiglottidean fold of mucous membrane, and supply it

'"s- and the epiglottis, as well as the cellular structure behind the

OS hyoides ; some of the filaments can be followed to the front

of the epiglottis^ which they pierce, to be distributed on its

laryngeal surface : and the most anterior of this ascending set

are continued forwards, in the external glosso-epiglottidean

fold of membrane, to the outer and posterior part of the

tongue, and are distributed to its mucous membrane: these are

cut through if the tongue has been divided close to the os

Descend- hyoides. The descending set give also a filament to join on the
*"^'

side of the larynx, with an ascending filament from the inferior

laryngeal ; this is variable in size, and descends beneath the

thyroid cartilage, and between this and the lower part of the

thyro-arytsenoid muscle. The other filaments of this set de-

scend, inwards, in the arytseno-epiglottidean fold of mucous
membrane, through the interlacement of the vessels supplying

it, to be distributed to the mucous membrane of the inside of

the larynx, and they reach as low as the inferior chorda
vocalis : these branches, in their course, run over the inner side

of the laryngeal pouch, forming on it a kind of network, and
giving small filaments to it.

Inferior The inferior laryngeal nerve, after passing beneath the lower

""eaY"'
border of the inferior constrictor muscle, and before entering

Nerve, beneath the thyroid cartilage, divides into an external or super-

External ficial, and an internal or laryngeal branch ;— the externcd as-
branch.

^^^^^ beneath the raucous membrane of the pharynx, and if not

removedj with this^ in exposing the muscles of the back of the

larynx, will be seen to lie on the crico-arytaenoideus posticus

muscle, and to terminate at its upper border by joining with the

arytaenoid branch of the superior laryngeal nerve, and by sup-

plying, sometimes, the aryttenoid muscle : a sort of plexus is
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formed at the point of junction of these two nerves. The m- internal

ternal or lari/jiffeal branch enters beneath the thyroid cartilage, "ynge^.

lying on the cricoid, and along the outer border of the crico-

arytasnoideus posticus muscle, and divides into branches to sup-

ply the arytaenoideus, thyro-arytaenoideus, crico-arytaenoideus

posticus, and lateralis muscles ; the branches to the last muscle

are given to it whilst the nerve is entering the larynx ; the branch

to the arytfenoid ascends beneath the crico-aryteenoideus pos-

ticus muscle, and between it and the cricoid cartilage ; and the

other branches come from the nerve beneath the thyroid car-

tilage. It is joined, beneath the thyroid cartilage, by one of the

descending filaments of the superior laryngeal nerve. Thus,
this nerve supplies all the muscles of the larynx, except the

crico-thyroid, which receives its nerve from the extei-nal laryn-

geal branch of the superior laryngeal nerve, and the arytsenoid

muscle is supplied by both the superior and inferior laryngeal

nerves ; it joins with the superior laryngeal nerve in two places,

first, at the back of the larynx, beneath the mucous membrane
of the pharynx ; and secondly, on the side of the larynx, beneath
the ala of the thyroid cartilage.

The arteries given to the larynx arise from the superior Arteries.

thyroid, a branch of the external carotid, and from the inferior

thyroid, of the subclavian. The laryngeal branch of the supe- Laryn-

rior thyroid enters the larynx, with the nerve, by perforating branch

the thyro-hyoid membrane or the thyroid cartilage, and divides "f supe-

into a superior and an inferior branch ; the superior ascends to Thyroid.

the epiglottis, forming very numerous ramifications on it, and
supplying it, as well as the arytoeno-epiglottidean fold with

vessels ; the inferior runs beneath the thyroid cartilage, and sup-

plies the mucous membrane, and the muscles in the interior of

the larynx. The larimqeal arteries of the inferior thyroid are of infe-

generally small branches which perforate the crico-thyroid mem- i-oid.

brane, and ramify in the mucous membrane, as well as supply the

muscles of the larynx.

The veiiis accompany the arteries, and join the trunks of the Veins.

veins which run with the arteries of the same name.
If it be wished, the laryngeal pouch and the chordae vocales Dissec-

maybe examined again on the same side as the nerves, and ''°"*

then the cartilages are to have the muscles removed from them,
that their anatomy may be seen. The os hyoides is also to be
cleaned.

The OS hyoides, so named from its shape, is situated between os

the base of the tongue and the larynx ; the convexity of the ''y"'*^^^-

arch that it forms being directed forwards, and the concavity
backwards. It has a body and two cornua, on each side. The
body is flattened and elongated, convex in front, and presents Body.

a central vertical projection, and, on each side, a depression
marking the attachment of muscles inserted into it ; it is con-
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cave behind, looks downwards and backwards, and is connected
to the epiglottis by a band of membrane ; the upper border is

connected to the fibrous tissue which is continued into the

tongue. The cornua are joined to the body by surfaces covered
Great with cartilage ; the great cornu reaches backwards as far as the
°'""'

posterior border of the thyroid cartilage, it is large at its junction

with the body of the bone, and ends posteriorly in a tubercle ;

Small, its surfaces are directed upwards and downwards. The small

cornu or appendix is directed upwards and backwards, and is

joined by the sLylo-hyoid ligament, which is sometimes os-

sified.

Carti- The cartilages of the larynx are four ; two single ones, — the

o/the thyroid and cricoid, 'placed in the middle line; and a pair,— the
Larynx, arytseuoid, situated one on each side of the central line, together

with a fibro-cartilage — the epiglottis.

Thyroid The thi/roid cartilage receives its name from its resemblance

^ge?' to a shield ; it is situated at the front and upper part of the

larynx, the greater part of which it forms, and its increased width,

above, gives to the larynx somewhat of a funnel- shape. It is

convex in front, and presents^ in the middle line, the projection

Pomum of the pomum Adami, which is more marked in the male than
Adanii.

fgj-^-,^]g . i-i^g posterior surface, concave, gives attachment in

front to the epiglottis, chordee vocales, and thyro-aryteenoid

muscles, and within its concavity are received the arytEenoid

cartilages, with the posterior part of the cricoid. It consists

of two square parts or halves united along the middle line : the

posterior border of each, rounded and thick, ends above and
below in the superior and the inferior cornu, the former, the

longest, is joined to the os hyoides by the round ligament, and
the latter, the thickest and shortest, is articulated to the cricoid

cartilage ; the upper border, rather convex^, ends in the middle
line in a depression, it is slightly hollowed out at the root of the

superior cornu, and to it is attached the thyro-hyoid membrane

;

the lower border" is rather concave, and joins in the middle line

the projecting part or the pomum. The outer surface is marked
by an oblique line which extends downwards and forwards, from

a tubercle at the root of the superior cornu, to near the middle

of the lower border ; the portion in front of this is excavated

and less strong than the part behind; to the line is attached, in

front, the sterno-thyroid, and behind, the inferior constrictor of

the pharynx. The inner surface of each lateral half is smooth,

and covered by mucous membrane.
Cricoid The cvicoid cartilage, the onlj' one of the cartilages of the

lagc!'' larynx that forms a ring or circle, is placed below the thyroid,

and its depth behind is three or four times greater than before.

The lower border, nearly straight, is united to the first ring of

the trachea by a fibrous membrane ; the upper border, very

irregular, presents, in the middle line behind, a straight portion
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which extends outwards to the surface for articulation with the

arytEenoid cartilages, but beyond that, it is very oblique from
behind forwards ; to it are attached, in front, the crico-thyroid

membrane and muscle, and, on the side, the lateral crico-

arytfenoid muscle. The outer surface, convex, gives attach-

ment, on the side, to the inferior constrictor ; but the posterior

part, which is flat and rather square, is marked by a median ridge,

and on each side of it is the depression for the crico-arytsenoideus

posticus ; the median elevation gives attachment to the com-
mencement of the oesophagus. The inner surface is smooth,
and covered by mucous membrane.
The arytcenoid cartilages, two in number, are situated at the Aryta;-

posterior and upper part of the cricoid cartilage, one on each carti-

side of the middle line, articulating with the cricoid at the point '"^es.

where the oblique and straight portions of the upper border
meet. Each cartilage is triangular in shape, and bent backwards,
so as to present a posterior surface, concave, for the arytaenoid

muscle, and an anterior, convex and rough, to which is attached
the superior vocal cord. The inner surface is flat, and covered
by mucous membrane, and the outer gives attachment to some
fibres of the thyro-arytaenoid muscle. The base is slightly

hollowed out to articulate with the cricoid, and has, in front, an
elongated process, to which is connected the inferior vocal cord,

and behind, and on the outer side, another projection for the

attachment of the crico-arytsenoideus lateralis and posticus

muscles ; the apex, pointed and directed backwards and inwards,

i5 surmounted by a cartilaginous process, — the corniculum Comi-

or capitulum of Santorini,— which is inclined to the middle line,
'^"'"™*

and nearly meets the one of the opposite side.

Two small cartilaginous processes, named cuneiform, are Cunei-

sometimes found in the aryteeno-epiglottidean folds of mucous caTti-

membrane. i^e^s.

The epiglottis, a fibro-cartilaginous structure, resembling a leaf, Epi-

is situated behind the tongue and epiglottis, and in front of the s'°"'^*

superior orifice of the larynx, which, like avalve, it assists to close.

It is vertical in position, and kept so by its attachment to the
tongue, by means of its ligaments or folds of the mucous mem-
brane. The anterior surface, concave above, but convex below, is

connected to the base of the tongue by the glosso-epiglottidean

folds; the posterior surface, convex from above downwards,
and concave from side to side, is free and smooth, and covered
by the mucous membrane ; and from its sides the arytoeno-

epiglottidean folds of mucous membrane pass backwards. If the
membrane that covers the epiglottis be removed, the lower
attachment can be seen ; this part of the epiglottis is thin and
narrow, and is connected to the angle of union of the plates of
the thyroid cartilage, above the chord* vocales, by the thyro-

epiglottidean ligament; to the root of the tongue by a strong
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median band, and by another ligamentous structure to the os

hyoides. Between it and the os hyoides is a mass of yellowish

fat, named the epiglottidean gland. The epiglottis is perforated

by numerous small apertures, and it contains some small glands

in its interior.

Liga- The ligaments of the larynx unite together the thyroid, cri-

ofthe coid, and arytaenoid cartilages, which enter into it, and each
Larynx, cartilage is connected to the other two : between some of the

points of union are found capsular ligaments and synovial mem-
branes, but others have only ligamentous bands or membrane
intervening between them.

Thyro- The thyro-hyoid ligament is a thin loose membrane between

L^ga- the bones from which it receives its name, and is connected,
ment. below, to the upper border of the thyroid cartilage, and, above,

to the upper border of the posterior surface of the os hyoides :

it is thicker in the middle than at the sides, and ends behind, on

each side, in a rounded cord, which connects the upper cornu of

the thyroid cartilage to the rounded extremity of the os hyoides.

This ligament is covered in front by the thyro-hyoid muscle,

and is perforated by the superior laryngeal nerve and its artery
;

beneath, it is in contact with the cellular structure and mucous
membrane of the larynx. A synovial membrane is placed be-

tween the upper border of the thyroid cartilage, and the vinder

part of the os hyoides.

The cricoid and thyroid cartilages are connected,, in the centre,

by a fibrous band, — the crico-thyroid ; and laterally, by a cap-

sular ligament and synovial membrane between the small cornu
of the thyroid, and the side of the cricoid.

Crico- The crico-thyroid membrane or ligament, is thick and strong

Lma°"^ in the middle line, presenting a triangular portion which is fixed,

ment. above, to the centre of the lower border of the thyroid, and,

beloW;, by its wider part or base to the upper border of the cri-

coid cartilage ; the lateral parts of the ligament are much weaker,
and are inserted, below, into the border of the cricoid, but each
joins, above, the inferior chorda vocalis. Numerous small aper-

tures exist in this membrane for small vessels ; on it lies the

small transverse arch of the inferior thyroid arteries, and it is

covered by the crico-thyroid and crico-arytsenoideus lateralis

muscles ; and in the interior of the larynx, it is lined by mucous
' membrane.

Crico- An orbicidar, or capsular ligament, surrounds the articular

aJucu surfaces between the small cornu of the thyroid and the side of the

lation. cricoid cartilage ; and these are covered by a synovial membrane.

This articulation allows of but little motion, and chiefly fixes

together the two cartilages.

The The lower border of the cricoid is joined to the first ring of

foThe'^ the trachea by the same ligamentous band that connects the
Trachea, cartilages of this tube together.



DISSECTION OF THE NECK. 269

The articular surfaces of the arytsenoid and cricoid cartilages crico-

are united together by a capsular membrane which is strongest \ll\^'

on the inner and outer sides, and the surfaces are lined by a /^j'.'icu-

loose synovial membrane. The capitula are united to the

arytsenoid by cartilage or ligament.

The ligaments uniting the arytsenoid to the thyroid cartilage, Thyro-

or the tliyro-arytcenoid, are the chordae vocales. whose attach- ndid*'

ments have been seen. Some few fibres pass from the arytse-
^l^l^_

noid cartilage to the epiglottis.

Open the trachea by carrying an incision along the front, in struc-

order to see its structure. The extent of the tube is from op- o^the

posite the fifth cervical to the third dorsal vertebra, or about i'""^-

*
. • • • - cnea.

four inches, and its size is greater in men than in women. The
trachea consists of a fibrous tube in which are developed carti-

laginous processes, forming parts of circles, and a greater por-

tion of the fibrous tissue is found on their cutaneous than on

their tracheal surface. The cartilages in the tube of the trachea

are from sixteen to twenty in number, and each forms only the

two thirds or three fourths of a circle, the space, behind, being

filled up by muscular fibres ; each segment of a circle is convex
in front, and concave behind, but their depth differs, the first

being the widest ; or two below this may be joined together.

The last cartilage, or the one at the bifurcation into the bronchi,

is V shaped, and the legs of the V are curved, on each side, to

form the first cartilage of the bronchus : by the strength of the

cartilages, this tube always remains open for respiration. If

the fibrous membrane^^be removed from the outside, in the

interval between the ends of the cartilages, the transverse mus-
cular fibres which occupy the space between their truncated

extremities will be exposed ; and on the inside of these are

longitudinal bundles of a yellow elastic tissue, which occupies the

portion of the tube made up by the muscular fibres. Some
glands are situated between the fibrous and muscular layers, as

well as in the fibrous structure between the cartilages. The
mucous membrane lines the whole tube, is continuous, above,

with the lining of the larynx, and, below, with that of the lungs

and their cells. The arteries to the trachea are chiefly from Arteries

the inferior thyroid; and the nerves from the sympathetic, and Nerves.

recurrent of the pneurao-gastric. The structure of the bronchi

is seen in the thorax.

CONTINUATION OF THE NECK.

Take the portion of spine which has been set aside after the Dissec-

separation of the pharynx, and continue with the anatomy of'™*
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the deep muscles in front of the cervical vertebrae. To expose
these it is only necessary to remove the fascia that covers them.

The muscles are few in number and are easily distinguished ; one
covering the bodies of the vertebrge, nearest the middle line, and
extending from the cervical to the dorsal region, is called the

longus colli muscle ; a muscle external to it, which reaches

from the transverse processes of the lower cervical vertebrae to

the head,— the rectus capitis anticus major ; and the small

muscle external to this last^ and rather behind it, between the

atlas and occipital bone,— the rectus capitis anticus minor.

This last is generally cut through in dividing the basilar pro-

cess of the occipital bone, for the dissection of the pharynx.

The rectus capitis lateralis was dissected in the neck. These
muscles are the same on both sides of the middle line.

Longus The longus colli muscle is situated in front of the cervical, and

Muscle, of the upper dorsal vertebrae, which are nearly covered, on each
side, by it ; it is pointed and tendinous above, and fleshy below.

The direction of the fibres of the upper and lower portions of
this muscle are so different, that they have been described

Lower separately. The loxver or inner portion consists of flesh}' fasci-
portion.

^^jj ^^,|-jQgg (Jii-ection is vertical ; it is fixed, below, to the lateral

part of the bodies of the three upper dorsal, and the four lower
cervical vertebrae, and to the intervening fibro-cartilages ; the

fibres ascend to be inserted, by aponeurotic bands, into the
Upper bodies of the second and third cervical vertebrae. The upper or
portion.

g^,^g^j^^^ jg directed, from without inwards, towards the middle
line, and is attached, inferiorly, to the fifth, fourth, and third

cervical vertebrae ; the fibres are directed upwards and inwards,

and end in a pointed tendon which is inserted into the body of
Ke'a- the atlas. This muscle is concealed by the pharynx and

oesophagus, by the common carotid artery and internal jugular

vein, with the accompanying pneumogastric and sympathetic

nerves ; and it lies on the vertebrae. Its inner border corre-

sponds to the middle line of the spine, and to the muscle of

the opposite side to which Jt is united above ; and its outer, to

the scalenus anticus muscle, but it is separated from this by the

vertebral vessels ; above this, it is in contact with the rectus

capitis anticus major muscle.

Rectus The rectus capitis anticus major muscle is external to the

aiiUais preceding, and projects more in front than it; the largest end

Muscle ^^ ^'^^ muscle is at the occipital bone, and is marked by a

Origin, tendon on the pharyngeal or cutaneous surface. It ame* below,

by pointed and tendinous attachments, from the anterior tu-

bercles of the transverse processes of the sixth, fifth, fourth,

and third cervical vertebrae,— the same transverse processes

into which the scalenus anticus muscle is inserted, and with

which it is united at its origin ; from this attachment the fibres

inser- ascend, and form a thick muscle, Avhich is inserted into the basilar
tion.



DISSECTION OF THE NECK. 271

process of the occipital bone in front of the foramen magnum.
The bundle, that arises from the third cervical vertebra, is in-

serted posterior to the rest, and separate from them. The Reia-

anterior or pharyngeal surface is covered by the pharynx, internal
''°"^'

carotid, jugular vein, eighth, ninth, and sympathetic nerves ; it

lies in front of the upper cervical vertebree, and partly conceals

the rectus capitis anticus minor muscle. Along the inner

border is the longus colli muscle.

The rectus capitis anticus minor muscle, small and flat, situated Rectus

external and posterior to the last, arises from the transverse anticus

process of the atlas, and partly from its anterior ring of bone ;^/yg°^g

the fibres ascend to be inserted into the basilar process of the origin.'

occipital bone in front of the foramen magnum, and between it i.nser.

and the insertion of the rectus capitis anticus major. The ^^{^^

anterior surface is covered by the rectus major, and ganglion of tions.

the sympathetic nerve ; and it lies on the ligament between the

occipital bone and the atlas. The anterior branch of the first

cervical or sub-occipital nerve appears between this muscle and
the rectus capitis lateralis.

To expose the inter-transversales muscles in the upper part pissec.

of the cervical region, in which they are best seen, remove
from the anterior tubercles of the transvei'se processes the

rectus capitis anticus major ; and from the posterior, the levator

anguli scapulae, transversalis colli, and trachelo-mastoid muscles,

and part of the posterior scalenus. These small muscles are

found on each side of the anterior branch of the nerve as it

leaves the intervertebral foramen, and they are closely united

to the fibres of the muscles to be removed.

The inter-transversales muscles, so called from their position, luter-

occupy the intervals between the transverse processes; they '-Trsaies

are small elongated muscles, two for each space, except the Muscles,

first, in which there is only one, and that on a level with the

anterior set, so that there are six anterior and five posterior

muscles on each side. They are attached, above and below, to

the anterior and posterior tubercles of the transverse processes.

These muscles are separated from each other, in the spaces, by Reia-

the anterior branch of the cervical nerve which escapes between *'°"^-

them, and beneath the posterior one is the posterior branch of

the same nerve passing backwards ; they are closely united

to the muscles which are connected to the tubercles of the

transverse processes. The first is near to the vertebral artery in

the first space, but it is separated from it by the anterior

branch of the second cervical nerve which turns forwards from
behind.

The relations of the cervical spinal nerves at their exit from Exit

the canal, by the intervertebral foramina, can be better examined sp.nai

now, than in any previous stage of the dissection. The nerves ^s'^^'^^-

lie in the intervals between the transverse processes, and the
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anterior and posterior branches diverge from them ; the anterior,

lying in a groove, appears in the interval between the processes,

and between the inter-transversales muscles, to join in the

cervical and in the brachial plexus ; the posterior passes back-

wards beneath the posterior inter-transversalis muscle, and the

other muscles attached to the posterior tubercles, and in a

groove between the articulating processes, to enter the fibres of

the semi-spinalis colli, or pass between this and the complexus,
from which point its distribution has been followed ; it gives

some branches to the muscles which cover it. The first and
second nerves are an exception to this distribution, since the

ganglion of the first is on the upper surface of the arch of the

atlas, and that of the second nerve on the arch of the axis, and,

from each ganglion, the anterior branch runs forwards to the

cervical plexus across the vertebral artery ; the posterior

branches of the two first cervical nerves enter the muscles, to

which they are, in great part, distributed.

Verte- The vertebral artery has separate relations in the neck, pre-

Artery. viously to entering into the chain of foramina in the transverse

processes, and also after it has escaped from these and has entered

the skull ; it has been seen in these two parts, and now there

only remains to examine it in the foramina : for this purpose,

cut away with a bone forceps the anterior part of each trans-

verse process, and the artery with its accompanying vein and
plexus of nerves will be exposed. The artery enters, generally,

the foramen in the transverse process of the sixth cervical ver-

tebra, though the point of entering varies much ; it then ascends,

vertically, in the series of foramina situated in the processes

of the cervical vertebrae, as high as to the upper border of the

second, where it is directed outwards to reach the aperture in

the transverse process of the atlas or first vertebra. When the

artery has passed through this, it winds horizontally backwards
and inwards, on the posterior arch of the atlas, and behind the

articulating process of this bone, perforates the posterior ligament,

and ascendsj^as before seen, by the side of the medulla oblongata,

to join, with the opposite, in the basilar, at the lower border of

the pons. In its course through the foramina the artery lies,

below the axis, in front of the cervical nerves, but the anterior

- branch of the second nerve crosses it, superficially, in the interval

between the first and second transverse processes ; the vertebral

vein and plexus of nerves are found with the artery in the
Branch- canal. The artery does not give off any named branches in

this course, but numerous small arteries which enter the spinal

canal, along the nerves, to supply these and the cord, and to

anastomose with the other arteries of the canal. On the arch

of the atlas it gives branches to the deep muscles, and some to

anastomose with the occipital artery.

Vein. Xhe vertebral vein commences in small veins from the muscles
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of the back, and from the occipital veins, and enters the trans-

verse process of the atlas, where it is sometimes joined by a
"

vein from the posterior condyloid foramen. In the canal with

the artery it is joined by veins from the interior of the spine as

well as from the external parts ; and, after it has left the foramina,

it lies external to the artery, receives the vein corresponding to

the cervicalis ascendens artery, and sometimes a branch from

the vein with the profunda cervicis artery, and opens into the

brachio-cephalic vein.

The vertebral plexus comes, from the inferior cervical ganglion, Verte-

The nerves that form it ascend with the arterj'-, encircling it, and pjeLus.

join with the spinal nerves. In the dissection of the anterior

branch of the first or sub-occipital, filaments were seen descending

around the vertebral artery to join the plexus, and the second

nerve is also joined by it when passing over the artery.

On the remaining part of the spine dissect the ligaments that Dissec-

connect one vertebra to the other. Disarticulate the seventh
*'°""

cervical vertebra from the first dorsal, and the occipital bone

may be sawn through vertically, so as to leave only an osseous

ring to bound the foramen magnum behind ; remove the muscles,

vessels, and cellular structure, from the vertebraa.

The ligaments found in the cervical region are, as in the Liga-

others, an inter-articular fibro-cartilage between the bodies of ofThe

the vetebrse, and an anterior and a posterior common ligament

;

with ligamentous bands between the plates and spines of the

vertebrae, and capsular ligaments and synovial membranes be-

tween the articulating processes : these vary in the different

regions according to the peculiarities of the vertebrae in them.

Proper ligaments are placed between the occipital bone and
the atlas, and between the atlas and the axis, which may be
examined after the common ligaments.

The spines of the vertebrae are connected together through inter-

the medium of a ligamentous band— the inter- spi7ial ligament— Liga.^

stretched from the base to the apex. This structure is thin in the ments.

cervical region, and is placed between the inter-spinales muscles.

In the other regions, small ligamentous bands connect the tips

of the spines together, and are named supraspinal ligaments. Supra-

The intervals between the plates of the vertebrae are occupied oi'ssec-

by the ligamenta subflava, which thus complete, behind, the tio"*

spinal canal. These ligaments are best dissected from within

;

and the portion of the spinal canal, left untouched in the dissec-

tion of the cord, is to be opened by sawing through the trans-

verse processes at their junction to the bodies of the vertebrae,

by which the plates and articulating processes of these bones
will be removed in one piece. The posterior arches of the first

and second vertebrae are not to be sawn through, and the arch
of the third is to be separated from that of the second vertebra,

T

Verte-
bra?.



274 DISSECTION OF THE NECK.

by disarticulating it. After cleaning these ligaments, examine
them from the inner side.

Liga- The ligamenta suhflava receive their name from their colour,

subfla^va. ^nd are found between the laminse of the vertebrae, from the
second to the sacrum, but not between the first and second.
Their size depends upon the intervals between the plates of the
vertebras, and they are larger in the neck than in the back, but
in this region they are smaller than in the loins : they consist of
a yellow elastic tissue, the fibres of which are vertical. In each
space there are two portions of this ligament, one for the
right, and one for the left lamina ; they approach each other, in

the middle line, at the spinous process, and reach, externally,

to the articulation between the articulating processes ; each
portion is fixed to the under surface of the lamina above, and
to the upper border of the one below : separate one or two
laminae by cutting through the ligament, and its thickness and
attachments will be better seen. The surface of these ligaments

towards the canal, is in contact with the dura mater, and only
separated by cellular membrane ; the other surface is partly

concealed by the laminae, and by the multifidus spinae muscle.
Union The articulating processes of the vertebree are surrounded by

Articu- ^ capsular ligament of a few scattered fibres, which is thicker
lating Qn the outer than the inner side. The articulating surfaces are

cesses, covered with cartilage, as may be seen by separ-ating them, and
are svu'rounded by a synovial membrane.

Anterior The anterior common ligament, placed in front of the spinal

Liga- "'column, extends from the axis to the sacrum, and is narrower in
™®"'--' the cervical than the other regions, in consequence of the small

size of the bodies of the vertebrae. It is attached to the axis

by a pointed process which is united to the tendon of the longus

colli, and, opposite the centre of the body of each vertebra, it

is rather wider than opposite the intervertebral substance. The
vertical fibres that constitute this ligament consist of two or

more layers, the supei'ficial passing over the bodies of three or

four vertebrae, but the deeper extend only from one vertebra to

the other ; the fibres are for the most part united to the borders

of the bodies, and to the intervertebral substance. In the

neck it is in contact with the longus colli and the oesophagus
;

and it rests on the vertebrte, and on some small arteries that

lie beneath it.

Poste- The posterior common ligament, situated in the spinal canal,

Common is extended along the posterior part of the bodies of the ver-

i-'ga- tebrcE, in the same manner as the anterior in front : it com-

mences, above, at the occipital bone, joining at this part a liga-

mentous structure — the occipito-axoid ligament, — and it

reaches to the sacrum ; its width, unlike the anterior, is greater

opposite the intervertebral substance than opposite the bodies

of the vertebrae. In the neck and back it is altogether larger
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than in the lumbar region ; and the anatomy of its upper part

will be seen when the arches of the atlas and axis are removed.

The fibres form one or two layers which have the same arrange-

ment in their attachment to vertebrae, as in the anterior common
ligament. One surface of the ligament is in contact with the

dura mater, and the other lies on the vertebra, and on some
vessels entering their structure.

The intervertebixd substance oxfihro-cartilage is a cartilaginous intor-

plate or disk, between the bodies of the vertebree which deter- sub-^
^^

mine its shape. In the neck they are not found between the stance,

first and second, but they exist between all the rest : they are

thicker before, than behind, in the neck, which gives the convexity

forwards of the portion of the spinal column formed by the

cervical vertebrae, and the same is the case in the lumbar region.

Each disk is thinner in the neck and back than in the loins ; it

is attached, above and below, to the bodies of the vertebrae, and^

in front and behind, to the common ligaments of the bodies. It

consists of distinct laminae at the circumference, the fibres of

one crossing those of the next, but this is best seen in the

lumbar region, in which the cartilages are largest and thickest.

Separate the body of the last cervical vertebra from the one
above it, and the difference in the texture of the centre, which
is a soft, spongy tissue, filled with a viscid substance, instead of

being fibrous and laminar as the exterior, is very manifest. If

two other bodies be sawn across, vertically, the pulpy substance

of the centre projects in the incision.

The two first vertebrae are united together by ligaments con- External

necting their arches and articular processes ; as well as by some ^^ntgof
special, but accessory ligaments in the interior of the canal, theAtias

and which cannot be seen without opening the canal. Axis.

The arch of the atlas is united to that of the axis by an an- poste-

terior and a posterior atlo-axoid ligament. Tlie posterior is a^",'^

thin, loose, membranous-looking structure, attached, above, to ajioid.

the posterior arch of the atlas, and, below, to the upper border mentL

of the arch of the axis : some vertical fibres of a yellowish

colour, resembling the ligamenta subflava, form a deep layer for

this membrane. The rectus major crosses the ligament, and the

second cervical nerve perforates it. The anterior ligament con- Anterior

nects the anterior arches in the same manner as the posterior a"o°^_

unites the arches behind : the middle part of this ligament is

the strongest.

The first vertebra, the atlas, is connected to the occipital External

bone by means of condyles and articulating surfaces ; and far- ^f^l^ of

ther, by an anterior and posterior ligament : the latter set, only, theAtias

can now be seen. occipital

The ligaments^ which connect the arch of the atlas to the^°"^*

occipital bone, are named occipito-atloidean. The posterior' liga- ^°^*^-

T 2



276 DISSECTION OF THE NECK.

occi- 7nent is fixed to the posterior part of the circumference of the

loidean. foramcn magnum, and to the posterior arch of the atlas ; it is

very tliin, and in relation with the dura mater which is con-
nected to tlie aperture of the spinal canal. The sub-occipital oi"

first cervical nerve, and the vertebral artery, perforate it on each
Anterior side of the middle line. The anterior ligament is placed between
pito-at. the anterior margin of the foramen magnum, and the anterior
loidean. ^^^^ ^f j.j-,g ^tlas. It has a central portion which is thick and

finn, and is fixed above to the basilar process of the occipital

bone, and below to the anterior tubercle of the atlas ; and the

other part, wider, reaches from the articulating condyles of the

one side, to those of the other. The recti capitis antici minores
muscles are in contact with this ligament.

Dissec- The remaining licraments connectina: these bones are situated

in the interior of the spinal canal, which will be required to be
opened to see them. The occipital bone articulates with the

atlas, by its condyles, with the axis or second vertebra through

the medium of intervening ligaments ; and the second and first

vertebrae are connected also by a transverse ligament. To ex-

pose these, cut through the arches of the atlas and axis internal

to the articulating surfaces, so as to leave untouched these pro-

cesses ; remove also the whole of the posterior part of the circum-

ference of the foramen magnum ; detach the tube of the dura

mater from the interior of the canal, and remove it, and the

posterior common ligament, ascending to the occipital bone, is

brought into view.

Internal The occipital bone is connected to the axis or second vertebra

mint's by strong ligamentous bands, although these bones are not in

of the contact: they are three in number, a central, and two lateral or
Occipital , 1 t'

•'

Bone check ligaments.

^'xis. The occipifo-axoidean ligament is a thick fibrous band, not

OccipUovery visible till the continuation, upwards, of the fibres of the

Ligal^"" posterior ligament is removed. It is then seen to be attached,
ment. above, to the grooved or cranial surface of the basilar process

of the occipital bone, in front of the foramen magnum, and

between the condyles ; it descends, vertically, in the spinal canal,

over the odontoid process, to be attached to the body of the

axis, and to join the posterior common ligament at this part

;

. some of the lateral fibres are continued on to the body of the

third vertebra. If the superficial portion of the ligament be

divided between the projection of the odontoid process and

the foramen magnum, a deeper but shorter process of it is seen

to be fixed to the upper part of a transverse ligamentous band

which binds down the odontoid process, and maintains it applied

to the atlas. A synovial membrane is sometimes placed between

the anterior part of this transverse ligament and the descending

or superficial fibres which go to be inserted into the body of the

axis. Cut entirely through both portions of this ligament, and
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the odontoid or check ligaments, between the same bones, are

exposed.

The odontoid or check ligaments are two strong, round, Odon-"

fibrous processes, about lialf an inch long, attached, below, to cTeck^

the apex and sides of the odontoid process, they then ascend, ^s^-^

with a direction outwards, to be inserted, on each side, into a

depression on the inner surface of the condyle of the occipital

bone. A transverse band is sometimes found to connect tliem

below the occipital bone, and to be joined by some fibres from

the tip of the odontoid process. These ligaments are covered

by the occipito-axoidean band, and lie against the anterior

ligament between the atlas and axis.

The two first vertebrge are united together by articular sur- internal

faces, and by the odontoid process of the second, which is melftVof

covered with cartilage, and retained in its position against the *'^^.^y;°

arch of the atlas, by a transverse band. tebree.

The transverse ligament is a flat cartilaginous band, of a xrans-

yellow colour, stretched horizontally behind the odontoid pro- Y\at
cess which it keeps fixed against the anterior arch of the atlas ;

went.

it is attached, on each side, to the depression on the inner sur-

face of the articulating process of the atlas, and this is better

seen by cutting away, on one side, a part of this process, till

its insertion into it is reached. The upper border projects in

the middle line above the odontoid process, and receives the

fibres of the deep portion of the occipito-axoidean ligament ; the

lower is free, and closely binds the narrow part or neck of the

odontoid process. The surface of the ligament, which looks

towards the dura mater, is crossed by the superficial fibres of the

occipito-axoidean ligament, but a synovial membrane intervenes

between them. Cut across both this ligament, and the check
ligaments, and partly disarticulate the odontoid process, which
is now seen to be covered by cartilage on both the anterior and
posterior surfaces, for its articulation with the arch of the atlas,

and the transverse ligament. Two STjnovial membranes facilitate synovial

the rotatory movements of this process of bone, — the one ?^^'"',

being placed between it and the arch of the atlas, and the other

between it and the transverse ligament which binds it down.
The capsidar ligament \s\{\Q)ix surrounds, on each side, the arti- union

cular surfaces of the two first vertebras, is fixed to their margins
^l^^^^^

above and below, and is stronger in front than behind. Cut open lar Pro»

the articulation, to see the form of the articular surfaces covered capsu.
with cartilage; they are almost horizontal, those of the axis lar-:

being directed upwards and outwards, and those of the atlas

downwards and inwards. The si/novial membrane of each ^ • i...
, .

-^
, , . , .

Synovial

articulation is very loose, projects beyond the articular surfaces, Mem.;

comes into contact, on the inner side, with the odontoid process
™'^'

and transverse ligament, and is sometimes continuous with
the synovial membrane between these. The vertebral artery

T 3
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lies on the outer side of each articulation. Disarticulate, en-

tirely, the odontoid process, and the attachments of the trans-

verse ligament are more fully exposed.

Internal The Only remaining articulation is that between the condyles

mllus °^ ^^^^ occipital bone, and the articular surfaces of the atlas,

of the This articulation is surrounded by a capsidar ligament of a few

Bone"
^ scattered fibres, strongest externally and in front, which is at-

Atias
Cached around the articular surfaces, both above and below.

Capsu- Open the articulation, the condyles of the occipital bone look
'^'"' downwards and outwards, and the articular surfaces of the atlaSj

Synovia] upwards and inwards. The synovial membrane is much the

brane. loosest on the Outer side, and projects on to the occipital bone.
sterno- Examine next, on the piece that has been laid aside, the liga-

lar^Ar"" mcnts that connect the clavicle to the sternum ; remove the

tion'^'
cellular membrane that surrounds them ; and should they have
become dry, immerse them for a short time in water. The
sternal end of the clavicle articulates with a depression on the

side of the upper piece of the sternum, and is kept in place by
ligaments which surround it ; it is received on a fibro-carti-

lage which enlarges the articular surface.

Anterior The anterior ligament consists of diverging fibres, attached by

^g°ft" a narrow process to the head of the clavicle ; from this it is con-
tinued over the articulation to the front of the sternum. The
cutaneous surface is covered by the sterno-mastoid, and the

other is united to the inter-articular fibro-cartilage.

Poste- ^\\Q posterior ligament, less strongly marked than the anterior,
''°'^'

is a flat band behind the joint, attached to the posterior part of

the head of the clavicle, and to the sternum ; it is covered by
- the sterno- hyOld muscle, and adheres to the fibro-cartilage.

Inter- The inter-clavicular ligament extends between the heads of

larJ'"'' t^i6 clavicles, above the upper part of the sternum ; the fibres of

this ligament do not cross in direct lines, but they dip into the

hollow between the two clavicles, and are connected to the

sternum. The anterior surface is in contact with the integu-

ments, and the posterior with the sterno-thyroid muscles.
Costo. The costo-claviciilar ligament, although not connected to the

LrLi"' sternum, still serves to maintain the clavicle in position, by its

gament. attachment to this bone. It is a short, but very strong ligament,

• consisting of oblique fibres which are attached, below, to the

inner and upper part of the cartilage of the first rib, and, above,

to the inner part of the lower surface of the clavicle^ near its

sternal end. The anterior surface is in contact with the sub-

clavius muscle, and the posterior with the subclavian vein.

Sometimes the clavicle touches the rib, and there is a distinct

articular surface, and synovial membrane.
Inter- Theinter-a7'ticuiarjibro-cartilagewi\\ be seen bycutting through

Fibro-' the ligaments before described, since this will allow the clavicle

lage!' to be raised. It is a flat cartilaginous plate, almost circular in
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form, but thicker at the cu-cumference than in the centre, in

which there is sometimes an aperture. Above and behind, it is

united to the head of the clavicle, which is imbedded in the

cartilage, and, below, it is connected to the cartilage of the first

rib ; it is joined, by its circumference, to the ligamentous struc-

ture in front of the articulation, and behind it.

Two synovial membranes are found in this articulation ; one synovial

on the upper surface of the fibro-cartilage, between it and the
btalTes

clavicle, and the other, below, between it and the first rib.

DISSECTION OF THE EAK.

The ear, the organ for the perceptionof sounds, consists, in man,
of an external trumpet-shaped cartilage, for the concentration of

sounds, attached to the outer surface of the tempoi'al bone, and
of two distinct cavities situated in the centre of its petrous por-

tion ; one of these—the tympanum or middle ear— is connected

to the external cartilage by the meatus externus ; and the

other— the labyrinth or internal ear— communicates with the

middle by an aperture in its outer wall, into which is fixed the

last bone of the osseous chain which reaches across the tym-
panum. The different parts accessory to the function of the

sense of hearing will be dissected with the cavities, together

with the nerves and vessels.

To obtain a knowledge of the anatomy of the two internal Dissec-

cavities of the ear, requires the dissection to be undertaken, both *'°"-

on the dry and on the recent temporal bone, in order that the

osseous boundaries may be seen in the one, and the soft parts

in the other. Since both temporal bones have been unavoidably
destroyed in the previous dissection of the head and neck, it will

be necessary to procure two fresh ones from another source

;

and that, which will be used for the dissection of the nerves,

should be steeped in acid till it is quite softened.* If a minute
examination of the internal ear be wished, it will be necessary
to soften both temporal bones in the acid. Previously to com-
mencing the dissection on the recent temporal bone, expose the

cavities in a drj?- one, which will greatly facilitate the under-
standing these minute parts. Open the cavity of the tympanum
by cutting through the thin osseous plate that forms the roof,

and is situated in the angle of union of the squamous and of
the upper surface of the pyramidal or petrous portion of the
temj^oral bone : cut into the meatus auditorius through the

* The proportion of this is about half an ounce of hydro-chloric acid to
half a pint of water, and it should be changed occasionally till the bone is

softened.

T 4
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bony plate behind the Glasserian fissure, and if these have
been made sufficiently large, the tympanum is exposed. The
vestibule will be seen by cutting deeply into the posterior sur-

face of the petrous substance of the temporal, between the mea-
tus auditorius internus and the aqueduct of the vestibule. The
three semicircular canals, that open into the vestibule, are behind
the cavity, and must be separated from the surrounding bone
by means of a file or small saw. The position of the superior

vertical is marked by a projection, on the upper surface of the

petrous portion, about half an inch behind the meatus au-

ditorius internus ; the inferior or posterior vertical will be found,

behind the other, on the posterior surface, and rather behind
the aqueduct of the vestibule ; and the horizontal lies behind and
between the other two, and deeper than they. The cochlea is

in front of the vestibule, its position is transverse, between the
meatus auditorius and the inner wall of the tympanum ; and to

obtain a view of it, the petrous substance, above it, is to be
filed or cut away, down to the level of the meatus. In the recent

temporal bone, the dissection necessary to expose the meatus
externus and cavity of the tympanum is to be first made ; but, as

the boundaries of the space will be more destroyed, than in the

former method on the dry one, both preparations must be em-
ployed, at the same time, in the examination of its anatomy.
For this purpose, remove the greater part of the squamous por-

tion of the temporal bone by a cut of the saw, directed through
the root of the zj'goma, and a little in front of the Glasserian

fissure ; the upper surface of the petrous portion is now seen, and
on it the vidian nerve entering the hiatus Fallopii. Take away
the osseous plate external to the line of the nerve, and the

cavity of the tj'mpanum is perceived, as in the other prepara-

tion, with its chain of bones across it; rather below the vidian,

and to the outer side of it, is the tensor tympani muscle,^

contained in a bony canal, which is to be laid open ; and close

to this, but below itj another small canal for the Eustachian

tube. In opening the tube, back to the tympanum, the small

portion of bone that was left by the saw, in front, of the Glas-

serian fissure, will be taken away ; but this is to be done care-

fully, so as not to remove the laxator tympani muscle which
passes through the fissure ; of course the chorda tympani is de-

stroyed, but the nerves are scarcely referred to in this dissection

for the osseous and muscular parts. The meatus is now to be
laid open, either with the saw or with a bone forceps, without,

however, injuring the membrana tympani which closes the

lower or internal part.

Meatus The meatus auditorius externus, or canal that extends from the

rUis'ex'- concha of the external ear to the tj'mpanum, is partly osseous
ternus.; and partly cartilaginous and membranous ; its length is about

one inch and a quarter, and its direction is obliquely downwards



DISSECTION OF THE EAR. 281

and forwards, but it is somewhat curved, the convexity looking

upwards. The extremities of the canal are wider than the

centre, and the lower wall is about two lines longer than the

upper, because of the direction in which it is sloped at the inner

extremity ; the outer extremity opens into tlie concha of the

external ear, and the inner is closed by the merabrana tympani.

The cartilaginous part of the meatus, about half an inch long, cartiia-

is formed, below and in front, by a triangular cartilaginous plate
.^J^X"*

which is a continuation of the cartilage of the external ear, bent
upon itself, and then reflected upwards to be attached to the
rough bony margin of the meatus ; above and behind, or in the
interval between the auricle of the external ear and the re-

flected part which is attached to the margin of the meatus, the

tube consists of a dense fibrous membrane which contains some
ceruminous glands. The osseous jmrt of the canal, best seen Osseous

on the dry bone, is about three quarters of an inch in length,
^'^"*

and, like the meatus, of which it forms the greater part, is con-
stricted in the centre ; the extremities are the widest portions,

and the outer one is I'ough, especially below, for the attachment
of the cartilage. In consequence of the direction in which the

ends are sloped, the anterior boundary of this part of the canal

extends beyond the posterior, at the inner orifice, but the

posterior projects, farthest, at the outer aperture. The auditory

passage is lined by a prolongation of the integument, which is

also continued over the membrana tympani by a very fine

pellicle; some hairs are connected to the cuticle, and in the

cellular tissue connecting the skin to the walls of the passage
are some small glands — glandulcB ceruminoscB — which secrete Gian-

the wax or cerumen of the ear, and whose ducts open on the ce^'i^mi.

surface ; the greater number of these ducts lie about the centre "°^^-

of the meatus. The arteries to the canal are branches from Arteries.

either the external carotid, the temporal, or the internal

maxillary artery ; and the nerves are chiefly from the junction 'Kerves.

of the auriculo-temporal branch of the fifth with the portio

dura ; they enter the auditory passage between the cartilage

and the bone, and are distributed to the canal. The auricular

branch of the pneumo-gastric also supplies it.

The membrana tymj)ani is a transparent membranous septum Mem-

between the meatus auditorius and cavity of the tympanum, it xjCpa.
is rather oval in form, and is attached, by its circumference, to •"•

a groove in a ring of bone at the inner extremity of the meatus
;

it is not suspended vertically between this canal and the tym-
panum, but obliquely, its outer surface looking downwards and
outwards, and forming a much more acute angle with the lower
than with the upper wall of the meatus. Towards the audi-

tory canal it presents a concave surface, but it is convex to

the tympanum, and retains this position by reason of its

union with the handle of the malleus^ which is connected to the
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upper half of the membrane, and reaches rather below the

centre. In the fcetus it is united to the osseous tympanic ring

that supports it, and is separate, but is afterwards joined to

the rest of the bone. The membrane consists of three differ-

ent layers or structures ; an external layer, epidermic, continu-

ous with the lining of the meatus ; an internal, mucous, which
is a part of the membrane that lines the cavity of the tympanum,
and is prolonged into its interior from the pharynx ; and the

third or central structure is the proper membrane, which con-

sists of two layers;— an external, thin one, whose fibres radiate

from the centre, where they are attached to the handle of the

malleus, to the circumference of the membrane, and were
described as muscular by Sir Everard Honief; and of an inner

layer, thicker than the outer, but not so distinctly fibrous, which
is united with the external in a circular band, near the circum-

ference of the membrane.
Tympa- The tympanum or middle ear is a circular space, situated in
num.

j]^g i^^gg Qf thg petrous portion of the temporal bone, behind the

glenoid fossa and Eustachian tube, and in front of the mastoid
cells, with which it communicates by an aperture, as well as

with the pharynx, in front, by means of the Eustachian tube; a

chain of small bones crosses the cavity^ to convey the undulations

of sound to the labyrinth that is internal to it. The shape of

the tympanum is circular, or like a segment of a common
drum, the outer and inner boundaries being nearly flat, and the

antero-posterior measurement, nearly as long again as the one
from without inwards, is about half an inch : the cavity presents

an outer boundary, an inner boundary, and a circumference to

Outer be examined ; the outer boundary of the space is the membrana

ary!"
" tympani, and the ring of bone that projects from the surface of

the meatus to receive the attachment of this structure ; close

to the union of the membrane with its groove, and in the pro-

jecting portion of bone, opposite the foramen rotundum of the

inner wall, is the small aperture for the chorda tympani to enter

Giasse-;the cavity. Above the membrana tympani, and rather in front

sure.^'^' of it, is the Glasserian or glenoid fissure^ which receives the

short process of the malleus, and allows the laxator tympani to

pass through it ; the chorda tympani nerve leaves the cavity by
Inner an aperture a little internal to the fissure. The inner boundary

ary!"'^" or ^^^, of greater extent than the external, is also more com-
plicated ; it presents in its centre, in the dry bone, a large pro-

Promon-jection,— the /)TOmo;^tor^/, the front of which corresponds to
*'"'y- the apex of the cochlea, and its surface is grooved by two or

three canals that diverge from a common aperture, below, by
which Jacobson's nerve enters the cavity to divide into branches

that occupy the grooves. Above the promontory is an aperture
Fenestra— the fenestra ovalis— that leads into the labyrinth; but in

the recent subject this is closed by the base of the stapes that

i
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is received into it ; this apertui'e resembles the half segment
of a circle, the convexity looking upwards, and it is bomided
above by a prominent osseous canal, — the aqueduct of Fallo-

pius : its margins are directed to the cavity of the vestibule.

Below the fenestra ovalis, and behind the promontory, is another

large aperture, — the foramen rotundtim, — separated, above, Fora-

from the fenestra ovalis, only by a thin, narrow process of bone, ^ndum,
prolonged backwards from the promontory ; this opening re-

sembles very much, in shape, the fenestra ovalis, but its base is

almost vertical, instead of horizontal, and a spicula of bone—
the lower part of the lamina spiralis— that crosses it, and is

concealed rather within the margins, divides the aperture into

two parts, — the upper one opening into the vestibule, and the

lower into the scala tympani of the cochlea. In the recent

state, the foramen is closed by a proper membrane— the

secondary memhrane of the tympanum— which is covered inter- and its

nally by the lining membrane of the vestibule, externally by the ary°"
"

mucous membrane of the tympanum, and the aj^erture is thus Mem-

closed by a structure that resembles the membrana tympani
in having three layers ; it is attached also to a groove, as the

membrana tympani. At the front of the inner wall, and rather

above the promontory, is a projecting thin spicula of bone, —
the processus cocJdeariformis, — which is hollowed out above, is pro-

about half an inch in length, and is prolonged backwards, sepa-
^o^^fe-

rating the canal for the tensor tympani muscle, from the canal arifor-

for the Eustachian tube. The circumference of the cavity is circum-

circular, and projects below, and this part, situated over the ference.

jugular fossa, is marked by numerous small apertures; above, it

is formed by the plate of bone that constitutes the roof of the

tympanum ; behind and above, it presents a large aperture into

the mastoid cells, by which the cavity of the tympanum opens Mastoid

into the cellular structure of the mastoid process, and into which ^^''^•

is received the short process of the incus. Below this aperture,

and rather nearer the inner wall, is the conical projection of the

pyramid, placed close below the canal of bone of the aqueduct Pyra-

of Fallopius, and perforated by an aperture in the apex for the ™"'-

passage of the stapedius muscle ; the apex of this body is on a

level with the postei'ior prolonged part of the promontory, and
the canal of the interior is continued downwards and backwards,

anterior to the aqueduct of Fallopius, and opens in front of it

on the under surface of the bone : the two canals communicate
together.* In the anterior part of the circumference are two
canals ; the upper one is the canal for the tensor tympani Tensor

muscle, and is separated from the lower by the processus
'^l^-

cochleariformis ; the lower canal is the osseous portion of the CanaJ.

* The course of this canal of the pyramid has been shown by M. Huguier,
Prosecteur de la Faculte, Anatomie JDescriptive, Cruveilhier, torn. iii. p. 501

.
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Etista- Eustachian tube which opens into tlie pharynx, and by it the

Tube, ^i"^ ifi the interior of the tympanum communicates with the

atmosphere : this is best seen on the preparation, in which it

has been laid open. This tube, about an incli and a half long,

is directed downwards and inwards, and is partly osseous, and
Osseous partly cartilaginous and membranous. Its osseous portion com-
poi ion.

^-,gj-,(,gg jf-j ^}-^g anterior part of the tympanum, runs forwards

and downwards in the angle of union of the squamous and
petrous portions of the temporal bone, and ends in the car-

tilaginous portion by a dilated extremity : the centre of this

osseous part is narrowest ; its length is about half an inch, and
it is separated from the canal for the tensor tympani, only by the

processus cochleariformis ; it is situated to the outer side of the

carotid canal, and internal to the glenoid fissure, or between the
Cartiia- two. The cavtilaginous part of the tube, about an inch long, is
^'"°"^'

wider than the osseous, and is connected, above, to a hollow,

seen at the base of the skull, between the outer surface of the

petrous portion of the temporal bone, the internal surface

of the spinous process of the sphenoid, and the posterior angle of

this bone : the relations and anatomy of this part are seen with

the pharynx. The interior of the tube is lined by mucous
membrane that is continued into it from the pharynx, but this

becomes thinner as it ascends, loses the character of the pha-

ryngeal mucous membrane, and finally assumes that of the

lining of the tympanum.

Eeiative The chain of bones, that crosses the tympanum, is formed by

f^^^-
the articulation of one bone to the other by capsular and synovial

of the membranes, by which they are, individually, free to move, and

Bones" to commuuicate to the labyrinth the successive vibrations of

Tympa- ^^^^ membrane of the tympanum. The most external of these
niim. is called malleus, from its resemblance to a hammer ; the next is

the incus, which resembles an anvil ; and the third is named
the stapes, since it is very like a stirrup. The relative position

of these must be examined, as also the muscles connected to

them, before they are removed from their natural position, to

see each bone. The malleus, situated vertically in the cavity,

presents above a rounded head, with an articular surface directed

backwards and inwards, to unite with a similar concave surface

of the incus, a capsular and synovial membrane being found in

the articulation ; from the constricted neck of the bone, below
the head, diverge two long processes, one vertically, — the han-
dle,— to be connected by its whole length to the membrane
of the tympanum, and the other — the long process — passes

outwards and forwards to the Glasserian fissure in which it is

placed. The tensor tympani, or internal muscle of the malleus,

crosses the front of the tympanum, to be connected to the

handle of the malleus ; another structure — the laxator tym-
pani, or great external muscle of the malleus— is united ta
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the long process in the Glasserian fissure ; and a third muscle
— the small external muscle of the malleus — descends, from
the margin of bone above the membrana tympani, to the handle

of the malleus below the short process ; the chorda tympani

nerve crosses the inner surface of the handle. The incus, situ-

ated also vertically, has, above, a thickened part,— the body, —
which is free in the cavity of the tympanum, is excavated above,

covered with cartilage, and articulated to the malleus; from the

lower part diverge two processes ; the shorter, but thicker, is

directed backwards to the aperture in the mastoid cells, into

which it is received, and is connected to the outer wall of

the tympanum by a ligament which arises fi'om a depression ia

this, and is united to the extremity of the process ; the other

process, the long one, descends like the handle of the malleus

into the cavity, but is free except at the extremity by which

it is articulated to the stapes : this process is parallel to the

handle of the malleus but is nearer the inner wall of the tym-

panum, and is placed rather more posteriorly than it. On the

surface of the long process, in contact with the stapes, is an

orbicular portion of bone, — the lenticular process, — which is

covered with cartilage, and articulates, by means of a synovial

membrane and capsular fibres, with the head of the stapes.

The stapes is placed, horizontally, one side of the stirrup look-

ing forwards and the other backwards, and the base closes

the fenestra rotunda, into the margin of which it is closely fixed

by means of a ligament attached to the edges of the base of

the stirrup; connected to the head of the stapes, behind, is the

stapedius muscle which issues from the pyramid ; the outer

extremity of the head of the bone is articulated to the process

of the incus. A fold of the lining membrane of the cavity closes

the aperture in the stirrup.

The internal muscle of the malleus or tensor tympani * is the internal

largest, and most distinct muscle connected with the chain of ofThV

bones ; it is long and slender in form, and is situated above the Caucus.

Eustachian tube, in the canal of bone which is separated from
the tube by the processus cochleariformis. The muscle arises. Origin.

in front, from the inner side of the cartilaginous portion of

the Eustachian tube, and from the surface of the canal in which
it lies ; the fibres pass backwards to a tendon which, at the pos-

terior part of the processus cochleariformis, bends downwards
over its thin excavated extremity, as over a pulley, and is then
directed backwards and outwards to be inserted into the handle in^er-

of the malleus, rather below its short process, and on the oppo-

* The muscles usually described In the best treatises of anatomy are no-
ticed here, and the muscular structure, even, of some of these is doubtful

';

but Tod, in his treatise on The Anatomy and Physiology of the Organ of
Hearing, gives many more. This work may be referred to, if it be v/ished to
stiidy more carefully this subject.
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Eeia- site side of the bone. It is contained in a canal between the
tions.

Eustachian tube and the hiatus Fallopii, and a branch of nerve
from the otic ganglion lies in the same canal, and is distributed

to the muscle.

Great The great external muscle of the malleus or laxator tympani,

aiusde^ whose muscular nature is very doubtful, has therefore been

Malleus
"^'^^'^j ^J some^ Only a ligament of the long process of the mal-
leus ; it is connected externally to the spinous process of the

sphenoid bone, it then passes through an aperture in the

Glasserian fissure, and is attached to the extremity of the long

process of the malleus.

Small The small external muscle of the malleus, sometimes described

fufs'dT^ also as a ligament, is placed within the cavity of the tympanum
;

?^'^'e
^

it is a roundish cord, attached above the membrane of the tym-
' panum to the ring of bone that contains this structure, and
then descends to be fixed to the handle of the malleus below
the short process that projects, outwardly, from the base or up-

per part of this portion of the bone.

stape- The stapedius muscle is also considered, by some, to be a

Muscle, ligament, and it is lodged in the canal in the interior of the
Origin, pyramid. It arises from the circumference of its bony tube

;

the fibres end in a tendon which leaves the canal, and is directed

inser- forwards to be inserted into the posterior part of the neck of
!!°"' the stapes. The tendon of this muscle is very strong for its

tions. size, and assists in retaining the stapes applied to the fenes-

tra rotunda.

Dissec- Remove the chain of bones from the cavity of the tympanum,
*'°"' taking the incus away first, and in dislodging the stapes from its

aperture, do not pinch it too much with the forceps, or it will

be crushed. Examine now the individual processes of the

bones.

The The malleus, the most external bone, resembles a hammer,
Malleus. ^^^ jg divided into head, neck, and handle, with a long and a
Head, short process. The head, free in the cavity of the tympanum,

is oval in shape, and smooth, except at the inner and posterior

part, where a depression is found to articulate with the incus.

Neck. The 7ieck is the narrow constricted part that intervenes between
Handle, the head and processes, it is slightly twisted. The handle or

manubrium forms an obtuse angle with the body of the bone,

and diminishes in size from above downwards ; it is flattened

from before backwards, presents an external and an internal

ridge,— the membrane of the tympanum being connected to

the former; the tip of the handle is also flattened, but in a

direction opposite to the greater part of the pi'ocess. On the

outer side of the upper part of the handle, at its junction with

Short the neck of the bone, is a short round projection, — the short

ce°s'
process (^processus brevis^ which reaches to the membrane of the

tympanum, and slightly carries it outwards. The long process
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(processus gracilis or spijiosiis) is connected to the anterior part Long

of the neck of the bone, to a slight depression in front of its ces°s.

twisted portion, or from tlie same surface of the bone as that to

which the smooth convex head looks. The process is long and

slender, but is flattened at the extremity, it is generally not ossi-

fied, and is lodged in the Glasserian fissure ; to it is united the

structure which is named the great external muscle of the mal-

leus.

The incus is also divided into body and processes; the hody,'^^^

larger than that of the malleus, is hollowed out^ above, for its ^'
articulation with the malleus, and is surrounded by a slight

groove to which the capsular ligament is inserted. The bone

ends below in two processes ;
— the posterior or short process, short

conical in shape, and flattened, passes horizontally backwards Pg°g'

to be received into the aperture of the mastoid cells ; the ver-

tical or long process, srasWev than the other and round, decreases Long

in size from above downwards ; at the extremity it is curved in-^g°g

wards, and the tip ends in a rounded, convex eminence — the

lenticular— which articulates with the stapes: this articular

extremity is occasionally described as a separate bone, with the

name of as orbiculare.

The stapes, when deprived of the membrane that covers it, is The

seen to be like a stirrup ; and it has a base, two crura, and a ^f^P^'-

head, to be examined. The base, a very thin plate of bone, is Base.

convex above, and almost flat below, to correspond to the shape

of the margins of the fenestra ovalis ; that surface that looks to

the vestibule is rather convex, but the other is excavated. The
crura extend from the base to the head, and the anterior is less Crura,

curved than the posterior; both are grooved on the surfaces

that look to the aperture of the stirrup, and this groove is con-

tinuous below with the one in the base. The head is marked Head.

by a superficial depression that receives the prominence of the

lenticular process of the incus.

The cavity of the tympanum is lined by a thin membrane^ of Mucous

the character of a fibro-mucous structure, which projects into ^J^™'
the mastoid cells that it lines, and is continued over the chain of pf the

bones. It is continuous, below, with the mucous membrane of num^^'

the pharynx, and secretes, ordinarily, in the tympanum, only

sufficient mucus to lubricate the surfaces.

The nerves of the tympanum are, the chorda tympani, and the Nerves

nerve of Jacobson ; and the dissection of these is to be made in xympa-
a fresh temporal bone softened in diluted hydro-chloric acid ;

""i"-

and another, widi the ear prepared, is to be made use of at the
same time.

It is impossible to dissect the nerve of Jacobson unless on aoissec-

recent temporal bone softened in acid, and in taking it from a ''°""

body for this purpose, the part of the occipital bone that bounds
behind the foramen lacerum, as well as that which contains the



288 DISSECTION OF THE EAR.

ninth nerve, should be removed with the temporal, in order

to have the relations of these nerves, and the first branches of
the eighth pair. The chorda tympani has been already dissected,

but this may be again repeated by merely cutting away the roof

of the tympanum ; and its point of origin from the portio dura
must be seen after Jacobson's. The nerve of Jacobson will be
best found— supposing the foramen lacerum to be entire, and the

eighth nerve, that passes through it, in a perfect state— by open-
ing the foramen behind, and taking away the portion of the occi-

pital bone that bounds it in this direction; the glosso-pharyngeal

nerve can then be followed through the aperture, the ganglion

of Andersh will be seen in the foramen, and the nei've of Jacob-

son, below this, passing upwards to enter the aperture in the

osseous ridge between the carotid canal and foramen lacerum.

In following the pneumo-gastric through the foramen, its gan-

glion will be seen, together with the filaments of union between
it and the spinal accessory ; and the small nerve— the auricular

of Arnold — from the pneumo-gastric, that crosses the jugular

fossa to join the portio dura in the aqueduct of Fallopius, is very
apparent. When the nerve of Jacobson and the auricular nerve

are found, turn round the temporal bone, place the knife on the

outer side of the Eustachian tube, but close to it, and carry it

directly backwards and outwards through the vaginal and styloid

processes, to remove the whole outer wall of the tympanum, but

without cutting into the aqueduct of Fallopius, or injuring the

portio dura. Seek, again, Jacobson's nerve as it is entering the

canal by the foramen in the process of bone before mentioned,

and, removing any osseous portion that conceals the nerve,

follow it upwards, with great care, into the internal wall of the

tympanum, over the promontory ; one branch of it turns down-
wards to the carotid canal, and two run upwards,— one to join

the large petrosal nerve, and the other to form the small petro-

sal. If the glosso-pharyngeal nerve is not left at its passage

from the skull, it will be necessary to remove the outer wall of

the tympanum, and to seek the nerve below, where it is entering

its canal.

Jacob- Jacobson s nerve, or nervus t)/mpanicus, arises from the glosso-

Nerve. pharyngeal nerve, below the petrous ganglion ; it then runs

upwards and forwards, to enter the canal appropriated to it in a

projection of bone between the foramen lacerum jugulare and
the carotid canal ; by this it is conducted to the lower part of

the internal wall of the tympanum, and, on the promontory of

this cavity, it divides into three or more branches, which lie, at

first, in grooves on the surface of the prominence, before enter-
Branch i^g their canals or foramina. One of these small filaments passes

Carotid downwards and forwards, through a short canal, to join the

Tcf^he
carotid plexus ; and two ascend,— one to join the great petrosal

Vidian, or vidian nerve in the hiatus Fallopii ; and the other, the small
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petrosal nerve that connects the nerve of Jacobson with the otic Smau

ganghon, passes in front of the fenestra ovahs, enters a canal ^nwy!'— the tympanic of Arnold— which passes beneath the canal of

bone for the internal muscle of the malleus, and then runs

forwards between the hiatus Fallopii and it, to open on the

upper surface of the petrous portion of the temporal bone
external to the vidian or great petrosal nerve ; the nerve then

runs forwards on the petrous portion of the temporal bone, and
leaves the skull to join the otic ganglion. Besides these branches,

Arnold describes one to the Eustachian tube, one to the fenestra

ovalis, and another to the foramen rotundum.
The arteries of the tympanum can be dissected only in a well Arteries

injected temporal bone. The tympanum is supplied with ves- xympa-

sels from the stylo-mastoid artery, — a branch of the posterior ""'"• •

auricular, which gives twigs to the mastoid cells, stapedius mastoid

muscle, and tympanum ; and one remarkable branch, XkiO. superior %n^er\ox

tympanic, to the membrane of the tympanum, on which it ana- ^^^^'

stomoses with the inferior tympanic,— a branch of the internal inferior

maxillary, which enters by the Glasserian fissure ; they form an ^c?^^"
arterial circle around the circumference of the membrane from
which branches converge to the middle line. The cavity re-

ceives other small arteries from the vidian,— a branch of the vidian,

middle meningeal, which enters the hiatus, and anastomoses
with the stylo-mastoid branch. Other branches come to the
cavity along the Eustachian tube, which receives arteries from
many sources, viz. from the ascending pharyngeal, from the
inferior palatine of the facial, as well as from the middle and
small meningeal arteries. The branches of arteries are accom-
panied by veins.

The auricular branch of the pneumo-gastric nerve, that was Auricu-

crossing the jugular fossa, can now be followed into the bone; Nerve
and the portio dura in the lower part of the aqueduct of Fal-"f^t'ie

lopiusmay be dissected by cutting away the bone from the gasui?.""

posterior surface. This nerve is given off from the pneumo-
gastric below its ganglion in the canal, it crosses the front of the
jugular fossa, enters a small canal in its posterior part, near the
stylo-mastoid foramen, and, running through part of the bone,
enters the aqueduct of Fallopius, to join the portio dura nerve.
Arnold describes this nerve as giving downwards a second fila-

ment to join the posterior auricular nerve of the facial, and a
third outwards to the meatus auditorius externus and auricle.
The osseous parts of the labyrinth, viz. the vestibule, Dissec

semicircular canals, and cochlea, are to be exposed after the """•

examination of the cavity of the tympanum and its contents ; but
to dissect the membranes, and their contained fluids that lie in
the centre of its dense osseous structure, requires very great
care, and that the bone should be softened in acid. These parts
have been made out in the dry bone, if the previous instructions

u
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have been followed ; and the vestibule may be now seen in the
temporal bone used for the tympanum, by making a vertical cut
with a saw, into the substance of its petrous portion, close

in front of the prominence of the superior vertical semi-
circular canal on the upper border ; and this should extend into

the osseous structure to a level with the fenestra ovalis already

exposed by opening the tympanum. This vertical cut may be
met by a horizontal one carried back to it from the tip of the

bone, and on a level with the upper wall of the meatus auditorius

internus : the cavity of the vestibule appears at the posterior

part of the incision, and the semicircular canals, which lie be-

hind it, may be followed in the bone by cutting it away with

a file or bone forceps. The cochlea will easily be found by re-

moving, afterwards, with the same instruments, a portion of the

bone which intervenes between the meatus and the promon-
tory of the tympanum : direct the successive cuts rather ob-

liquely downwards and outwards.

Laby-] The labyrinth^ or internal ear is the most fundamental part

of the organ of hearing, and it consists of a central space — the

vestibule ; of accessory semicircular canals which open into this

cavity, and are placed behind it ; and of a structure—the cochlea

—resembling a part of a snail's shell, which is placed in front of

the vestibule. These different parts of the labyrinth are called

the osseous labyrinth, since one or two membranous bags, filled

with fluid, on which the nerves are expanded, are contained

within the vestibule and semicircular canals, and are named the

membranous labyrinth. There is also a fluid — the liquor

Cotunnii — contained in the osseous labyrinth, and in it the

membranous labyrinth floats.

Vesti- The vestibule is an irregularly-shaped space in the centre of
"^'

the petrous portion of the temporal bone, in front of the serai-

circular canals, behind the cochlea and meatus auditorius inter-

nus, and internal to the tympanum. The smallest measurement
of the space is .from the inner to the outer wall, and it is

slightly prolonged in three directions, — upwards, downwards
Outer and forwards, and downwards and backwards. The outer luall,

or boundary of the space, is the partition between it and the

tympanum, and in it is the fenestra ovalis, whose margins are

turned in to the cavity, and into it the stapes is received ; below

this, in the dry bone, is another small aperture, or the upper

portion of the foramen rotundum, Avhich also leads into the
Inner tympanum. The inner wall is marked by a slight depression—

* My limits will not permit a very full detail of the anatomy of many
parts of the ear ; but ample information may be obtained in the elaborate

treatise of Breschet, Rechei-ches Anatoniiques et Physiologiques sur V Organe de

V Ouie et sur VAudition, dans VHomme et les Animaux Vertebres. Paris, 1 836.

As well as in the complete article, " Organ of Hearing," by T. Wharton

Jones, in the Cyclopadia of Anatomy and Physiology,
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the fossa sulciformis, and in it is the aperture of the small Fossa

aquceductus vestibuli, which commences near the common open- formis.

ing of the superior and inferior vertical semicircular canals, and Aque-

then passes through the bone to open on the posterior surface the Ves-

of the petrous portion, behind the meatus internus, and beneath '''^"'^•

a small plate of bone. The anterior boundary, which is con- Anterior

tiguous to the meatus and the turns of tlie cochlea, is perforated, 3°"."
"

internally, by numerous small apertures for arteries and the

filaments of the auditory nerve, which enter the cavity, — the

spot being named macida cribrosa, and external to this is the Macula

aperture of the scala vestibuli of the cochlea, which opens intOga!^"^""

the anterior prolongation of the vestibule. At the under and
anterior part of the cavity, internal to the aperture of the

cochlea, is a hemispherical depression, — fovea hemispJieriea. At Fovea

the posterior part of the space are the apertures of the three sp'i^Jica

semicircular canals, five only in number, since the two vertical Posterior

join at one extremity, and open by one orifice. In the upper ^^^^^^^

'

wall, at a point opposite to the fovea hemispherica, is another Wau.

slight oval depression,

—

fovea hemi-elliptica— but this has been henfu

removed in opening the cavity. eiuptica.

The semicircidar canals are three somewhat semicircular semi.

osseous tubes which are placed behind the vestibule, and are canaisy

contained in the substance of the petrous portion near its base

:

they are named from their position;— one is the superior vertical, superior

which crosses the bone, and is prominent, on the surface, in its ^i."^*'"

upper border; another is the inferior ov posterior vertical, which inferior

diverges backwards from the former towards the posterior surface ^"''"

of the bone, and is placed behind the aqueduct of the vestibule;

and the third, the korizontal one, is placed transversely across Hori-

the space left by the divergence of the other two, and is con-
^°"'*''

siderably below the level of the superior vertical canal. Each
of these canals forms about three fourths of a segment of a
circle, and the concavity of each is directed towards the vesti-

bule ; it is a hollow tube with its centre narrower than the
extremities, and, when cut across, its cavity is of an oval form.
There are only five apertures opening into the vestibule from Aper^

these canals, since the superior and inferior vertical unite to-a"^^^^,^.

gether at one end ; but three of these five apertures are dilated puH*.

into an ampulla or ampullary sinus, there being one for each
semicircular canal, and the following is their position in the
cavity : — the ampulla of the superior vertical canal is at its

outer or free extremity, which opens into the upper part of the
vestibule above the fenestra ovalis ; the ampulla of the hori-
zontal one is also at its outer termination, near that of the supe-
rior vertical, and above the fenestra ovalis ; whilst that of the
inferior or posterior vertical canal is at the opposite side of the
cavity, and at the aperture of its inferior or free extremity, the
upper end being joined with the superior vertical canal.

u 2
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Cochlea. The cocJilea, named from its resemblance to a snail's shell, is

placed transversely betw-een the vestibule, behind, and the
carotid canal, in front, — the base of it being directed to the
meatus auditorius internus, and the apex to die front of the
promontor}- on the inner wall of the t^-mpanura. This body-
consists of a central pillar — the modiolus — that passes from
the base to the apex of the cochlea, and around this is coiled a
tube which is divided bv a partition, in its whole length, except
at the estremitv, into two separate compartments which have
received the names of scala tympani and scala vestibuli ; the

Tube partition between them is the lamina spirahs. The tube of the

CoAiea. cochlea or the canalis spiralis cocMece is about one inch and a
half long, is coiled up so as to describe two turns and a half,

and is divided by a partition into two parts or scalse ; it is about
a line wide at the base of the cochlea, but gradually diminishes

Cupola, to half that size at the apex, and ends in an arch— the cupola;
the first turn or coil is much larger than the other, and the
second, and the remaining half turn lie within the circle that it

Modio- describes. The central pillar or modiolus of the cochlea is the
portion of bone included within the coils that the tube of the
cochlea makes, and its size will vary according to whether the
portion included in the first, second, or in the part of the third

be examined ; thus, within the first coil it is thick, in the next
it is diminished in size, and the half turn, at the apex, is formed
by only the one side of the tube of the cochlea which turns

sharply round. This disposition of the modiolus will be under-
-?tood by cutting through the shell of a snail, when, if the last

talf turn be viewed from the coil next below it, it is seen to

he convex and funnel-shaped^ but if the other side of a shell be
now opened, the same half turn will present a single sharp border

;

this is the arrangement that the tube presents in the cochlea,

and the convex part of the last half turn, which looks to the

second coil, and is seen by opening the cochlea from below, is

infundi- named the infvndibulum ; the free margin of the modiolus will
bii.um.

i^g perceived by opening it from above, and on this the lamina

spiralis ends. The outer surface is marked by a double spiral

groove, and by m.any apertures, and through the centre of the

^^!^ modiolus runs one large canal— the centi-altuhe of the modiolus;

and other smaller foramina, seen in the base of the cochlea,

which occupies the lower part of the meatus auditorius internus,

are also for branches of nerves and vessels which ascend to be
i.ai.ina distributed on the lamina spiralis. The lamina spiralis is a thin
i^ira„-.

^^^g^, ^£- Tqq^q which extends only half way across the spiral

tube of the cochlea in the dry bone, but, in the recent, the

remaining part is supplied by the lining membrane of the

cochlea, and the tube is thus divided into two distinct portions

^^_, or scalae of the cochlea ; one, the scala tympani, opens into the

ni™'"" tympanum through the foramen rotundum, and the other, the
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scala vestihuli, into the vestibule near the fenestra ovalis. The scaia

spiral lamina commences, below, at the base of the cochlea ^uu."

by a process of bone interposed between the apertures of the

two scalae, and opposite to the foramen rotundum, it then ascends,

diminishing in size, by turns round the modiolus, to its upper

part, and ends in a curved sharp point — the hamulus — Hamu-

which is connected to the free margin of the last half turn of '^^^ -

the tube of the cochlea; but between it and the margin of this

turn is an aperture— the helicotrema*— by which one scala Heiico-

communicates with the other. This lamina consists of two plates t^ema.^

of bone, between which are numerous grooves, continuous with

those of the modiolus, in which the nerves run ; at the attach-

ment to the modiolus, the laminae are separated from each other

by a widened part — the spiral canal of the modiolus, and, at spirar^

the free margin which projects into the tube of the cochlea, they *'*°^''

are united together.
* The aqueduct of the cochlea is a small canal, about a quarter Aque-

of an inch long, that commences in the lower part of the scala ^fj^g

tympani near its point of termination at the foramen rotundum ;
Cochiea.

it is then directed downwards and inwards, through the sub-

stance of the bone, to open on the inferior surface of the petrous

portion, in front of the jugular fossa, and in the bottom of a
depression which lodges the petrous ganglion.

The labyrinth is lined by a proper membrane, in which is con-

tained the fluid of Cotunnius, and immersed in this is the mem-
branous labyrinth to be afterwards seen : these, and their nerves

and vessels can be exposed only in the foetus, or in a bone softened

with acid.

The lining membrane of the labyrinth is a serous or fibro-serous Lining

membrane, which is closely united to the walls of the osseous bJ|™e of
labyrinth, and extends backwards from the vestibule to the ^^^.^f-

semicircular canals ; it enters the cochlea^ and gives two distinct

tubes to line the two scalse. The membrane contains a fluid— the liquor Cotunnii or perilymph — which occupies the parts Peri-

of the vestibule, and semicircular canals not filled by the mem-'>'™P'''

branous labyrinth which is immersed in it ; and it enters also the

scalae of the cochlea. It has been supposed by Breschet to

be, originally, a prolongation of the dura mater which is then
surrounded by bone, the only remnant of connection between
the two being by means of the aqueducts which are lined by a
thin membrane.f When the membrane of the vestibule is fol-

lowed into the cochlea, it is seen to send two prolongations into

the scalse, which are separated, near the modiolus, by the pre-

sence of the lamina spiralis, but, external to this, they are

applied to each other, and complete the partition between the
two scalae by means of a membranous septum which extends

* ("EAiI, twisted, rpfj^a, aperture). Breschet, Recherches Anatomiques, &.c.

\ Recherches Anatomiques et Physiologiques, p. 84.

u 3
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from the margin of the lamina spiralis to the side of the tube ;

so that the partition between the scalse, in the recent temporal
bone, consists of an osseous portion— the lamina spiralis, and of
a membranous part formed by the union of the sides of the
two tubes that line the scalae. In the recent cochlea the scalae

differ in length and size, for the scala tympani rather projects

beyond the scala vestibuli, below, and is shghtly larger than
it ; but, in the upper part of the cochlea, the scala tympani ends,
at the helicotrema, by joining the scala vestibuli which then
continues upwards into the cupola. The scalae are filled with
the periljrmph which enters them from the cavity of the vesti-

bule, and the fluid of one scala is continuous with that of the
other by the helicotrema.

Mem- The membranous labyrinth, the part more immediately con-

ilaby-"^
cerned in the production of sensations by the impressions of

rinth. sound, consists of membranous sacs which are situated within
the vestibule and semicircular canals, and contain a fluid in their

interior ; and on the inner surface of these the branches of the
auditory nerve are expanded. The sacs are, the saccule, and
the common sinus which has prolongations from it to the semi-
circular canals.

Common The commo7i sinus is a small sac situated at the posterior part
inus. ^£ ^i^g vestibule, and the shape of it, in some measure, re-

sembles the cavity, though it does not exactly fill it, since the

perilymph intervenes between it and the walls. The prolonga-

tions that pass from it to the semicircular canals are smaller

than the osseous tubes, and are surrounded by the fluid of the
Mem- perilymph ; they are dilated into ampullaiy portions — mem-
Tubes"^ branous ampulla— in the three ampullae of the semicircular

^uiisf
™" t^b^s- The saccule is a small transparent sac contained in the

Saccule, hemispherical depression of the vestibule, and situated in front

of the common sinus, with which it is doubtful whether it com-
municates. The membranous labyrinth consists of a transparent

membranous layer, within which is a nervous expansion, and
external to this a vascular layer. In the interior of the common
sinus, in its tubular prolongations, and in the saccule, is a clear

Endo. and transparent fluid— the endolymph or vitreous humour of the
lymph, g^j, . ^^^ jjj j|. jg found a calcareous substance, which Breschet

proposes to call otoconia* ; there is generally one mass for the

common sinus and one for the saccule ; and the nervous fila-

ments join these parts where the masses occur.

Dissec- The portio mollis nerve, which supplies the cochlea, semicir-
*^''"" cular canals, and vestibule, may be followed into these parts

by cutting away the bone, so as to lay open the meatus internus

and the labyrinth. This is to be done on the portion of bone on
which the nerves of the tympanum were dissected.

* From oZs, the ear, and k6vi.s, powder. See Breschet, op. cit. p. 72.
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The portio mollis, or auditory nerve, enters the meatus au- Nerves.

ditorius mternus with the portio dura, and the two are united P'"'*!''

by one or two filaments in the bottom of the meatus; the nerves

then separate, the portio dura enters the aqueduct of Fallopius,

and the portio molhs divides into an anterior branch for the

cochlea, and a posterior, for the membranous labyrinth. The
anterior branch divides, at the base of the cochlea, into many Anterior

nerves which enter the numerous foramina in the base of the

modiolus, the trunk entering the central aperture in this pro-

cess. The filaments from the nerve pass outwards at right

angles, those to the lower part of the lamina spiralis being the

most external, and those to the upper portion, filaments from
the inner branches and central continuation of the nerve. They
all pass through the apertures in the modiolus, enter between
the layers of the lamina spiralis, and terminate, at its free

border, between the layers of the membranous portion of the
partition between the scalae of the cochlea. The posterior branch Poste-

for the membranous labyrinth divides into three nerves;— the branch,

upper one, the largest, lies in the depression in the meatus au-
ditorius, close behind the aqueduct of Fallopius for the portio

dura, and divides into branches which enter the vestibule by
the foramina in this part, and are distributed by three fasciculi

;

one, to the common sinus of the membranous labyrinth, and the

other two, to the membranous ampuUse of the superior vertical

and the horizontal semicircular canals ; the middle nerve, still

smaller, enters the vestibule by the foramina in the posterior

part of the meatus, and are distributed to the saccule ; and the

lower nerve, the smallest, passes through a perforated spot near
the ampulla of the inferior vertical semicircular canal, and is

distributed to the membranous ampulla of this canal. The
filaments of the nerves to the common sinus and saccule expand
in a fan-like form on the outer surface of the membrane, and
then pei'forate it to end in a nervous layer on the inner sur-

face ; but, on the membranous ampullae, the nerve, as shown
by Steifensands *, is at first forked, and embraces about a third

of the circumference of the dilatation ; it then enters a sulcus

which projects transversely into the ampulla so as to divide it

into two parts, perforates the coat, and ends in an expansion

on the inner surface of the membranous tube near the ampulla.

The arteries to the internal ear require to be carefully injected ^^^g^^gj

before they can be seen ; they are, chiefly, from the branch to

the meatus internus, and sometimes there is a small artery from
the stylo-mastoid, of the posterior auricular, to the horizontal

semicircular canal. The artery to the meatus internus divides ^'^'ery

into a branch to the cochlea, and one to the vestibule. The Meatus.

branch to the cochlea gives off small arteries that enter the aper- Branch

* See Cyclopcedia of Anatomy and Physiology, article " Organ of Hear- Cochlea,

ing."
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tures in the base of the cochlea, and a larger one is found in the

central aperture of the modiolus : small branches pass from these

by the openings of the modiolus, to the lamina spiralis, on which
they anastomose, forming an arch, from which parallel branches
run outwards to unite in a second anastomotic arch at the ex-

tremity of the lamina, and from these, the small capillary

Branch branches are given to the membrane of the scalae. The branch

vestit ^^ ^^*^ vestibule divides to supply the osseous and membranous
buie, labyrinths, and the small arteries form a plexus on the mem-

branous ampullae, from which branches run along the tubes and
canals.

Vein A small vein accompanies the artery, and receives the blood

Meatus f^'O"^ the same parts that the artery supplies : it opens into the

superior petrosal sinus.



TABLE OF THE ARTERIES OF THE HEAD AND NECK.
" Hyoid branch

1. Superior thyroid

1. Brachio.
cephalic

1. Common
carotid -.

External
carotid -

internal
carotid

3. facial

4. muscular

_5. occipital

laryngeal
thyroid
muscular.
Hyoid branch
dorsalis linguae
sublingual

^ ranine.
Inferior palatine branch
tonsillitic

glandular
submental
inferior labial

inferior coronary
superior coronary
masseteric
lateral nasal
angular.

t Meningeal branch

6. posterior auricular

7. ascending pharyngeal

8. temporal

9. internal maxillary

10. parotid.
'1. Arteriee receptaculi

2. ophthalmic

2. subcla-
vian

1. Vertebral

2. internal
mammary

3. thyroid
axi$

3. anterior cerebral
i. anterior communicating
5. middle cerebral
6. posterior communicating
7. choroid.
Anterior spinal
posterior spinal

inferior cerebellar
posterior meningeal
anterior inferior cerebellar
superior cerebellar

.posterior cerebral.
Anterior intercostal
mediastinal
comes nervi phrenici
musculo-phrenic
abdominal.
Inferior thyroid
cervicalis ascendens

cervical.
r Stylo-mastoid branch

•j auricular
L mastoid.
f Pharyngeal branches
(. meningeal.
Transverse facial

anterior temporal
posterior temporal
middle temporal
auricular
parotid

• articular.

Inferior dental
middle meningeal
deep temporal
masseteric
buccal
pterygoid
superior dental
infra-orbital
spheno-palatine
superior palatine
vidian

, pterygo.palatine.

Lachrymal
supra-orbital

'

centralis retinae

ciliary

muscular
ethmoidal
palpebral
frontal

. nasal.

transversalis humeri

transversalis colli

{Supra-acromial
supra-spinal
infra-spinal.

f Superficial cervical
I posterior scapular.

4. deep cervical

5. superior intercostal.

t' ^ilft .^ho'?!^,"
carotid

| ^jj branches of these two vessels are the same as in the table above.
, o. letc subclavian J •'
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TABLE OF THE VEINS OF THE HEAD AND NECK.

" Internal
jugular

The supe--)

rior vena
cava is

joined by
the follow-
ing veins

from the
head and
neck

Brachio.ce-
phalic of
both sides*

subclavian -

1. Lateral
sinus

2. ascending
pharyn-
geal

3. lingual

Superior longitudinal
sinus

inferior longitudinal
sinus

straight sinus
occipital sinuses
ophthalmic vein ]

superior petrosal
inferior petrosal.

°
J Meningeal branches

_ i pharyngeal.

{Superficial dorsal
Ungual
ranine.

f Frontal or angular
inferior palpebral
dorsal and lateral
nasal veins

4. facial

alveolar

coronary superior and
inferior

buccal
masseteric
submental
inferior palatine
tonsilUtic
.glandular.

(Alveolar branches
infra-orbital

superior palatine
spheno-palatine
vidian.

5.occipital.{^^I-|^°^;ein

6. superior ("Thyroid
'

thyroid -I laryngeal.

7. middle
thyroid.

1. External

.

jugular ..

2. anterior
jugular

3. superior
intercos-
tal of the
right side.

1. Internal maxillary

2. temporal

3. posterior auricular

4. branch to the in-
ternal jugular

5. transversalis hu.
meri

6. transversalis colli.

" Middle meningeal
inferior dental
deep temporal

,

pterygoid
masseteric
parotid
anterior auricular
transverse facial.

{Anterior
posterior
middle or deep,

f Auricular
< stylo-mastoid.

* The brachio-cephalic
receives the

{Intra.spinal
ascending cervical
branches from the deep cervical,

deep cervical
_ ,

internal mammary of the
left and often right side

inferior thyroid
superior intercostal of the

left side {sometimes),
j
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TABLE OF THE CRANIAL NERVES OF THE HEAD AND NECK.

1. First nerve or (-Filaments to the
olfactory - 1 nose.

2. Second nerve r To the retina of the
or optic -1 eye.

S. Third nerve f To the muscles of
or motor oculi t the orbit.

4. Fourth nervef To the superior ob-
or trochleator ^ lique in the orbit.

" Ophthalmic

Fifth nerve or
trifacial

Lachrymal

. nasal

superior maxillary

. inferior maxillary -.

Orbital branch

branches with Mec^
kel's ganglion

posterior dental I

anterior dental
infra-orbital.

Superior division

inferior division

{Lachrymal
palpebral
communicating,

f Supra-orbital
" < supra-trochlear.

To lenticular gan-
glion

ciliary nerves
nasal
infra-trochlear.

r Malar
I temporal.

Deep temporal
masseteric
buccal
pterygoid.

Auriculo-temporal

gustatory

inferior dental

6. Sixth nerve or / To the external rec-

oH^„^»„. I
tus muscle of the

f Temporal
I auricular. '

~'

r Branches to
mucous
membrane

to sub-maxil-
lary ganglion

to hypoglossal
to the tongue.

{Mylo-hyoid
mental
incisor.

abducens

7. Seventh nerve.

Portio dura* -

portio mollis

Cervico-facial

.temporo-facial

to join the portio
dura

the nerve to the
cochlea

The nerve to the
vestibule

r Temporal
-{ malar

L infra-orbital.

{Buccal
supra-raaxillary
infra-maxillary.

To the common
sinus, and am-
pullEB of the semi-
circular canals

to the saccule
to the ampulla of

the inferior semi-
circular canaL

f

Chorda tyrapani
posterior auricular
digastric branch

I stylo-hyoid branch.
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8. Eighth nerve

Glosso-pharyngeal

pneumo-gastric

' Jacobson's nerve '

nerve to the portio dura
to the pneumo-gastric
to digastric and styloid.

muscles
to carotid artery
to the pharynx
tonsillitic branches
lingual.
To the spinal accessory
auricular nerve
nerve to the hypoglossal
to the sympathetic
to the spinal accessory
to the glosso-pharyngeal
pharyngeal nerve

superior laryngeal

Ninth nerve
or hypoglos-
sal

. spinal accessory

To the pneumo-gastric
nerve

to the sympathetic
to the loop of the atlas
descendens noni nerve '

thyro-hyoid nerve
branches to the;gustatory
nerve

to the hyo-glossus, and
stylo-glossus muscles,
and to the tongue.

cardiac nerves

inferior laryngeal

To the pneumo-gastric
to the cervical plexus
to sterno-mastoid and

trapezius..

External laryngeal
to arytfenoid muscle
ascending 7 'o the mucous
descending J membrane,
nerve to join the inferior

laryngeal, .

Cardiac
oesophageal and tracheal
to inferior constrictor and
muscles of the larynx

to join superior laryngeal.

TABLE OF THE SPINAL AND SYMPATHETIC NERVES OF THE
HEAD AND NECK.

Superficial
ascending

The cervi-
cal spinal
nerves di-

vide into

Anterior
branches

The Certical plexus,
formed by the anterior,
branches of the four first

cervical nerves, gives oif

The Brachial plexits,
formed by the anterior
branches of the four last

cervical and first dorsal,

gives off

fAre
generally distributed

to the muscles, and give
off cutaneous nerves

;

but thethree or four first

unite in the posterior
CERVICAX, PLEXUS. .

superficial

descendinj

deep inter,
nal -

deep exter-
nal - -

Branches
above the
clavicle -

branches
below

{Small occipital nerve

;

great auricular
superficial cervical.

{Supra-acromial branches
supra-clavicular
supra-sternal,

r Phrenic
nerves to the descendens noni
to the pneumo-gastric
to the hypoglossal
to the sympathetic and rectus
major muscle.

To join the spinal accessory
to the sterno-mastoid
to the trapezius
to the levator anguli scapulse.

The rhomboid nerve
nerve to the phrenic
supra-scapular nerve '.

subclavian branch
posterior thoracic or respira-

tory
to the scaleni muscles,

f Are dissected with the upper
( extremity.
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Carotid
which gives

1. Superior
cervical
ganglion

2. Middle
cervical
ganglion

3. Inferior
cervical
ganglion.

4. Meckel's
ganglion .

Ascending branches,
to unite in the-

Branch to Jacobson's nervenlpxiK r
Branch to Ja

plexus,!
to the vidian

' °° L to the sixth c

cavernous ganglion,
which gives off -

to the sixth cranial nerve

to the third cranial nerve
to the fifth and lenticular ganglion
to the carotid artery and branches,
and these form the ganglion
Ribes.

descending branches [ To the middle ganglion.
'

external branches - • To the spinal nerves.

internal branches -| fJ;.trrcfaTcardiac nerve.
1 Nervi moUes
I branches to join the pneumo-gastric and hypoglossal nerves,

5. Ophthal- rT>„<.f„.:„, fTo
mic or len-
ticular
ganglion -

anterior branches

External
branches

internal

spinal

cardiac

To the
nerves.

Middle
nerve

to join the exter-
nal laryngeal.

To the inferior
ganglion.

f^?frSfs-{ To "PPer ganglion.

descending-! To,«-f„„t^o-ic

inferior -{

anterior

internal

f Branches to the
subclavian.

To the spinal
nerves

to form vertebral
plexus.

Inferior cardiac
nerve.

Posterior
branches

anterior

{
the

f

Superior
branches

inferior

glion .
I

r

anterior - iI

nasal of
fifth nerve

to the third nerve.
Ciliary nerves.

I
To the gustatory

* nerve.
To the gland.
To the mucous
membrane of the
mouth.

Superior
branches

7. Otic gan-.
glion .

I

-t

I.
anterior

j^ Small petrosal, to
Jacobson's nerve

nerve to the ten-
sor tympani.

("To the fifth and
"j sympathetic

'• nerves.

-| To the tensor pa-
'^ lati muscle.

Internal branches

ascending

descending

posterior

-f Spheno-palatine
I naso- palatine.

-f To join the superior maxillary nerve
•^ Anterior .-i

r middle -^palatine.
"1 posterior -J

- f Vidian
(Carotid branch

'

*. large petrosal nerve.

TABLE OF THE ACTIONS OF THE MUSCLES OF THE HEAD AND NECK.*

forwards by the
Tlatysma myoides
Sterno-mastoideus
llectas anticus major
Kectus anticus minor.

assisted {when the lowerjaw is

fixed) by the
Mylo-hyoideus
Genio-hyoideus
Digastrici.

forwards by the
Platysma myoides
Sterno-cleido-mastoideus
Digastricus
Mylo-hyoideus
Genio-hyoideus
Genio-hyo-gloss'lS
Omo-hyoidei
Sterno.hyoidei
Thyro-hyoidei
Rectus anticus minor
Longus colli.

THE HEAD IS MOVED
backwards by

Part of the trapezius
Splenius capitis
Complexus
Trachelo-mastoideus
Rectus posticus major
Rectus posticus minor
Obliquus capitis superior.

THE NECK IS MOVED
backwards by

Part of the trapezius
Rhomboideus minor
Serratus posticus superior
Splenius capitis

Splenius colli

Complexus
Trachelo-mastoideus
Transversales colli

Inter-spinales colli

Semi-spinales colli

Rectus posticus major
Rectus posticus minor
Obliquus capitis superior
Obliquus capitis inferior
Scaleni postici

Levator scapulas.

to either side by the
Platysma myoides
Sterno-mastoideus
Part of the trapezius
Splenius capitis '_

Splenius colli \ i

Trachelo-mastoideus
Complexus.

laterally by the
Various combinations of those
muscles which separately
move it forwards and back-
wards ; assisted by the

Scaleni
Inter-transversales
Recti laterales.

^ * The portion of this table including the motions of the head and neck is copied from Quain's
Anatoniy.
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closed by the
Orbicularis oris

and contraction of the
Buccinatores
Depressores labii superioris

Elevatores labii inferioris.

THE APERTURE OP THE MOUTH IS

opened hy enlarged by the
The relaxation of the orbicu- Levator anguli oris

laris and buccinatores Depressor anguli oris

Elevatores labii superioris Zygomatici
Elevatores labii superioris alceque Buccinatores.

nasi
Depressores labii inferioris.

upwards by the
Masseterici
Temporales
Pterygoidei interni.

THE LOWER JAW IS MOVED

downwards by the
Digastrici
Mylo-hyoidei
Genio-hyoidei
Genio-hyo-glossi.

laterally by the
Pterygoidei externi
Pterygoidei interni.

THE BALL OF THE EYE IS MOVED

upwards by the downwards by the

Eectus superior. Rectus inferior.

inwards by the

Rectus internus.
outwards by the

Rectus externus.
circularly by the

Obliquus superior,
which rolls the ball

downwards and in-
wards, and by the
Obliquus inferior,

downwards and
outwards.

THE GLOTTIS OP THE LARYNX IS

enlarged at the base by contracted at the base by shortenedfrom beforehy elongatedfrom before hy
Crico-arytasnoidei pos- Arytcenoideus. Thyro-aryttenoidei Crico-thyroidei.

tici Crico-arytsenoidei late-
Crico-aryteenoidei late- rales

rales.

upwards by the
Levatores palati.

THE SOFT PALATE IS MOVED

downwards by the
Palato-glossi
Palato-pharyngei
and contraction of the

Constrictors.

and made'tense by the
Tensores palati.

THE LiRYNX AND OS HYOIDES ARE MOVED

::; vards by the dowmvards by the

Digastrici
;

Omo-hyoidei
Stylo-hyoidei , Sterno-hyoidei
Stylo-glossi Sterno-thyroidei
Stylo-pharyngei Thyro-hyoidei.
Mylo-hyoidei
Genio-hyoidei
Hyo-glossi
Genio-hyo-glossi
Linguales, when the
tongue isfixed.

THE SCALP IS MOVED

forwards by the hackivards by the

Anterior belly of oc- Posterior belly of oc-
cipito-frontalis cipito-frontalis.

Pyramidales nasi.

THE EYELIDS ARE ""

'closed by the opened by the

Orbicularis palpebrarum Levator palpebree su-

Corrugator supercilii. perioris

Relaxation of the or-
bicularis.

The tensor tarsi compresses the lachrymal
canals.

THE PHARYNX

is diminished hy enlarged by
The contraction of the The relaxation of the

constrictors. _ constrictors
Stylo-pharyngei.

THE TONGUE IS

protruded by the
Genio-hyo-glossi,
which make it con-
cave along the middle.

retracted by tlie

Genio-hyo-glossi
Stylo-glossi

Linguales, vohen tlie

OS hyaides isfixed.

THE EAR IS MOVED

forwards by the
Attollens aurem
Attrahens aurem.

backwards by the

Retrahens aurem.

THE APERTURE OF THE NOSE IS

dilated by diminished by
Levator labii superioris Compressor nasi

. alaeque nasi. Depressor labii supe-
rioris alffique nasi. ,

THE MEMBRANE TYMPANI IS,

rendered tense by the ] relaxed by the

Tensor tympani. Large external muscle of the malleus
Small external muscle of the malleus.

The stapedius muscle iixes the stapes. '\

_,.,^,..
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DISSECTION OF THE UPPER EXTREMITY.

The surface of the thorax, as well as the exterior of the upper

extremity, have numerous superficial depressions and promi-

nences of bone and muscle, required to be recognised with

certainty and facility by the surgeon, which should be examined
before the dissection is begun. On the front of the chest is the

mamma, which is very large in many females, so as to overlap

the lower border of the pectoral muscle, and encroach on the

axillary space. The anterior fold of the armpit is formed by
the pectoral muscle, which is separated from the deltoid,

parallel to its outer border, by a slight linear depression, and in

this is the coracoid process of the scapula, close below the

clavicle, and to the inner side of the articulation of the humerus.
Another depression extends from the sternal extremity of the

clavicle, in the line of separation between the two portions of

this muscle, and it is placed over the course of the axillary

artery. Between the arm and chest is the hollow of the axilla,

which contains the axillary vessels and nerves, and is bounded,
before, by the pectoral muscle forming the anterior fold, and
behind, by the latissimus dorsi, and teres muscles, which are

inclosed in the integuments of the posterior fold. Its size as

well as depth will vary according to the development of the

anterior and posterior folds, but the hollow of the space may be
altered by the position of the arm to the trunk ; thus, when the

arm is rotated outwards and removed to nearly a right angle,

the depth is greatest ; and it is diminished in proportion as the
arm is carried upwards, since the head of the humerus then
descends into the space, and the folds are overstretched. On
the side of the arm this space is divided into two by the slight

prominence of the coraco-brachialis muscle,— the posterior

portion, the largest, contains the axillary vessels and nerves,

close to the border of the muscle. If the fingers be introduced
into the axilla, and the arm rotated and moved about in different

directions, the head of the humerus will be felt. The skin of
the axilla is of a dark colour, and provided with hairs. The
shoulder is prominent, in consequence of the projection of an
arch, formed, internally, by the clavicle that reaches from the
chest, and, externally, by the acromion process which com-
mences in a narrow eminence on the back of the scapula. The
convexity below this is occasioned by the head of the humerus
covered by the deltoid muscle. Along the front of the arm,
and somewhat on the inner side, is the prominence of the
biceps muscle, and on each side of it a groove— the internal,

most marked, points out the position of the brachial vessels :
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these subside, below, in a depression in front of the elbow.

Semiflex the elbow joint, and the prominences of the external

or epicondyle on the outer side, and of the internal condyle or

epitrochlea on the inner, will be rendered evident : the latter

eminence is the most marked. At the back of the articulation is

the prominent olecranon, situated rather nearer the inside than

the outside of the arm, and best perceived when the arm is flexed.

Below the epicondyle is the prominence of the head of the

radius, separated from the lower extremity of the humerus by a

slight interval; the position of this portion of bone is recognised

by rotating the radius, the fingers being, at the same time,

placed over it. In the front of the forearm the depression on
the radial side points out the position of the radial artery, and a

similar one on the ulnar side, the course of the ulnar artery.

The bones of the forearm are sufficiently near the surface to

be traced from one extremity to the other ; each ends below in

a styloid process, or a projection on the side of the wrist joint

for the attachment of the lateral ligaments ; the outer, or that

from the radius, projects lower than the inner. The line of

union of the lower end of the radius with the first row of carpal

bones, to form the wrist joint, is behind the styloid process, and
distant, in the centre of the arm, about an inch from the trans-

verse grooves of the wrist. When the thumb is placed almost at

right angles to the hand, a line drawn from it, across the palm,

nearly marks the position of the superficial palmar arch of

arteries. Two transverse lines cross the palm of the hand, and

when the fingers are extended, the metatarso-phalangeal articula-

tions are about a quarter of an inch in front of the anterior one.

The transverse lines on the fingers serve to direct to the articu-

lations between the phalanges, the ungual phalanx and the

next being united about one line in front of the corresponding

mark; and the second and third, about a line in front of the last

of the transverse lines over this articulation.

Dissec The thorax being raised to a convenient height by a block
*'°"- beneath it, let the arm hang over the side of the table, and place

it, slightly rotated outwards, in the position of nearly a right

angle to the trunk. To begin the dissection, divide the integu-

ments* along the lower border of the pectoral muscle, from the

xiphoid cartilage of the sternum to the anterior part of the

humerus, carrying the scalpel around the projection of the

mammary gland in the female ; make a second incision along

the middle line from the xiphoid cartilage to the sternal extre-

mity of the clavicle, continue it along this bone to its centre,

and then along the depression extending down thence between

the pectoral and deltoid muscles, until it nearly joins the one

* All incisions through the skin are not to extend deeper than this, if it

be wished to dissect the cutaneous nerves and vessels.
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already made along the lower border of the pectoral ; in dividing

the skin over the clavicle, be careful of the cutaneous nerves

that descend over it. Raise the skin from the surface marked
out by these lines, without injuring the thin platysma muscle
near the clavicle ; reflect next, by means of a vertical incision

from the sternum to the posterior fold of the axilla, the portion

of integument, covering the side of the chest and the axillary

space, to a level with its posterior boundary, and seek the cuta-

neous nerves in the superficial fascia ; some of these, from the

cervical plexus, pass over the clavicle ; some appear at the side

of the sternum, from each intercostal space; and the others, also

from the intercostal nerves, are found along the side of the

chest, about one inch beneath the anterior fold of the axilla or

the lower border of the pectoral muscle, and they send filaments

forwards, over this border, to the front of the muscle, as well as

backwards to the integuments of the posterior part of the sca-

pula and arm.
Beneath the cellular membrane, which is not very abundant, is Fascia

a deeper fascia that closely invests the muscles, and, in theAxiUa.

interval between the anterior and posterior folds of the axilla, is

continued across this space. The fascia of this part is of con-
siderable strength in some subjects, and closes the axillary

space on this side ; it is fixed to the anterior and posterior folds,

by dividing to enclose the muscles ; externally it is continuous
with the deep fascia of the arm, and it becomes thin on the

side of the chest ; some cutaneous nerves and vessels perforate

it. If an incision be made into it, and the finger introduced
thi'ough the aperture, the dissector will perceive the loose cel-

lular structure which occupies, for the most part, the axilla.

This fascia may be removed from the border of the pectoral

muscle, to dissect, more readily, the cutaneous nerves of the
intercostals.

The cutaneous 7ierves of the cervical plexus, distributed to the Cutane-

integuments over the pectoral muscle, pass over the clavicle at ?|*erves

different parts of this bone,— the descending cutaneous branches °^
'j.''?

of the plexus, from which they are ofiPsets, having divided above Plexus,

the clavicle. The most internal nerves, named sternal, consisting sternal,

of one or two small branches, cross the clavicle near its sternal

extremity, and are distributed to the integuments over the upper
and inner part of the pectoral muscle ; they do not extend far

below the clavicle. The clavicular, three or four in number, andciavicu-

larger than the preceding, cross the centre of the clavicle, one^^"^'

large branch lying on the prominence of this bone, and another
passing over it near the interval between the pectoral and the

deltoid muscle ; some of these can be followed, after supplying

the integuments below the clavicle, almost to the lower border
of the muscle, and to the mamma. Near the lower part of the

anterior fold of the axilla, some of their filaments are directed
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upwards and inwards, towards the sternum, to join the cutaneous
filaments of the intercostal nerves,

cutane- The intercostal nerves, or anterior branches of the dorsal, in their

the In- course from the spine to the middle line, give off the middle inter-
tercostai.

^.Qgjg^l cutaneous branches, seen along the side of the chest, and
terminate at the sternum in small cutaneous nerves— the anterior

Anteriorintercostal cutaneous. The anterior intercostal cutaneous nerves are

cosfaf branches which perforate the pectoral muscle, and each is distri-

cus*''"^'
buted by a small internal filament to the front of the sternum ; and
by along, slender, external filament, which is directed outwards

and downwards, over the surface of the muscle, for two thirds of

its breadth, and either joins the branches of the cervical plexus,

or is distributed to the integuments and mamma. The first inter-

costal cutaneous is only a small single filament ; the external

branches of the second and third, join the nerves of the cervical

plexus, and those of the fourth, fifth, and sixth, supply the mamma;
the seventh is distributed, as the others, to the integuments r

these are accompanied by small cutaneous arteries and veins,

which are derived from the intercostal vessels, and have the

Middle same distribution as the nerves. The middle intercostal cutaneous

lostl\ nerves, also branches of the intercostal, leave the trunk of the
Cutane- nerve about midway between the spine and sternum, and their

points of emergence, along the side of the chest, form a semi-

lunar line, which ris^^s from the third 'space to about the sixth,

and then gradually descends to the eleventh. The number of

branches, now dissected, are usually six or seven, the first inter-

costal not giving one, and they become cutaneous by passing

from beneath the digitations of the serratus muscle : each nei've

then divides into an anterior and a posterior branch ; the anterior

turns over the border of the pectoral muscle, and is distributed

to the integuments over it, or to the mamma. The anterior

branches of the third, fourth, and fifth intercostal are the largest,

and supply the mamma ; but the second and third cutaneous

iiCrVes are not hdw seen, since they are in the axillary space,,

and will be dissected with it. The posterior branches are di-

rected backwards, along the side of the chest, to supply the

inteo-ument of the arm, and that over the scapula and latissimus

dorsi ; the branches of the two upper, distributed to the arm,

• are la'rger than the others, and are called intercosto-humeral

nerves : these lie in the axillary space.

Dissec. Remove the fascia or aponeurosis of the axilla, without
*'°"'

cuttino- the intercosto-humeral nerves which come from the

middle intercostal cutaneous to supply the arm ; some filaments

of these nerves perforate the fascia, together with one or two

small branches of arteries. Clean away the cellular membrane

from the axillary space, to expose the vessels and nerves con-

tained in it ; this is a difficult task for the young dissector to

accomplish, since it is so interwoven with small vessels, nerves,
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and lymphatic glands. The dissection may be commenced on

the side of the chest, where no vessels are found, but, in the

part next the humerus, the large axillary vessels and nerves are

to be avoided ; along the posterior wall is a small artery, the sub-

scapular with some accompanying nerves, and under cover of

the anterior fold is found another branch— the long thoracic.

Some of the glands should be left with the small vessels and
ducts, that are connected to them. Dissect off the fascia from

the posterior boundar}^ and follow forwards the latissimus and
teres muscles to their insertion into the humerus, by making an

incision, of about two inches in length, from the lower border of

the pectoral muscle, and along the inner side of the arm.

The axillary space, now exposed, is seen to be a somewhat Axilla,

conical interval between the arm and chest, the base of the cone
being below, and closed by the fascia, and the apex above, be-

tween the first rib on the inner side, the superior costa of the

scapula externally, and the clavicle and subclavius muscle in

front ; the base of the cone is wide next the chest, but narrow
and pointed at the arm. The anterior boundary is formed by
the portions of the pectoral muscles, which intervene between
their outer and inner attachments, the pectoralis major extending

over the whole front of the space, and reaching as high as the
clavicle, but the minor, a narrow muscle, assists to form only its

central part ; near the thorax, the pectoralis minor projects

below the major ; beneath the lower border of this, the ante-

rior fold, is the long thoracic artery, continued to the side of the

chest, and it is accompanied by its vein. The posterior bound-
ary or fold is formed, below, by the portions of the latissimus

dorsi and teres major muscles, which are free in their extent

between the thorax and arm, and above this, by the subscapular

muscle ; the teres is placed behind the latissimus near the chest,

but, at its attachment to the humerus, it projects lower than the
latissimus, and comes into contact with the axillary vessels.

The lower border of this fold is much anterior to the upper
portion formed by the subscapularis, since the latissimus projects

forwards to the humerus ; and, near this bone, the posterior

boundary extends one inch and a half below the line of the

anterior.* Lying on this fold, near the humerus, are the axillary

vessels, and the brachial plexus of nerves, and extending along

it, in the direction of the chest, but internal to the edge of the
latissimus, and on the subscapularis muscle, is the subscapular
artery, with its vein and nerve; and winding round the lower
border of the subscapularis is the dorsalis scapulae artery. Near
the humeral end of this same border, and underneath the axil-

* The serratus magnus is often enumerated as one of the muscles of the
posterior waU, but in the ordinary state of the arm during dissection, or in
an operation, the scapula lies against the chest, and thus excludes this muscle
from the cavity.

X 2



308 DISSECTION OF THE UPPER EXTREMITY.

lary vessels are the posterior circumflex artery and nerve, and
external to this is the branch of nerve to the teres major muscle ;

the intercosto-humeral nerves cross this border in their course

to the arm. The internal boundary, the most extensive, is the

side of the thorax as low as the fourth rib, with the corre-

sponding intercostal muscles, and digitations of the serratus,

which lie, posterioi'ly, on the ribs ; on this wall, near its junction

with the posterior, is a long nerve— the posterior thoracic or

external respiratory of Bell — distributed to the serratus, and,

above this, are some small branches of arteries from the superior

thoracic ; near the union of this with the anterior fold, the in-

tercosto-humeral nerves will be seen perforating the intercostal

muscles, and, generally, a branch of an artery from the sub-

scapular ramifies over the lower intercostal spaces. On the outer

side this space has very small dimensions, in consequence of the

anterior and posterior folds converging, to be fixed into the hu-
merus ; the humerus, covered by the biceps and coraco-brachi-

alis muscles, bound the axilla in this part; the axillary vessels

and branches of the brachial plexus of nerves are found to oc-

cupy this side of the space.

Axillary": The axillary artery, a continuation of the subclavian, and

^'^tf// named from passing through the axillary space, extends, in the

th'f'^ present position of the arm, obliquely downwards and outwards

IS' ex. from the lower border of the first rib, to the lower border of the
*®"'^'

tei'es muscle ; but, as the artery has distinct relations, as will be

afterwards seen, according as it is above, below, or beneath the

small pectoral muscle, it is described in three different portions.

The portion of the axillary below the small pectoral muscle is

now exposed, it is about three inches in length, and is almost

concealed by nerves and veins : it has in front of it the lower

border of the pectoralis major, which forms the fold of the axilla,

and below this, to its termination, it is covered only by the

fascia of the arm and the integuments ; it lies on the subsca-

pularis muscle, the tendon of the latissimus, and on the tendon

of the teres. On the outer side of it is placed the coraco-

brachialis nciuscle, on the inner, the axillary vein, and it is sur-

rounded with branches of the brachial plexus of nerves. In the

upper part of this extent, the artery is concealed from view by

the axillary vein which lies to its thoracic side, but, below this,

in consequence of the course of the artery being outwards, and

that of the vein rather inwards, it becomes superficial, and the

vein lies more to its sternal and posterior part ; near the lower

border of the subscapularis muscle, it is crossed by a large vein

from the outer side, to join the axillary. To its outer side

is situated the median nerve ; to the inner, separating the vein

from the artery, are the ulnar and internal cutaneous nerves,

with the nerve of Wrisberg which passes behind the vein to its

inner side. Behind the vessel are the musculo-spiral, and the
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Circumflex nerve, the latter leaving the artery and the axilla at

the lower border of the subscapularis muscle. Sometimes the

external cutaneous, another bi'anch of the brachial plexus, is

found with the median, to the outer side of the artery, but this

usually leaves the vessel at the lower border of the small pec-

toral muscle. This portion of the axillary artery gives off the

long thoracic branch along the anterior fold of the axilla ; the

subscapular along the posterior ; anterior and posterior cir-

cumfleXj below the preceding, in front of the neck of the

humerus and behind it ; and a muscular branch to the coraco-

brachialis : one or more small arteries are frequently disti'ibuted

to the side of the chest.

The axillary vein, resulting from the union of the veins of the Axillary

arm, has the same extent as the artery, a part only of it being ^^'"'

now dissected ; it has the same relations to muscles before and
behind, and lies to the sternal side and over this vessel, but

separated from close contact with it, by the interposition of the

nerves; it receives the basilic of the arm, and branches cor-

responding to those of the arteiy, and, at the lower border of

the subscapularis, is joined by a large branch from the outer

side. As the vein is placed to the inner side of the artery, it

lies on the different branches of arteries and nerves which pass

inwards.

The two upper middle intercostal cutaneous nerves, which could Middle

not be seen before, since they occupied the axilla, are larger Josui"

than the others, and are derived from the second and third Cutane-

intercostal nerves. The branch supplied by the second, the the se-

largest, perforates the muscle in the intercostal space, above the Nerve,

attachment of the first digitation of the serratus, and it soon
gives one branch, inwards, to join with the nerve of Wrisberg
from the brachial plexus, another forwards to join with a similar

one from the nerve next below, to form a branch which is dis-

tributed to the integuments of the upper and anterior part of

the arm ; whilst the trunk of the nerve divides into two or more
branches, the intercosto-humeral, which cross the posterior fold inter.

of the axilla and are distributed to the integuments of the inner ^umTra
and posterior part of the arm. The size of the branch supplied

to the nerve of Wrisberg varies much ; it is sometimes so large

as to appear to constitute the nerve, which is then joined by a
small filament from the plexus. The cutaneous branch from the inter-

third intercostal nerve escapes from the third intercostal space, cutane-

appears below the second digitation of the serratus magnus°^g°^
muscle, and divides into an anterior and a posterior branch ; the xiiird.

anterior has been seen in the dissection of the cutaneous nerves
to turn over the border of the pectoralis, to perforate the fascia,

and supply the integuments and mamma ; the posterior, the
larger, gives off numerous branches, which radiate and pass

inwards to supply the axillary space, one uniting with the cu-
X 3
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taneous from the second intercostal, to give rise to a small

cutaneous nerve for the arm ; the remainder of these have the

same direction as the intercosto-humeral, and cross the axillary

border to supply the upper and posterior part of the arm and
shoulder. The lymphatic glands of the axillary space, variable

in size and number, are reddish-looking bodies, situated in the

lower part of the space, nearer the chest than the arm, and in

contact with the anterior and posterior folds of the axilla. These
glands receive, below, the ducts of the lymphatics of the arm,
and emit, from their upper parts, the efferent ducts which unite

together, at the upper part of the axilla, to form the right tho-

racic duct, of about one inch in length; this opens into the
point of union of the right subclavian, and the axillary vein.

When this trunk does not exist, the ducts open, separately, into

the veins. The branches of arteries, supplied to these glands,

are from the artery of the armpit, or arteria thoracica alaria.

The mammary gland is to be examined after the cavity of

the axilla, and before the dissection of the pectoralis major.

Its office is the secretion of milk ; it is situated on the lateral

part of the thorax, opposite the intei'val between the third and
the seventh rib, and it often projects into the axilla ; it varies

much in size in different females, in consequence of the great

quantity of adipose tissue contained in the intervals of the

glandular structure. In the female, these organs have a very
inferior degree of development until the age of puberty, and
in the male they remain atrophied. It consists of a hard, firm,

conical body, thicker in the centre than at the circumference,

which is covered by the skin, and rests, by its base which is

flat, upon the pectoralis muscle, but separated by a layer of

cellular membrane ; from the centre of the gland rises a conical

eminence, named the nipple, of a reddish or brownish colour,

which has, in its centre, one or more depressions into which the

lactiferous tubes open ; the skin of the nipple is studded with

sebaceous follicles, whose secretion lubricates the sui'face.

Around the nipple is the areola, which is pink in females who have

not suckled, but afterwards of a brownish colour. The gland

is formed by numerous glandular masses, separated from each

other by intervals, and by processes of a strong enveloping

fibrous tissue, and each has its separate excretory tube : the

intervals between these masses are filled by adipose tissue. The
structure of the glandular masses consists of small granules of

a reddish-white colour, connected together in lobules, and these

are collected into masses, and in the granules the excretory

or lactiferous tubes commence by small radicles, which unite to-

gether to form larger canals, and these, again, to give rise to the

lactiferous tubes which pass inwards to the centre, and, beneath

the nipple, are dilated into sacs, about fifteen in number; the

tubes then become contracted in size, and pass through the
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nipple to open on its surface. The arteries, that this structure vessels.

receives, come from the long thoracic, and internal mammary,
besides branches which are supplied from other arteries of the

axillary, through the pectoral muscle ; also from the intercostal

arteries M'ith the cutaneous nerves :— the veins accompany the

arteries. The nerves are from the anterior and middle inter- Nerves,

costal cutaneous branches.

Clean the surface of the pectoral muscle by removing the Dissec-

mammary gland and the layer of cellular membrane which t'O"-

covers it ; and as the direction of the fibres of the muscle is

from the thorax to the arm, dissect in their course, and begin

at the lower border.

The pectoralis major muscle is triangular in shape, the pecto-

base at the sternum, the apex at the humerus, and it bounds, in '^''/

,
* major

front, the axilla. It arises, internally, by aponeurotic fibres. Muscle.

from the anterior surface of the sternal half of the clavicle ; Origin,

by fleshy and tendinous portions, from the cartilages of the true

ribs, except the last, and from the osseous portion of the sixth;

by aponeurotic fibres, from the aponeurosis of the external ob-

lique of the abdomen ; and it is united to the muscle of the
opposite side, in front of the sternum, by a fibrous prolongation.

From these points of origin, the fibres take different directions

in their course to the humerus ; thus the superior, from the cla-

vicle, rather the shortest, pass obliquely downwards, overlapping

the middle fibres which are almost transverse ; and the inferior,

the longest, are directed upwards and outwards, behind the su-

perior and middle, so that the fibres, which were highest at the
inner attachment, become inferior at the outer, and those, that

were lowest, become superior at the humerus ; they all end in a
tendon which is inserted into the outer edge of the bicipitaUnser.

groove of the humerus, and sends off an expansion to the fascia

of the arm. This tendon will be seen after the muscle is divided.

On the cutaneous surface are the skin and superficial fascia, inj^®]!^^*

which ramify the cutaneous vessels and nerves ; the attachment
to the clavicle is separated from the thoracic portion by a cellular

interval, marked by a depression on the surface, and is covered
by the platysma ; the mamma lies on the muscle near the lower
border, and the anterior cutaneous nerves perforate it near the

sternum. The upper border, the shortest, lies in the groove
which is seen, on the surface, to descend from the middle of the
clavicle, and it is parallel to the deltoid muscle, but separated
by the cephalic vein, and a small artery— the arteria thoracica
humeraria ; the lower, the longest, forms the inferior border of the
fold of the axilla, its lowest fibres being twisted behind the upper,
and, near the thorax, the pectoralis minor projects below it. The
sternal part, thin and aponeurotic, is attached to its fellow of
the opposite side, across the sternum, by an aponeurotic fibrous

X 4
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expansion, and lower down to the aponeurosis covering the
rectus muscle,

Dissec Place the arm by the side^ and divide the clavicular attachment
tion. Qf jj^g pectoral without cutting the branches of nerve and artery

which enter it; draw down the upper border of the sternal por-

tion of the muscle ; remove carefully much cellular membrane,
and dissect the branches of the anterior thoracic nerve into its

substance, also the branches of the acromial thoracic artery :

these perforate the strong costo-coracoid membrane, near the

clavicle, and above the upper border of the small pectoral muscle.

Cut through the remaining portion of the pectoral without in-

juring many of its vessels or nerves, since their anatomy will be
resumed after the muscles. Throw up and down the halves of

the muscle.
Parts Xhe parts that the pectoral muscle covers, are, by the middle

Pecto- of its posterior surface, the small pectoral muscle, with the

branches of vessels and nerves which lie between the two; be-

tween the small pectoral and the clavicle it forms the upper part

of the anterior boundary of the axilla, and covers the subclavius

muscle^ the costo-coracoid membrane which separates it from
the vessels beneath ; and it will lie on the parts that pei'forate

the costo-coracoid membrane, viz. the cephalic vein, the acro-

mial thoracic artery and vein, and the anterior thoracic nerve,

together with the superior thoracic artery, which ramifies on the

upper part of the chest. This part of the muscle conceals the

first and second intercostal spaces and muscles, with the nerve
perforating the second, and the arteries ramifying on them.
Below the small pectoral, it enters into the anterior boundary of

the axilla, as it did above this muscle ; it lies, here, on the ves-

sels, nerves, and glands of the axillary space, and on the coraco-

brachialis and biceps muscles ; on the side of the chest, below
the muscle, it covers the cartilages and bony parts of the ribs,

the intercostal muscles, serratus magnus, and the upper parts of

the rectus and obliquus abdominis muscles, connected to the tho-
Tendon ^ax. The tendon of insertion of the muscle into the outer border

Pectora. of the bicipital groove of the humerus, joins this bone about one
^'^' inch and a half below its head, and it is divided into an anterior

and a posterior aponeurotic portion, united, below, at the attach-

ment to the humerus, but separate above, so as to receive the
• handle of the scalpel between them ; the fibres from the clavicle,

and some from the upper sternal attachment, join the anterior

tendon, whilst the inferior, join the posterior portion, which is

wider than the anterior, and ascends as high as it; at the attach-

ment to the bone, it is united to the tendon of insertion of the

deltoid. The tendon sends, upwards, an aponeurotic expansion,

over the bicipital groove, to the great tuberosity of the humerus,

backwards, another to line the groove and join that from the
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tendon of the latissimus, and downwards, one to the fascia of

the arm.

The pectoralis minor muscle is next to be dissected out without Pectora-
• 1 1 1 •, n Til lis minor

removing the vessels and nerves on its surtace. Its shape re- Muscle.

sembles that of the pectoralis major, and it is extended, like it,

from the thorax to the arm, across the centre only of the axillary-

space, the portion of the anterior wall, above and below it, con-

sisting of only the pectoralis major. The origin is, by aponeu- Origin.

rotic fibres, from the third, fourth, and fifth ribs, external to their

cartilages; the fibres run, upwards and outwards, to join a tendon

which is inserted into the upper surface of the coracoid process, inser.

as far forwards as the summit, and unites with the coraco-bra-

chialis, and short head of the biceps, which arise from the tip of

this process. The upper border of the muscle forms the lower Reia-

limit of the space between it and the clavicle, in which are con-

tained the upper part of the axillary artery, with the accom-
panying vein, and the brachial plexus of nerves, with their

branches ; the lower border, more oblique and longer than the

upper, projects from beneath the pectoralis major near the chest,

and the long thoracic artery runs parallel to it, on the side of the

thorax; the tendon of insertion is continued further on this

border than on the upper. The anterior or cutaneous surface is

covered by the pectoralis major, and by branches of the anterior

thoracic nerve, and acromial thoracic vessels, and one or tv/o

branches of nerves perforate the muscle ; the posterior surface

lies on the ribs and the intercostal muscles between them, as

well as on the serratus magnus muscle ; it conceals the middle
part of the axillary vessels, the brachial plexus of nerves, and a
plexus of small nerves, which supplies it and the pectoralis major.

The costo-coracoid membrane or ligament is best exposed by costo.

scraping it with the handle of the knife ; and by removing the Mem°'^
cellular structure on the outer side of the vessels and nerves, it brane.

can be followed down around these parts, and its attachment to

the coracoid process can be seen. This structure is named from
its attachments, internally, to the first rib, and, externally, to the

coracoid process of the scapula. It varies much in thickness in

different subjects, and between its points of attachment it has a
membranous appearance, covers in the subclavius muscle, and is

attached to the clavicle; but, below this muscle, it consists of a
narrow, firm band, over the axillary vessels, with an apparently

defined arched border, which is found to be continued down-
wards behind the pectoral muscle, closely investing the nerves

and vessels, on which it is lost about the head of the humerus,
but on the inner side it joins the vein much sooner : thus the

fascia envelopes the vessels and nerves in a sheath, similar to

that for the vessels of the lower extremity when they leave the

abdomen. This membrane is perforated by the cephalic vein,

and one or two other small veins from the trunk of the axillary,
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by the acromial thoracic artery, and anterior thoracic nerve.
Make a transverse incision above tlie lower border of the sub-

clavius, turn up this muscle, and the layer of fascia beneath it,

from the cervical region, is seen to join this structure, and so to in-

case the subclavius muscle. Take away this membrane to expose
the axillary vessels, and the brachial plexus of nerves above the

pectoralis minor.
Upper The upper portion of the axillary artery, above the small pec-

the Ax- toral muscle, lies in the space between the upper border of this

ArtTry ^^^scle and the clavicle, being covered by the costo-coracoid

membrane and pectoralis major, and crossed by the cephalic vein

and anterior thoracic nerve ; commencing at the lower border of

the first rib, the vessel rests on the first intercostal space and on
the second rib, but it soon leaves the thorax, crosses the apex
of the axilla to reach the subscapularis muscle, and it is unsup-
ported by muscular structure ; the posterior thoracic nerve or

external respiratory crosses behind it. To its inner side, and
somewhat nearer the surface than it, is the axillary vein ; and to

the outer is the brachial plexus of nerves, separated by a cellu-

lar interval, and the plexus consists, in this part, of two large

trunks which lie side by side. The superior thoracic and acro-

mial thoracic arteries arise from this portion of the artery,

and of The axillary vein in relation with this part of the artery lies
^'"'

internal and close to it, has the same relations to muscles, and
receives the cephalic and acromial thoracic veins.

Middle The middle part of the axillary artery, enveloped by the

the'Ax- brachial plexus of nerves, is beneath the pectoralis minor muscle,
iiiary which limits this artificial division of it into three parts ; and su-

'^'^^'
perficial to the pectoralis minor is the pectoralis major; so that

this is the only portion of the artery covered by both pectoral

muscles ; at the lower border of the pectoralis minor it is crossed

by the inner root of the median nerve. To the inner side is

placed one of the large nervous cords which were contiguous to

the outer side of the upper portion of the arter}?^, since it has passed

inwards behind the vessel ; to the outer, is found the external of

the two trunks, described in speaking of the brachial ^^lexus, as

in relation with the artery above the pectoralis minor. Behind
the artery is the subscapularis muscle, separated from the vessel

by a large nerve, formed by branches from the cords on the outer

and inner sides of the artery ; so that the vessel is surrounded by
nerves in this part of its course. The alar thoracic branch is

given from this portion of the artery to the axillary glands,

and of The axillary vein is still to the thoracic side of the artery,
thevein.

ggp^rated from it by the nerves, and it is crossed by the small

nerves which go to the thorax.

Branch- The branches of the axillary artery supply the thorax and

^^"^j^'^^ parts about the shoulder, those to the thorax have the distinc-

tive term, thoi'acic, applied to them, and those to the shoulder
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are the subscapular and circumflex : the thoracic branches are

four,— suprema, acromialis, longa, and alaris.

Arteria thoracica suprema, the first branch that leaves the superior

artery, arises above the pectoralis minor muscle, and opposite ^c."^"'

the first intercostal space, it runs inwards, beneath the vein, to

the side of the thorax, and, ramifying over the two first inter-

costal spaces, anastomoses with branches of the intercostal ar-

teries. This artery is sometimes small, or there may be two.*

The acromial thoracic artery is a short trunk from the front Aero-

of the axillary artery, above the pectoralis minor muscle, it per- xhora-

forates the costo-coracoid membrane, and, appearing in the '^'°-

interval between the pectoralis major and deltoid muscles,

divides into ascending and descending branches. The ascend- Ascend-

ing, the smallest, are a few arteries which run to supply the {j"|nch-

subclavius, and pass beneath the deltoid to enter it and anasto-es.

mose with the posterior circumflex ; one of these branches,— the

inferior acromial, longer than the rest, perforates the deltoid, inferior

near the acromion, ascends on this process, and anastomoses with j^fa'u'

the supra-acromial artery, and with branches from the trans-

versalis colli artery. The descending branches consist of anoescend-

external set, which cross beneath the cephalic vein to the interval
Ij"|nch-

between the pectoral and deltoid, enter the substance of these es.

muscles, and give off a long slender branch— the thoracica hume- Thora-

raria— to accompany the cephalic vein; a middle set, the i^ost ^^^^1^^"^

numerous, which pass between the two pectoral muscles, accom-
panied by the greater number of the branches of the anterior

thoracic nerve, to supply the muscles ; and of an internal set

which are distributed to the side of the chest and the serratus

muscle, and inosculate with branches from the internal mam-
mary, and the intercostal.

Arteria thoracica alaris varies much in its origin ; it is either Aiar

a separate trunk from the axillary, behind the pectoralis minor, Thora.

or it consists of branches from the subscapular or long thoracic

arteries. The branches of this artery are distributed to the

glands in the axillary space.

The long thoracic artery or external mammary is a branch ofLong
considerable size, it runs downwards and inwards, along the lower Tiiora-

border of the pectoralis minor muscle, to the side of the chest,

and is then prolonged on the serratus magnus muscle to about
the sixth intercostal space ; it gives branches to each intercostal

space that it crosses over, to join the corresponding intercostal

arteries ;' it supplies the pectoral and serratus muscles, and, in

the female, sends one or more large branches to the mamma.
The subscapular artery, the largest of the branches of the Subsca.

axillary, next to the acromial thoracic, arises opposite the lower
^"^'^'

* One of the pectoral branches of the acromial thoracic artery, which runs
between the pectoral muscles, is often described as this artery.
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border of the subscapularis muscle, continues along this border
for about two inches, and then divides into an anterior and a
posterior branch of nearly equal size :— the posterior or arteria

dorsalis scapuJcB turns round the lower border of the subscapular

muscle to the back of the scapula, and it will be dissected with
Ante- the muscles of that part ; the anterior, in direction the con-

tinuation of the artery, runs along the subscapularis muscle,
internal to the latissimus dorsi, to near the lower angle of the

scapula, and it terminates by distributing branches, externally to

the latissimus, and internally to the sei'ratus magnus ; the

arteries to thi§ last muscle may be followed to near its lower
part. Some of the external branches supply the teres major
muscle, and descend to the inferior angle of the scapula, to

anastomose with the arteries of this part. The subscapular

nerve, or that for the teres and latissimus muscles, accompanies
the artery, and crosses it to reach the muscles; the sub-

scapular vein lies below the artery, and joins the axillary vein at

the lower border of the subscapularis. This artery is generally

the most constant in its position, and often, in cases of varieties

in the origin of the other branches, gives them off by a common
trunk. The subscapular sends a small branch across the base
of the axillary space, to the side of the chest, as an accessory

to the long thoracic.

The circumflex arteries leave the axillary in the region of the

arm, wind round the neck of the humerus, one before and the

other behind, but are not now dissected.

Veins. These arteries are accompanied by veins which open into the

Cepha- axillary vein ; and near the clavicle is the cephalic vein, which
ic Vein, ascends, from the outer side of the arm, in the interval between

the pectoral and deltoid muscles, passes forwards and inwards

beneath the great pectoral muscle, to join also the axillary, and
it perforates the costo-coracoid membrane close to the sub-

clavius muscle ; it crosses the brachial plexus of nerves, and the

axillary artery in the upper part, also branches of the acromial

thoracic artery.

Dissec- In order to dissect out and follow the branches of the bra-
tion. chial plexus, the axillary vein and its branches are to be re-

moved, and the axillary artery cut across and drawn to the

thoracic side ; the pectoralis minor may be partly cut through, if

necessary, but care must be taken of the nerves on it. Should

the lower part of the neck be exposed, a much more accurate

knowledge of the plexus will be obtained by the dissectors of

both the head and neck, and the upper extremity.

Brachial The brachial plexus, formed by the anterior branches of the
Plexus." four last cervical nerves and the first dorsal, extends from the

sides of the bodies of the lower cervical vertebife to the coracoid

process in the axilla ; the relations therefore of that part of the

plexus above the clavicle, as well as the branches given from it,
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will differ much from the portion below this bone, and its

description must be referred to in the dissection of the head and
neck. The relations of the plexus below the clavicle are the

following:— it is covered by the great pectoral muscle and
costo-coracoid membrane, and below this, by both pectoral

muscles; and it lies on the first digitation of the serratus, and on
the subscapularis muscle. Above the small pectoral it is placed
to the acromial side of the artery, separated by a cellular in-

terval from it, beneath the muscle it surrounds the artery, and
below the pectoral, are the following terminal branches from it

to the upper extremity ; — two, the external cutaneous and
median, being to the outer side of the artery ; the ulnar, internal

cutaneous, and nerve of Wrisberg, to the inner side of this vessel

;

and the musculo-spiral and circumflex, behind it. Below the
clavicle, in the axillary space, the brachial plexus consists of
two large cords only, instead of three as above the clavicle, and
these lie side by side ; the one nearest the artery is formed by
the eighth cervical and first dorsal nerves, and the other, by the
fifth, sixth, and seventh cervical nerves. Beneath the small

pectoral muscle, the inner cord passes beneath the artery to its

inner side, and where this same cord separates from the other, a
branch is given from each ; these unite to form a third nervous
cord, situated behind the artery, so that, beneath the pectoral

muscle, the artery has a nervous cord on the outer side, on the

inner, and behind it, and from these three terminal cords are

given all the branches below the clavicle ; thus, from the outer

cord, arise, one of the anterior thoracic (the posterior thoracic

being formed high in the neck from the fifth and sixth cervical

nerves), the external cutaneous, and outer head of the median
nerve ; from the inner, the second anterior thoracic nerve, the

internal cutaneous, ulnar, and inner head of the median, with,

occasionally, the nerve of Wrisberg ; and from the posterior cord,

the two subscapular nerves, sometimes the nerve of Wrisberg,
branches to the latissimus and teres muscles, with the large

terminal branches of the musculo-spiral and circumflex nerves.

The two primary cords are sometimes connected by a small

branch, and the formation of the third may take place as high as

the clavicle, instead of behind the axillary artery in its middle

part, so that three nervous cords appear close below the clavicle,

and on the outer side of the arteiy.

The anterior thoracic nerves are two in number, one lying in Anterior

front of the axillary artery, and coming from the outer cord, ^°^^'

the other, beneath the vessel, from the inner cord. The super- Nerves.

Jicial of the two, larger than the other, sends down a small Super-

filament beneath the pectoralis minor, and on the inner side of branch.

the artery, to join with the deep branch ; it then perforates, as

was seen, the costo-coracoid membrane above the acromial

thoracic branch, runs downwards and inwards over the axillary
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vein and artery, and divides into filaments which enter, with the

branches of the acromial thoracic artery, between the two pec-

toral muscles, and, about the centre of the pectoralis minor, are

directed horizontally inwards and outwards, and supply the

pectoralis major. One small branch from it runs parallel to the

clavicle, and is distributed to the anterior surface of the sternum,

and another supplies the clavicular portion of the great pec-
Dissec. toral muscle. Cut across the pectoralis minor muscle, near

the centre, to see the deep branch of the anterior thoracic

nerves, which forms a kind of plexus beneath it; remove
also the cellular membrane from these small nerves. The

Deep deep branch of the anterior thoracic nerves comes from the

inner cord, turns vipwards between the axillary artery and
vein, and joins with the filament sent to it from the superficial

branch ; from the point of union of the two results an inverted

arch or kind of plexus, and from the convexity of this many
filaments are distributed to the under surface of the pectoralis

minor. Some of the filaments perforate the pectoralis minor to

supply the major, and others pass above the border of the pec-

toralis minor to the pectoralis major muscle.

External The external cutaneous leaves the cord at the lower border of

ous*and ^^ pcctoralis minor muscle, and perforates the coraco-brachialis
Median, muscle which separates it from the axillary artery. The median

continues in contact with the artery to the lower border of the

teres muscle, and is joined by its internal root which crosses

the artery about the lower border of the pectoralis minor.

Nerve of The nerve of Wrisberg, or small internal cutaneous*, arises
^"^" either from the internal cord, in common with the ulnar nerve,

or from the upper part of the posterior cord. The nerve lies by
the side of the ulnar and internal cutaneous, crosses beneath
the axillary vein opposite the lower border of the subscapularis

muscle, and joins with the filament from the middle intercostal

cutaneous of the second intercostal nerve ; it then runs down-
wards, internal to the vein, and beneath the fascia of the arm,
and it will be followed in this part. The communicating branch
from the intercostal cutaneous may join higher up, or it may
be the larger filament of origin. The nerve may occasionally

perforate the vein.

Internal The internal cutaneous and ulnar spring from the inner cord,

ouslnd descend internal to the artery, continuing with it to its termi-
Ulnar.

* This'nerve, first noticed by Wrisberg as the " ciitaneus minor Internus vel

cubitalis," is described by Klint, " de Nervis Brachii," in the Scriptores Neuro-
logici (Ludwig. ), torn. iii. cap. v. It is here said to arise by a trunk common
to it and the ulnar, median, musculo-cutaneous, and internal cutaneous, but
no mention is made of its union with the middle cutaneous of the intercostal j

but Cruveilhier, who describes this nerve as the " accessoire du brachial cutane
interne," speaks of its junction with the branch from the intercostal. See
Anatomie Descriptive, tom. iv. p. 799,
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nation at the lower border of the teres, but the internal cutaneous

then passes to the cutaneous surface of the vessel, and lies

on it.

The subscapular nerves are two in number;— the superior, Subsca-

given off high up from the posterior cord, is a small nerve which N"erves.

descends, behind the arterj', to the upper part of the axillary

surface of the subscapulai'is muscle ; the inferior, larger'in size,

and arising lower from the cord, is distributed to the middle of

the subscapularis ; this last is irregular in its origin.

The 7ierve to the latissimus dorsi muscle arises a little above Nerve to

the border of the subscapularis, runs downwards and inwards tl'ssimus.

along the posterior boundary of the axilla, placed at first above

the subscapular artery, but crossing beneath it to reach the

border of the latissimus dorsi, internal to which it runs ; it then

enters the substance of the latissimus, and may be traced in it

to a considerable distance.

The nerve to the teres major is either a branch from the pre- Nerve to

ceding, or a separate one from the cord below it, it descends
%l^^^

over the border of the subscapularis, nearer the humerus than

the nerve to the latissimus, and is distributed to the teres.

The circumjlex nerve continues behind the artery, only to the The cir.

lower border of the subscapularis, since it passes to the back of
^J^JJ'''''^

the arm ; but the musculo-spiral accompanies the vessel to its muscu-

termination at the teres tendon. Ne^rves.

The nerve to the serratus magnus, or the posterior thoracic. Nerve to

or external respiratory of Bell, is seen, in the dissection of the
rafus^*^*

neck, to be formed by branches of the fifth and sixth cervical Muscle.

nerves, before they enter the plexus ; it then descends, behind
the brachial plexus and vessels, to the serratus magnus muscle on
the side of the chest, to which it is distributed by filaments that

may be traced to near its lower part. At the upper part of the

muscle filaments are sent backwards to supply it.

The suhclavius muscle is a thin roundish muscle, placed be- subcia-

neath the clavicle. It arises internally, from the cartilage of the Y*"^

first rib, by a round tendon which is continued along the inferior origin.

surface of the muscle, and this origin is anterior to the costo-

clavicular ligament; the fibres run upwards and outwards to be
inserted into the groove on the under surface of thet;lavicle, and inser-

they extend as far outwards as the coraco-clavicular ligament.

The anterior surface is covered by the costo-coracoid membrane, Reia-

and the posterior corresponds to the layer of cervical fascia
''°"**

which descends, from the neck, beneath the muscle. The upper
border is fixed to the clavicle, and the lower overhangs the
axillary vessels, and the brachial plexus of nerves.

The latissimus dorsi muscle is now seen in that part which, Hume-

by extending from the side of the chest or inferior angle of [fiifof'

the scapula to the humerus, forms the lower border of the poste- ^^^J^^
rior fold of the axilla. The fibres of the muscle are directed
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' /rwards and outwards, and cross each other in their course to
the tendon of insertion, so that the inferior fibres or those from
the ribs ascend to the upper border of the tendon, whilst the
most superior fibres or those from the spines of the dorsal ver-
tebrae descend to the lower border, and the intervening fibres

are inserted between these two, into the tendon, which is about
inser- three inches long, and is inserted, after dipping into the bicipital

groove, into the outer side of this depression, and sends off some
aponeurotic fibres to join with those from the pectoralis in the
groove. The insertion of this tendon ascends nearly to the at-

tachment of the subscapularis to the small tuberosity of the
humerus, and higher than the tendon of the pectoralis major.
A synovial bursa separates it from the tendon of the teres major,
close to which it lies, and to which it is united by aponeurotic
fibres. In consequence of the crossing of the fibres to reach
the borders of the tendon, they form a groove or hollow which
receives the lower border of the scapula, and the teres muscle,
and it is thus that the latissimus shuts out the teres from the
axillary space, and from contact with the axillary artery, except
at the insertion into the humerus, at which part the teres extends
below it. This portion of the latissimus assists to form the pos-

terior boundary of the axilla, and is in contact with the axillary

artery, and nerves of the brachial plexus.
Dissec- Saw through the clavicle rather extei'nal to its centre*, divide

the subclavius muscle, and the fascia descending beneath it is

seen ; cut across the brachial plexus, as well as the axillary

artery, below the clavicle, if this has not been done previously,

and throw them to the outer side ; separate the scapula from the

side of the chest, and the serratus muscle is seen lying between
the base of this bone and the thorax ; remove the cellular mem-
brane from it.

Serratus The serratus magnus is a large square muscle, attaching the

Muscle! upper extremity to the trunk, and it is situated on the side of

the thorax, from which it arises by nine or ten pointed digita-

tions attached to as many of the upper ribs. In consequence

of the fibres taking different directions, and forming muscular

portions of a different thickness, three separate divisions of the

muscle are described ; an upper, to the superior angle of the

scapula, a lower to the inferior angle, and a middle, between

Upper these two, to the base of the bone. The upper arises by one
portion, i^rge proccss attached to both the first and second ribs, and to

an aponeurotic arch between them, over the intercostal muscle ;

the fibres are directed upwards and backwards, to be inserted

into the rough portion of bone on the inner surface of the supe-

* If the posterior triangle of the neck has not been dissected, this bone

should be left entire, since to divide it -would destroy the relative anatonny of

the neck ; and when the serratus has been once or twice exposed after this

method, a better dissection of the back will be obtained if it is not divided.
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rior angle of the scapula. The middle portion arises from the Miaaie

oblique lines on the outer surface of the second, third, and fourth i'""^"""-

ribs by large and thin digitations, from which the fibres run ho-

rizontally backwards and outwards, forming a thin muscle, to be

inserted into the base of the scapula between the superior and
inferior angles. The loiver part of the muscle, the largest and Lower

strongest, arises by narrow processes from the outer surface and*"^"'"""

upper border of the fifth, sixth, seventh, eighth, and ninth ribs

;

these digitate with corresponding portions of the external oblique

of the abdomen ; the fleshy fibres ascend, and converge to the

inferior angle of the scapula, into the inner surface of which they

are inserted. This muscle is applied vipon the ribs and inter- Reia-

costal muscles, the part below the pectoral being subcutaneous,
*^°"^'

but the part above is beneath these muscles. In the ordinary

position of the arm, the subscapularis muscle and scapula are

applied against it, and the axillary artery and brachial plexus of
^

nerves lie on the upper origin from the ribs. Along the side of

the chest, the middle cutaneous nerves of the intercostal pass

from beneath its digitations.

Detach the digitations of the serratus from the ribs, to see Dissec-

the intercostal muscles between the points of emergence of the ''°"'

cutaneous nerves and the sternum : a fascia prolongs forwards

the external intercostal muscle to the sternum. When the ex-
ternal intercostal has been seen, cut it through, for the internal,

and for the intercostal nerve and artery.

The intercostal muscles, situated in the intervals between the inter-

ribs, consist of an external and internal layer whose fibres cross,
^'^g^'igg

those of the external being directed downwards and forwards,

and those of the internal downwards and backwards ; the outer
layer of muscular fibres does not extend farther forwards than
the osseous part of the ribs, and the inner, beginning at the
sternum, ceases behind at the angles.

The external intercostal muscle consists of fibres which pass Exter-

obliquely downwards and forwards, from the outer edge of the "^'"

lower border of the rib above, to that of the upper border of the '-"''^'"•

rib beneath, into which they are inserted ; the attachment to inser-

the ribs is tendinous and fleshy, and small tendons extend be-*'°"'

tween the ribs. Posteriorly, the fibres are continuous in direc-
tion with the levatores costarum, and they cease, in front, behind
the cartilages of the ribs, but a thin aponeurosis continues
forwards this layer to the sternum ; the internal intercostal is

seen anterior to this muscle. This portion of the muscle is ueia-
covered by the serratus and pectoral muscles. The muscles, in ''O"^.

the lower spaces, are continuous, in front, with the fibres of the
external oblique of the abdomen.
The internal intercostal has the same structure as the external, inter.'

and its fibres, which are inclined obliquely downwards and "*^-

backwards, cross those of the external like the legs of the letter

Y
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Attach- X; its attachments are to the inner border of the rib above and
ments. bgjow each intercostal space. It begins at the sternum, where

its fibres are seen in front of the external, and ceases, behind,

Reia- at the angles of the ribs. These muscles are covered by the

external layer, and where this is deficient in front, by the apo-

neurosis prolonged from it to the sternum; they are concealed by
the pectoral, rectus, and external oblique muscles, and the inter-

costal nerve and artery lie on each ; in the lower intercostal

spaces, corresponding to the false ribs, the fibres are continuous

with those of the internal oblique muscle of the abdomen. Cut
through one or more of these muscles, they are thinner than the
external, and lie on the pleura, and, near the sternum, on the

internal mammary artery, and triangularis sterni muscle. The
relations of these muscles behind, both externally and internally,

are seen in the dissection of the back, and the thorax.

Inter. Each intercostal nerve, the anterior branch of a dorsal spinal

nerve, accompanied by the intercostal vessels, runs forwards to

the middle line of the body, in the interval between the ribs, and
between the two layers of intercostal muscles; and, about the

centre of the intercostal space it gives offj, to the surface, the

middle intercostal cutaneous branch. The nerve then enters

between the fibres of the internal muscular layer, runs along

the lower border of the rib above, to near its cartilage ; it now
perforates the internal intercostal muscle, comes into contact

with the pleura, crosses the internal mammary vessels, and, in

some of the spaces, the triangularis sterni muscle, and near the

sternum perforates again the fibres of the muscle, and is dis-

tributed to the integuments. In its course it supplies the inter-

costal muscles, and, soon after the nerve has appeared on the

inner surfiice of the thorax, it gives off branches to the rib be-

neath, these are accompanied by the anterior branches of the in-

ternal mammary artery. The first intercostal nerve is very small

;

in the lower spaces, the nerves follow the curved direction of the

ribs, and the fifUi, sixth, and seventh become cutaneous beneath

the cartilages of the corresponding ribs, where they change their

direction to ascend to the sternum. The sixth and seventh pass

on the inner surface of the cartilaginous process which unites

the sixth to the seventh, and the seventh to the eighth rib.

Inter- The anterior part of the intercostal artery is now also dissected

;

Arte%. these arteries are branches of the thoracic aorta, they lie, as

the nerves, between the intercostal muscles in each space, nearer

the rib above than that below, and, anterior to the centre of the

space, each divides into two branches; the upper one continues
"• the direction of the artery below the rib, and the lower descends

to the upper border of the other rib ; they anastomose with

branches sent, externally, from the internal mammary artery.

The intercostal muscles receive their branches from the artery,

and it is accompanied by the intercostal vein.
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Expose the internal mamnoary artery by cutting through the Dissec-

cartilages of the true ribs, except the first and last, near the
'^°""

sternum, and to see it remove a sufficient portion of each ; the

cartilage of the seventh rib should be left attached to the

sternum, to support the diaphragm. The triangularis sterni

muscle is dissected at the same time, but it is only partially

seen ; for, to obtain a good view of it, the whole of the front

of the thorax, including the sternum and ribs attached to it,

should be removed in a single piece, and the muscle dissected

from the inner side.

The internal mammary artery, a branch from the subclavian, internal

enters the thorax behind the cartilage of the first rib, and extends mar™'

along the side of the sternum, beneath the cartilages of the ribs,
-^"^''y-

and half an inch external to the articulation of these with the

sternum, as far as to the interval between the sixth and seventh, in

which spot it divides into an internal or abdominal, and an external

or musculo-phrenic branch. In this part of its course, it is covered

by the cartilages of the ribs, and by the internal intercostal

muscles, and is crossed by the branches of the intercostal

nerves; it lies on the pleura, and below this, on the triangularis

sterni muscle which separates it from the pleura. The artery

is placed external to the mediastinal space, and is accompanied
b}'^ two veins, and by a chain of lymphatic glands. On the left

side it is destro3'ed by injecting the body.

This arteiy gives many branches to the anterior mediasti- Branch-

num ; these are called mediastinal, and are distributed to the
^'^^

remains of the thymus gland, to the cellular membrane, and to tiifaif^"

the triangularis sterni muscle and pericardium.

The anterior intercostal arteries supply the front of the inter- Anterior

costal spaces ; they are two for each space, and arise either \l\f^^°^'

separately, or by a common trunk which soon divides into two
;

these run outwards betv\'een the pleura and internal intercostal

muscle, one being placed on the border of each rib, and they
terminate by anastomosing with the intercostals from the aorta.

The perforating arteries arise from the front of the mammary, Perfo-

and are one or two for each space; they perforate the intercostal
'^''"^•

muscle, then the pectoralis, supplying it with branches, and are

lost in the integuments, as was seen in the dissection of the

cutaneous nerves : the lower of these branches in the female
are larger than the others, and supply the mammary gland.

Another branch perforates the intercostal muscle, and ramifies

on the cartilages of the ribs.

The abdominal branch passes beneath the cartilage of the Abdomi-

seventh rib, enters the sheath of the rectus, and will be seen
"^'*

with this muscle ; it sends a branch to the front of the xiphoid
cartilage, to anastomose with one from the opposite side. The
musculo-phrenic runs outwards, beneath the cartilages of thcMuscuio-

seventh and eighth ribs, to enter the wall of the abdomen, P'^^'^nic.

y 2
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b}' perforating the diaphragm opposite the cartilage of the eighth
or the ninth rib: these branches will be seen in the dissection

of the abdomen. The musculo-phrenic supplies the anterior

intercostal arteries to some of the lower spaces.
M.im- Two veiyi^ accompany the internal mammary artery, and open,

Veins, by One trunk, into the brachio-cephalic vein on the left side^

and into the vena cava, on the right.

Triangu- The triangularis sterni muscle, not well seen unless the anterior

sterni parts of the ribs and the sternum are removed together, is a thin
Muscle, radiating muscle, fibrous, internally and externall}', at its attach-

Origin. ments. It arises, internally, from the side of the xiphoid car-

tilage and sternum ; the fibres pass outwards and upwards, the
inser- upper ones being most oblique, to be insei-ted by tendinous pro-

cesses into the cartilages of all the true ribs except the first, and,

in the intervals between the ribs, to the aponeurosis on the inner

Reia- surface of the internal intercostal muscle. The muscle lies on the
tioQ=.

pleura, and, on the left side, in the space of the anterior iiiedi-

astinum ; it is covered by the cartilages of the ribs and intercostal

muscles, by the internal mammary artery and veins, and the inter-

costal nerves. The lower fibres are continuous with those of

the transversalis abdominis muscle.
Dissec- The dissection of the interior of the thorax follows the ex-

amination of its walls, and the anatomy of the remainder of the

arm will be resumed when the dissections of the thorax and back

are completed.

t;on

DISSECTION OF THE THORAX.

Dissec- To open the cavity of the thorax, saw through the sternum

opposite the interval between the two first ribs, and, again, be-

tween the attachments of the cartilages of the fifth and sixth

ribs to this bone. The cartilages of the ribs that are connected

to the sternum have been divided, on the right side, in the dis-

section of the internal maramar}', and partially so, on the left, in

the injection of the subject; but if any remain, cut through

them, except through those of the first and seventh ribs ; the

latter is to be left entire for the support of the diaphragm, which

belongs to the dissectors of the abdomen. Raise the sternum

from below upwards, and the space, situated in the anterior por-

tion of the mediastinum, will be seen behind it. Detach the

pleura or lining membrane of the thorax from the ribs, and take

away the greater part of the true ribs, except the first and last,

by sawing through them as far back as can be conveniently

done. It may be necessary, in some subjects, to divide the

seventh rib, and to remove a part of it, but this should be done
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external to its cartilage. Divide the pleura, on each side, in its

whole extent, and the cavity of the thorax is exposed.

The thorax, a partly osseous and cartilaginous, and partly sounda-

muscular case, contains the lungs,— the organs of respiration,
[f^'^g^^.^jj^^

"vvith the air tube and vessels which supply them; the heart, rax.

the chief agent in the circulation, together with the great vessels

connected to it ; the nerves and vessels for the supply of its

contents ; and the cesophagus, pneurao-gastric nerves, the tho-

racic duct, and phrenic nerves and vessels, that pass through it

from the neck to the abdomen. Its form is that of a hollow

cone, it is placed above the abdomeUj and between the upper
extremities, to which it gives attachments ; and the interior_,

which is now larger than the space occupied by the contained

organs, is filled during life by the expanding lungs. The apex
of the cone, situated, above, at the root of the neck, is wider in

the transverse than in the antero-posterior direction, is oblique

from above downwards, and from behind forwards ; and it is

bounded, in front, by the sternum and clavicles, behind, by the

first dorsal vertebra, and on each side by the first rib. Through
it pass, in the middJe line, the trachea and oesophagus, with the

sterno-hyoid and thyroid muscles in front, and the muscles, on
the spine, behind them ; and on each side of these are the large

vessels that pass from the arch of the aorta to supply either the

head and neck, or the upper extremities ; the large veins that

correspond to these ; the nerves passing from the region of the

neck to the thorax ; with the thoracic duct, and upper part of

each bag of the pleura, and the lungs : all of these will be more
special!}' examined afterwards. The base, also wider in the trans-

verse direction, is sloped off very obliquely, but in the opposite

direction to the apex, or from above downwards, but from before

backwards; and it is bounded, in front, by the extremity of the

sternum and the xiphoid cartilage, behind, by the last dorsal and
first lumbar vertebrge, and, on each side, by the irregular line of

the ribs below the seventh. A muscular and moveable partition

— the diaphragm— by its position across the base, separates the

cavity of the thorax from that of the abdomen ; and through
this partition the aorta, for the supply of the lower extremities,

passes, as well as the oesophagus with its accompanying nerves,

and the thoracic duct. The anterior boundary, of about half the

extent of the posterior, consists of the sternum and the carti-

lages of the ribs connected to it ; and the posterior is formed
by the spinal column, and, on each side, by the ribs and intercostal

muscles. From the examination now made of the thorax, it will

be seen that this is a hollow cone, with the lower third of the
anterior part removed, and that, from the moveable state of its

lateral boundaries, its interior must vary much in the conditions

of inspiration and expiration ; but the greatest changes in the

capacity of the space are occasioned by the position of the

Y 3
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diaphragm, since its limits in forced respiration can scarcely be
fixed; and it maybe further diminished by the protrusion of
this partition into the thorax, by the enlargement of any of the

organs in the abdomen. In the natural state, the convexity of

the diaphragm is greater on the right than on the left side, and
the right half of the thorax is consequently shorter than the left;

its height of ascent on the right side is to the interval between
the fourth and the fifth rib, and on the left, to that between the
fifth and sixth.

The The pleurcR are two serous membranes or sacs which line the

wall of the thorax, and are reflected around and over the organs
contained in its cavity,— one sac being placed on each side of

the spinal column. Each pleura is a conical-shaped bag, in the

interior of which fluid collects ; and the cavity of one pleura is

distinct from that of the opposite, though the membranes ap-

proach each other in front of the heart, as well as behind it,

and form a mediastinum or partition between the two sides of
the chest. The apex of each is above the first rib, between the

scaleni muscles, and the right is higher than the left ; the base

is in contact with the diaphragm. The bag of the right side is

shorter and wider than that of the left, which is narrowed by the

inclination of the heart to that side ; and each is reflected over

the projecting lung, which is external to it. The outer surface

is rough, and connected by cellular membrane to the thorax and
lung, but the inner is smooth and secretes the serum ; that por-

tion of the membrane in contact with the ribs is called pleura
costalis, whilst that covering the lung is thin and transparent,

and is named pleura pulmonalis. The continuity of the mem-
brane, on each side, over the lung and along the wall of the

cavity, may be proved by tracing it from a given point to the

same point again. Thus, if the right pleura be followed, it will

be found to pass, from the posterior part of the sternum, ver-

tically downwards and backwards to the side of the pericardium,

forming one layer of the portion of the mediastinum or partition

in front of the heart ; it is then continued along the side of the
pericardium to the anterior part of the root of the lung, is re-

flected over this organ so as to connect together its different

lobules, and arrives at the under or posterior surface of the

root ; it is then directed backwards to the bodies of the vertebrae,

forming one of the layers of the portion of the partition or me-
diastinum behind the heart, and is finally reflected upwards and
forwards along the inner surface of the ribs, and so reaches the

sternum or point of departure. Above the lung the lining mem-
brane passes backwards by the side of the great vessels in the

middle line, reaches the vertebrae, and is then reflected upwards
along the ribs; below the root of the lung it forms a fold, called

Liga- the ligamentum latum pulmonis., which is connected externally to

lafum™ the lung, and internally to the portion of the membrane in the
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mediastinum. The position of the heart, contained in its peri- Puimo-

cardium, along the middle line of the chest, and the great vessels "'^"

that are connected to it, prevent the contact of the pleurae of

opposite sides along the centre of the thorax ; but in front of

this organ they approach each other, forming the anterior part

of a partition or the anterior mediastinum, and, as they pass

from the lungs and pericardium to the spine, they form the

remaining portion of the partition behind the heart, or the pos-

terior mediastinum. The anterior mediastinum extends from the ^nte
back of the sternum to the pericardium ; it is formed by a layer Jj''"^ Me

from the pleura of each side, as this is reflected from the num.

sternum to the pericardium, and it encloses, between its layers,

a space which is wider above and below than in the centre, and
is also inclined, below, a little to the left side. The boundaries
of this space are, in front, the sternum; behind, the pericardium;
and on each side, the pleura; the upper part contains the origins

of the sterno-hyoid and thyroid muscles, with the remains of the

thymus gland and the vessels supplying it ; and the lower is

filled with cellular structure, and the triangularis sterni muscle
of the left side is found in it. The posterior mediastinum, situ- Poste.

ated between the spine and the roots of the lungs, is formed,
^lastu^'

like the anterior, by a layer from each pleura, but they are sepa- n"™'

rated farther from each other, and enclose a larger space, and
more important parts. Draw forwards the right lung, and re-

move, on this side, the layer of pleura that is continued back-
wards from its root to the spine, in order that the space may
be seen. On each side it is bounded by the pleura, in front

by the pericardium, and behind by the spine ; and it contains

the thoracic portion of the descending aorta, which lies to the

left side, and on the spine ; the vena azygos, to the right, also on
the spine ; and between these, but close against the side of the

aorta, is the thoracic duct. The oesophagus, situated in this

space, lies, above, behind the trachea, it then escapes from be-

neath the left division of this tube and the arch of the aorta, and
lies to the right side of this vessel ; but as it descends to the

diaphragm it gradually inclines in front of the aorta, and when it

is about to perforate the diaphragm, opposite the tenth dorsal

vertebra, is situated on the left of it ; the pneumo-gastric nerve
of each side accompanies this tube, the left being in front,

and the right behind it. The trachea is contained in the upper
part of the space, and lies in front of the oesophagus, but behind
the aortic arch, and about the third dorsal vertebra, it divides

into two branches that leave the space to enter the lungs. In
the lower part of the space will be found the splanchnic nerves
which are branches of the sympathetic, some lymphatic glands,

and cellular membrane.
Remove the portion of the mediastinum in front of the heart, cissec-

divide the internal mammary artery, if it has not been done ;
*'°"-
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take away the remains of the thymus gland, and the cellular

membrane between the layers of the anterior mediastinum, as

well as from the surface of the pericardium, but leave untouched,
for the present, the arch of the aorta, and the small nerves that

cross it. The root of the lung is to have the cellular membrane
scraped away from it, with the handle of the knife, and care

must be taken of the phrenic nerve and artery in front, and of

the pneumo-gastric behind it.

Form The hmgs, the organs of respiration, two in number, are con-

fatfons^'
tained in the cavity of the thorax, one on each side of the spine,

of the and outside the cavity of the bag of the pleura which is reflected
""ss. Qygj. Jt . [luring inspiration, in the healthy state of these organs,

the chest is completely filled by them, so that the space, now
seen, between the pleura parietalis and pleura pulmonalis is de-

stroyed, and the two surfaces of the membrane are brought into

contact. Each lung is of a conical form; but the right is wider

and shorter than the left, consequent upon the position of the

liver below, and the direction of the heart to the left side ; it is

divided into three lobes, the left having but two. Its base,

which is directed downwards, is concave, and receives the con-

vexity of the diaphragm, but it is most concave on the right side,

from the presence of the liver ; it is sloped off obliquely down-
wards and backwards, so that it projects much lower by its pos-

terior, than by its anterior border. The apex projects above the

level of the first rib, usually higher on the right than on the left

side, and is beneath the anterior scalenus muscle and subclavian

artery. The posterior border, thick, round, and vertical, is re-

ceived into the hollow of the ribs near the vertebrae, is longer

than the anterior, because of the obliquity of the base, and pro-

jects below, between the ribs and the diaphragm. The anterior

border, thin, irregular, and oblique from above downwards, ex-

tends forwards over the pericardium, particularly on the left side,

on which it is excavated for the heart ; in the right lung are two

fissures in this bordei', marking the division into three lobes, but,

in the left, there is but one between its two lobes. The outer

surface, convex, is received into the hollow of the ribs, and pre-

sents, in its centre, the fissure that separates the lung into lobes.

The inner surface looks to the mediastinum, and is hollowed out,

in front, for the convexity of the heart, but more on the left than

on the right side ; and to the posterior part of this surface is con-

Divi- nected the root of the lung. Each lung is divided into lobes by
sions.

j-j-jg fissure of the lung, which commences near the apex, and de-

scends obliquely forwards to end, in the anterior border, near the

base; this fissure divides the lung, on both sides, into an upper,

small lobe, and a lower, large one ; but, on the right side, a se-

cond small fissure is directed downwards and backwards from

the anterior margin, to end in the great fissure ; it cuts off a small

triangular piece from the upper lobe, and gives three lobes to



DISSECTION OF THE THORAX. 329

the right lung. The root of the lung consists of the air tube, Root of

and the different vessels and nerves that pass to or from the Lung.
lung, collected together and covered by the pleura ; it is situated

on the inner surface of this organ, about midway between the

base and apex, and one third of the breadth of this surface from
the posterior border. In front of the root, on the right side, is

the superior or descending cava, and the phrenic nerve, part of

the right auricle of the heart, and the anterior pulmonic plexus;

behind, is the posterior pulmonic plexus ; above, is the azygos
vein which arches round it from behind to open into the superior

cava; and below, is the ligamentum latum or fold of the pleura.

On the left side, the phrenic nerve and anterior pulmonary
plexus are in front ; the posterior pulmonary plexus and de-

scending aorta behind ; the arch of the aorta above, and the fold

of the pleura below, as on the right side. In the root are the ves-

sels for the function, and for the nutrition of the lung, and if the

pleura be carefully removed from it, without destroying the

small anterior plexus, or the posterior one, it is found to be com-
posed of a division of the air tube or the bronchus which becomes
cellular in its ramifications in the lungs, and supplies these organs

with air; of a branch of the pulmonary artery, to carry the im-

pure blood to the lung, to be renewed ; and ofpulmonary veins to

convey the blood to the heart, when it is purified : these vessels

are for the function of the organ ; and, connected with the nutri-

tion, are the bronchial arteries and veins, the pulmonic plexuses

of nerves and lymphatics. The following is the relative position Reia.

of these parts in the root:— the bronchus, with its accompany-
tj''"^°J

ing nerves and bronchial vessels, is the most posterior on bothseisof

sides, the pulmonary veins the most anterior or superficial on' '^ °° *

both sides, and the pulmonary artery is situated between the

other two ; but the position of these from above downwards is

different, and their relations to each other, in this direction, are,

on the right side, bronchus, artery^ and vein, though, on the left

side, the artery and bronchus have changed places, and the rela-

tion is, consequently, artery, bronchus, and vein: this change in

the relative position of the two sides, depends upon the left bron-

chus having to descend below the level of the left pulmonary
artery, in order to pass through the arch of the aorta. The co- Colour.

lour of the lung varies with the age of the individual ; it is grey
with some few black spots in the adult, much studded with black
spots or lines in old age, and in the foetus it is of a reddish

brown ; but the colour may be much altered, particularly at the

posterior part, in consequence of the accumulation of blood from
the position of the body on the back. To the touch, the lung is Consist-

soft, light, and yielding, and when in a healthy state and contains
'^"'^^'

air, it crepitates under pressure, since the air is forced through
the delicate cells that contain it. The specific gravity of these specific

organs is less than that of any other part of the body, and when •^'^^'^y-
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tion

a portion is placed in water it floats on the surface, by reason of
the air confined in the cells ; but the lung of a foetus that has
not respired, and that of an adult, rendered impervious to

air by disease, readily sink in this fluid. The structure of the
lung will be examined subsequently to its removal.

Dissec- Remove with care the cellular membrane from the arch of the

aorta, and from the large vessels connected to the heart, and
seek some very small nerves— the cardiac— which are contained
in it, and enter the chest through the upper aperture. On the
arch of the aorta are two large nerves,— the phrenic and
pneumo-gastric ofthe left side ; the former, the more superficial

of the two, descends in front of the root of the lung, and the

pneumo-gastric behind it. Between these, and superficial to

the arch, is the left superior cardiac nerve that descends to

the superficial cardiac ganglion placed in the concavity of the

arch, and it should be followed through the fibres of the peri-

cardium to this plexus. Two other small nerves — the cardiac

of the pneumo-gastric— enter the upper part of the chest, and
each lies internal to the brachio-cephalic vein of the same side,

but posterior to it ; the right descends along the brachio-cephalic

artery, and ascending part of the arch of the aorta, to the heart

;

and the left crosses the arch, internal to the superior cardiac

of the left side, to join the superficial cardiac plexus, and supply
the heart. Along the right side of the brachio-cephalic artery-

is the superficial cardiac nerve of the right side, which turns

behind this vessel to join the deep cardiac plexus, and sends some
filaments forwards, on the arch, to join with the right cardiac

branch of the pneumo-gastric. The nerves to the heart, from
the plexus, are followed with difficulty through the fibrous peri-

cardium, because of their softness : the plexuses on the surface of

the heart, with the coronary vessels, will be dissected when the

pericardium is opened.*
Cardiac The cardiac nerves of the pneumo-gastric, one on each side,
Nerves

Pneumo
gastric.

ofthe arise from the trunks of the nerves in the lower part of the

neck, and enter the thorax through its upper aperture, lying in-

ternal to the bracliio-cephalic vein ofthe same side. The nerve
Right of the riqht side enters the chest in the angle of union of the
Nerve . . . •

subclavian and carotid arteries, but superficial to the subclavian,

and descends along the brachio-cephalic artery, but beneath the

left brachio-cephalic vein, to the ascending part of the arch

of the aorta ; the nerve then divides into many small fila-

ments that are continued to the heart in close contact with

the coats of the aorta, and some of these join the superficial

cardiac ganglion, as well as the superficial cardiac nerve, of the

right side, from the sympathetic. It sends back a branch round

* If the subject should be very fat, it is almost impossible to dissect the

small cardiac nerves.
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the brachio-cephalic artery, to enter the deep cardiac plexus

beneath the arch. The filaments of distribution of this nerve,

though minute, are very numerous, and cover the ascending
part of the aorta with their ramifications : they are destroyed

more or less by injecting the subject. The nerve of the left side heft]

enters the thorax by its upper aperture, and appears beneath ^^"'^•

the left brachio-cephalic vein near its commencement, it then
descends in front of the left carotid artery, crosses the arch,

nearer the middle line than the superficial cardiac nerve of this

side, and in its concavity joins, chiefly, the superficial cardiac

ganglion around the ductus arteriosus.

The cardiac nerves of the sympathetic are derived from the cardiac

ganglia of the part of the nerve in the neck, and are three on ofThe^

each side, — a superior or superficial, a middle, and an inferior i^y^.pa-

they are larger than those from the pneumo-gastric, enter the

thorax through its upper aperture, and unite in either the

superficial or the deep cardiac plexus, from which branches pro-

ceed to supply the heart. It is only the superficial nerve of each
side that is now seen, and the left joins, more especiallj^, the

superficial cardiac plexus; but the remaining, which join the deep
plexus, will be dissected, with this, behind the arch of the aorta.

The superficicd cardiac nerve, of the right side, enters the Right

thorax in front of the subclavian artery, descends along the ficiaT'

brachio-cephalic artery, and, at the arch of the aorta, divides into Cardiac,

branches; some of these turn in front of the arch, supply filaments

to it, and some join with the cardiac nerve of the pneumo-gastric,

whilst others may be followed to the heart; but the trunk of the

nerve turns beneath the arch, and ends in the deep cardiac plexus.

The superficial cardiac nerve, of the left side, lies between Left Su-

the left carotid and subclavian arteries as it enters the chest, is
ca'rdiLc'

internal to the pneumo-gastric, and behind the brachio-cephalic Nerve,

vein ; it then passes downwards between these two vessels, and,

near the arch, gives backwards a deep branch to join either the

middle or inferior cardiac of this side. The nerve then crosses the

arch between the position of the phrenic and pneumo-gastric,

perforates the pericardium, and ends in the superficial cardiac

ganglion in the concavity of the arch, joining with the cardiac

branch of the left pneumo-gastric.

The cardiac plexus in the thorax, like the solar plexus in the cardiac

ilbdomen, is the centre of union of the branches of the sympa- I'lexuses

thetic nerve, from which filaments are distributed to supply the

viscera of the cavity ; this centre, like the analogous plexus in

the abdomen, is joined by nerves from a portion of the sympa-
thetic system external to the cavity, and it is also placed in

front of the spinal column,— the trunk or gangllated portion

of this nerve lying by the sides of the vertebrae. The cardiac

nerves unite together superficial to the great vessels, and be-

neath them : the union in front of the pulmonary artery is the
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superficial cardiac ganglion or plexus, and that beneath, the deep
plexus.

Super- The superficial cardiac ganglion or plexus is situated in the

Gkn- concavity of the arch of the aorta, between it and the ductus

Piexu"/
arteriosus, or continuation, in the foetus, of the pulmonary artery

to the arch of the aorta. It presents a ganglion in this spot,

is joined by the superficial cardiac nerve of the left side,

and occasionally by some filaments from the superior nerve of

the right ; by the cardiac nerve of the left pneumo-gastric, and
by a large nerve that comes forwards to it, from the deep plexus,

round the ductus arteriosus. The branches of this plexus
descend on the pulmonary artery and aorta to the heart, and
join the coronary plexus of nerves that accompanies the right

coronary artery ; they unite, in their descent, with branches

that come forwards, from the deep plexus, around the trunk and
left branch of the pulmonary artery to form the coronary plexus.

Some filaments spread laterally to the root of the left lung, and
enter the anterior pulmonary plexus. These nerves are much
destroyed in the injection of the body.

Pericar- The pericardium is a fibro-serous membrane which contains

the heart, it is situated in the middle line or the thorax between
the pleurae, but it is directed more to the left, than to the right

Form side. It is conical in form, the base below, on the aponeurotic

lations.' portion of the diaphragm, and the apex, above and to the right

side, is continued on the large vessels that leave the heart, or

join it. On each side, the pericardium is covered by the pleura,

is in contact with the lung, and is crossed by the phrenic nerve

and its artery ; but on the left side the lung projects more over

it than on the right, and the nerve is bent, from a straight

direction, around the projecting bag. The anterior part corre-

sponds to the space in the anterior mediastinum, to the thymus
gland, and to the sternum ; and, on the left of the middle line, to

the cartilages of the fourth, fifth, sixth, and seventh ribs. Its

posterior surface forms the anterior boundary of the space be-

tween the layers of the posterior mediastinum, and is in con-

Fibrous tact with the parts contained within it. The outer or fibrous
^^^^'^-

layer of the pericardium is very thin, consists of fibres that

cross in different directions, and is closely united to the central

tendinous structure of the diaphragm ; the fibres are prolonged

on the vessels that enter it above, and these are strongest

on the aorta. The different vessels that pass to the heart per-

forate this layer of the membrane, but not the serous lining

which is reflected around them ; so that there is one aperture for

the aorta; two for the branches of the pulmonary artery, and, in

the foetus, one for the ductus arteriosus ; four for the pulmo-
nary veins, one for the superior, and one for the inferior cava

:

this last vessel does not receive a sheath from the fibres, as

the others, since it perforates the tendinous structure of the



DISSECTION OF THE THORAX. 333

diaphragm, and opens directly into the auricle. Lay open the

pericardium for the serous lining which gives the smooth shining

appearance to the inner surface of the fibrous layer, and to the

surface of the heart over which it is reflected. The serous Serous

layer resembles the arachnoid membrane in the skull, and is so
^^"'

closely united to the fibrous, that its existence as a separate

membrane is perceptible, only at its reflection from the aorta

and pulmonary artery to the heart. If this layer be traced, it

will be found to have a visceral portion reflected over the heart

and a parietal, on the fibrous coat of the pericardium : thus, after

lining the inner surface of the fibrous layer, it is reflected

downwards on the great vessels of the base of the heart, viz. on
the aorta, pulmonary artery, and superior or descending cava,

but it envelopes in one sheath or fold the aorta and pulmonary
artery, so that their contiguous surfaces are uncovered by serous

membrane. On each side, the membrane is also reflected to the

heart by the pulmonary veins ; it then passes on the front of the

heart to the apex, turns over it, covers the posterior part, ex-

tending upwards in a cul-de-sac between the entrance of the pul-

monary veins into the left auricle, and it is finally reflected to

the fibrous layer, and is continuous with the rest of the mem-
brane. The inner surface of the pericardium is lubricated by a

thin serous fluid which, in disease, collects in considerable quan-
tity. The vessels to the pericardium are from the internal vessels.;

mammary, bronchial, and oesophageal arteries,] and from the

phrenic branches of the aorta.

The heart, the chief agent in the propulsion of the blood, is a Heart,

hollow muscular organ divided into four compartments by septa.

It is situated between the pleurae, is enveloped in the pericar- situa-

dium, and is maintained in its position by the pericardium which *^°"-

incases it, and by the great vessels which are connected to it

;

but its position may be slightly altered by the state of the body,
since the heart is lower in the erect, than in the recumbent
posture, or it may be protruded more from its natural relations

by the enlargement of any surrounding part. The form of the Form.

heart is conical, the base being directed upwards and to the

right side, and the apex downwards and to the left ; and its

size is, normally, about as large as the closed hand of the in-

dividual, provided this be not disproportioned. The anterior surfaces.

surface, formed by the ventricles, is somewhat convex, and
is divided by a longitudinal depression, near the left side, into

two unequal portions:— that to the right, larger than the other,

corresponds to the right ventricle, and the part to the left

of it, is formed by the left ventricle ; the groove is situated

over the partition between these or the septum ventricu-

lorum, and lodges a branch of the left coronary artery, with its

vein and nerves. The right ventricle occupies neai'ly the whole
anterior surface, is prolonged upwards to the left side, and ends
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in a funnel-shaped portion,— the infundibulum, from which the
pulmonary artery springs. The posterior surface is flat, and on
it are seen not only the venti'icles, but also the auricles above
them, and a vertical depression, corresponding to the septum,
extends from the base to the apex, and divides it into a right
and a left portion ; this line of separation is not usually in the
centre between the ventricles, but is situated nearer the right

than the left side, so that the left ventricle forms the greater
portion of this surface. Between the auricles and the ven-
ti'icles is a horizontal groove, placed transversely across this

surface, and it contains the coronary vessels, which send
downwards some branches towards the apex, in the groove
between the ventricles. The right border is thin, and is formed
by the right ventricle ; the left is thick, convex, and consists

of the fibres of the left ventricle. Into the apex the tip of

the left ventricle alone enters, and it touches the thorax in the

interval between the fifth and sixth ribs. To the base of the

heart or of the ventricles are connected the large pulmonary
artery and aorta.

Divi. The heart consists of two portions— the auricles— situated
sions. ., ,

,
..t^,. If •!

at Its base, and seen by raismg this organ, and at two ventricles

which form the greater part of its bulk, and extend to the apex.

Each auricle receives blood from the veins that open into it, and
transmits the same into the ventricle of that side ; and this is

then passed, from the right ventricle to the lungs, by means of

the pulmonary artery, and from the left, to the general system,

through the aorta. A septum or partition divides the right

from the left auricle, as well as the right from the left ventricle,

so that there are two single hearts, one on each side, consisting

of an auricle and ventricle, and having its own veins, by which
the blood is brought to it, and its artery, by which this is carried

away ; the right side of the heart receives impure or dark blood

from the system, and distributes it to the lungs through the

pulmonary artery,- but the left is supplied by pure or red blood

from the lungs, and sends it over the system by the aorta. The
Auri- auricles, so named from the resemblance that the auriculte, or

processes that project forwards from them, have to dogs' ears,

are placed at the base of the heart, almost altogether behind

the right ventricle and the two large arteries that arise from
the heart, so that only the auriculas are at first seen on the

sides of the vessels. They are two in number, a right and left,

have walls much thinner than those of the ventricles, and are

separated from the ventricles, below, by a horizontal groove,

which is interrupted, in front, by the projection upwards of the

right ventricle and pulmonary artery ; behind, they are separated

from each other by a vertical groove, but, before, the aorta and
pulmonary artery lie in the interval between them. The right

auricle, the larger of the two, is placed nearer the front of the

cles,
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heart than the left ; it lies on the right pulmonary veins, and
receives, above, the superior cava, below, the inferior cava, and
behind, the coronary vein ; its auricula projects forwards to the

right of the pulmonary artery. The left auricle, lying deeper

than the right, in the concavity of the arch of the aorta, receives

four pulmonary veins, two from the left side at its extreme left,

and two from the right, at its other side ; the aricula of this

cavity, smaller than the right, appears on the left side of the

aorta. The ventricles constitute the greater part of the heart, ^entri-

forming entirely the anterior surface, the borders, and the

greater part of the posterior surface ; they are much stronger,

thicker, and more muscular than the auricles, below which they

are placed ; and there is a right and a left cavity, as in the auri-

cles, separated from each other by a partition, whose position is

indicated by the grooves in front and behind ; and the sulcus, on
the surface, between them and the auricles, marks the separation

between each auricle and ventricle.

Before the heart is opened for the dissection of its cavities, Dissec-

trace the coronaiy vessels, and the coronary plexuses of nerves,
'^'°"'

in the grooves on the surface of this organ, and in the cellular

membrane that surrounds them when the serous covering is re-

moved : the nerves are very small and not easy to follow, and
if the arteries are injected they will be more readily dissected.

The coronary arteries, the first branches of the aorta, are two
^^

Coro-
ary

in number, and arise from this vessel close above the semilunar Arteries.

valves ; they are called, from their position, right and left coronary.

The right coronary artery, larger than the left, comes forwards, i^igiit-

from the aorta, between the right auricle and the pulmonary
artery, it then descends obliquely to the right side, in the hori-

zontal groove between the right auricle and ventricle, turns to

the back of the heart, and, opposite the vertical sulcus on its

posterior surface, divides into two branches:— one continues
the direction of the artery in the circular groove between the
left auricle and ventricle, to join an anastomosing branch from
the left coronary ; the other runs vertically to the apex of the
heart, in the sulcus separating the ventricles, to anastomose
also with other branches of the left coronary arter3% As the
artery lies in the groove between the cavities of the right side

it gives, upwards, branches to supply the auricle, downwards,
others to the ventricle, and one of these, very large, runs on
the anterior surface of the ventricle, towards its right border.
The left coronary artery is directed downvv^ards, and to the left Left.

side, behind the pulmonary artery, and appears between this

vessel and the left auricle ; it continues its direction to the left,

and divides, opposite the sulcus on the front of the heart between
the ventricles, into two branches, like the right artery ; the
descending branch runs, in the groove on the anterior surface

between the ventricles, to the apex, to anastomose with the
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descending branch of the right ; and the circular branch or the

continuation of the artery winds to the back of the heart, in the

sulcus between the divisions of the left side, and anastomoses
with the similar branch from the right coronary. This artery

sends down muscular branches to supply the left ventricle, and
gives others to the left auricle.

Coro- There is but one coronary vein to the two arteries ; its radicles
"^•y commence at the terminations of the branches of the arteries,

and unite together, forming a large tube, which lies in the sulcus

separating the auricles from the ventricles, and opens into the

back of the right auricle, to the left of the aperture of the in-

ferior cava.

Coro- The coronary plexuses of nerves are two, an anterior and a

Plexuses, posterior. The anterior is formed by descending branches from
Ante- the supei'ficial cardiac ganglion, which join the nerves that come

forwards, from the deep plexus, between the pulmonary artery

and the aorta. The plexus of nerves at first accompanies the

right coronary artery, giving filaments to the right auricle, but
the filaments afterwards leave it to be distributed to the sub-

stance of the ventricle. The posterior plexus, derived altogether

from the deep cardiac plexus, is found with the left coronary
artery ; it sends branches with it along the groove in front of the

heart, and some round to the back, with the other branch of

the artery ; these are supplied to the left ventricle and auricle.

The examination of the cavities of the heart may be made in

the course which the blood follows in traversing them, viz. right

auricle, right ventricle, left auricle, and left ventricle.* Open
the right auricle by a vertical incision from the entrance of the

superior cava to near the inferior, and about half an inch from
its free margin ; carry another into the auricula, remove the

coagvdated blood, and raise up the flaps during the examination

of the cavity.

The cavity of the right auricle, which serves for the reception

of the blood fromthe system, is of a somewhat conical shape,

compressed before and behind, the base of the cone being up-

wards and to the right side, forming a projection between the

two cavae, and the apex downwards and to the left, at its junction

with the right ventricle. The anterior part or wall is thin, and
is occupied by the auricula, and the posterior forms the septum
auricularum, for this cavity lies rather in front of the left

auricle; its interior presents many apertures, but the surface is

not very irregular. In the base of the cone are the openings

of the two venee cavae which return the blood to the auricle,

and in the apex is the aperture from the right auricle into the

* This is to be done whilst the heart Is in its position in the thorax ; for

the removal of it destroys the anatomy of the auricles, and the nerves and
vessels to be afterwards dissected.
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right ventricle, and through it the blood passes from the cavity;

between the inferior cava and the opening into tlie ventricle, '^pe>'-

and in the lower part of the auricle, is the small aperture of the theCo-

coronary vein, which is guarded by a thin fold of the lining y^n^
membrane— the valve of Thehesius— which prevents the regur- vaiveof

gitation of tlie blood from the cavity. The orifice of the su- ^^f*^'
perior cava is directed downwards and forwards into the front of Aper-

the auricle, and is not provided with any membranous valve ; the^su^

but the aperture of the inferior cava, situated in the lowest part Pf"or

of the auricle, and near the septum, is directed inwards and and of

backwards, and its orifice is marked by the thin remnant of the il'o/"*^'

Eustachian valve— a structure that is large in the foetus, and Eusta-

serves the purpose of directing the current of blood, brought by vaTve.

the cava, through the auricular septum into the left auricle.

This valve is situated in front of the inferior cava, one surface

looking forwards, the other backv/ards, its lower margin, convex,

is fixed to the front of the vein, and the upper, which is free,

looks to the cavity ; by its left extremity, it is connected to the

annulus or rim that surrounds the depression of the fossa

ovalis on the posterior wall, and by its right, it joins the auricle

on the other side of the vein ; the free margin of this valve is

often reticulated. Between the two cavae the cavity is dilated,

and the wall is sometimes slightly thicker in this spot, giving

rise to an elevation in the interior, or the tuberculum Loweri. Tuber

The aperture of communication between the auricle and ven- Loweri.

tricle will be seen, in examining the right ventricle, to be also

provided with valves to prevent regurgitation. In the anterior

boundary or wall is the pouch of the auricula^ and near it, and Auri-

in its interior, are the musculi peciinati or muscular fibres of the mu^cuh
auricle, which cross each other, project into the cavity, and oc-

"^^f^-

casion the irregular surface of this part. The posterior or left

boundary, or the septum auricularum, is marked by the de-
pression of the fossa ovalis, or the remains of an aperture

—

^°^^?-

the forayneti ovale— by which the right and left auricles com-°^'^'
municated before birth ; this depression is situated nearer the
inferior than the superior cava, and is continuous below with the
cavity of this vein ; in the adult, the opening is closed by a thin
septum which is often perforated by one or more apertures in its

upper part. An elevated ring of muscular fibre— the annulus ofAmu-
Vieussens— surrounds the fossa, except below; it is most promi-'"^-
nent above and to the inner side, and is joined, below, by the
left extremity of the Eustachian valve. On this part of the
auricle, between the fossa ovalis and the opening of the superior
cava, are many small apertures which are supposed to be the
orifices of small veins, and are named foramina Thebesii. In Fora.

the adult, the blood, received into this cavity by the veins, isxhebe-
passed into the right ventricle by the aperture into it, or the ricrht ^"•

auriculo-ventricular opening, but, in the foetus, there are two
z
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distinct currents crossing in the auricle :— one, of pure blood,

from the inferior cava, which is directed, by means of the chan-
nel formed, at this period, by the hollowing out of the septum and
the extent upwards of the Eustachian valve, into the left auricle

by the foramen ovale ; the other current of impure blood is

brought by the superior cava from the head and neck, and upper
extremities, descends in front of the descending one, and enters

the right ventricle by the right auriculo-ventricular aperture.
Dissec- Take hold of the right ventricle, and make an incision along
'**"' both its anterior and posterior surface, near the septum between

it and the other ventricle, but do not extend them through the

partition between it and the auricle of the same side ; raise the

V-shaped flap that is formed, and elevate the apex of the heart

so as to look into the cavity from below.

Ven'tri
'^'^^ cavity of the right ventricle is of a conical or triangular

de. form. The apex below reaches to the right border of the heart,

but does not extend to the apex which belongs to the left ven-

tricle and fibres of the septum ; the base, situated above and
looking towards the right, is sloped off obliquely downwards, and
to this side, and is perforated by two apertures, the one to the

right is the right auriculo-ventricular, and the one to the left,

situated much higher, is the mouth of the pulmonary artery.

The anterior and right wall of the ventricle is thin, and forms

the greater portion of the anterior surface of the heart, and the

posterior and left, or the septum ventriculorum, is thick, and

separates this cavity from the left ventricle. The inner surface

is very irregular, in consequence of the projections of the mus-

coium^ cular fibres or carnece columncB, which cross each other in differ-

«»• ent directions, and leave intervals between the elevations ; the

greatest number of these pi'ominences are found on the anterior

wall and lower part of the septum, but near the aperture of the

pulmonary artery the surface of the cavity is smooth. There

are three kinds of the carnese columnae found in the ventricles ;

one set is prominent in the cavity, without being separate from

the wall, these are therefore attached in their whole length, and

are seen for the most part on the septum ; the second set,

smaller than these, form flat bands which are free in the centre,

and are attached to the wall of the cavity, chiefly to the anterior,

by the two extremities ; and the third set, much the largest,

united to the wall of the ventricle by one extremity only, pro-

ject into the cavity, forming almost separate muscles, and end

in a rounded or bifid extremity, to which are attached the chordae

tendineaj of the valves of the auricular opening ; these are

R'-gi?' sometimes called the muscles of the heart. The right auricula-

t^o- ventricular opening is situated in the base of the ventricle, to the

cu"ar'" riglit of that for the artery, or next the circumference of the heart ;

Open- it is larger than the orifice of the artery, and is oval in figure ; the
'"^'

line of separation between the auricle and ventricle is marked by a

white fibrous band which surrounds it, and determines its form ;
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guarding the aperture, to prevent the reflux of the blood into

the right auricle, is a membranous valve which projects into the

cavity of the ventricle, is serrated or divided into points at its

lower margin, and to these are attached small tendinous cords

—

the chordcBtendinecB—to unite it to thecarneae columnae ormuscles '^^^^^^

of the ventricle. It is constituted by a fibrous structure, de-nese."

rived from the circumference of the opening, which is covered

by the thin lining membrane of the heart ; and from the division

of its lower margin into three points or portions, it is named
tricuspid, but these divisions do not extend its whole depth, thcus-

The anterior portion of the valve corresponds to the anterior vaive.

wall of the ventricle, and is fixed, by its tendinous cords, to the

carneae columnae situated on this part; the posterior, very short,

joins by its tendinous processes, the septum of the ventricles on
which it is placed ; and the left portion, the largest and most
moveable, is situated between the apertures of the auricle and
the artery ; its borders look forwards and backwards, the anterior

being connected to one of the earner columnse on the front or

moveable part of the ventricle, and the posterior to the upper

part of the septum : the tendinous cords of attachment are

united to its borders. When this valve is raised by the blood,

it closes the aperture during the contraction of the ventricle,

and opposes the regurgitation into the auricle; whilst the chordae

tendineaB arrest the protrusion of the valve, by the blood, into

the same cavity. The aperture of the pidmonary artery will be opening^

seen by extending the anterior incision into it ; it is situated to
p^J,'^o_

the left of the auriculo-ventricular opening, and much higher nary

than it, close to the septum of the ventricles, and in front of the
'^'^

^'^^"

orifice of the aorta, and it is separated from the muscular sub-

stance of the heart by a fibrous band which surrounds it ; it is

also provided with three small semilunar or sigmoid valves, which semi-

are attached, by one margin that is convex, to the circumference
vHves

of the aperture, and by the other, which is free, they are di-

rected to the centre of the artery. Each valve is convex down-
wards to the ventricle and concave to the artery, and is applied

to the coat of this vessel so as to resemble, in form, a swallow's

nest ; each is thin and transparent, contains some fibrous mem-
brane in its interior, and is covered by the lining membrane of

the arteries ; in the centre of the free border is a thickening
and slight projection,— the corpus arantii,— better seen in the corpus

aorta. Whilst the blood is passing from the ventricle to the arantii,

lungs, the valves are placed against the sides of the artery, but
when the elasticity of the vessel acts on the blood, they are
thrown down, touch each other in the centre of the artery, and
stop the course of the blood towards the ventricle.

The -pidmonary artery, a short thick trunk, conveys the blood Puimo.
from the right side of the heart to the lungs ; it commences in "^''y

the right ventricle and extends upwards and to the left side for
^^^^^^'

z 2
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about one inch and a half, enclosed in the pericardium, and when
it has passed beyond the aorta it gives a branch to the right

lung— the right pulmonary artery; and the trunk then divides

into the left pulmonary, to supply the left lung^ and the ductus
arteriosus, which is now an obliterated cord, and connects this

vessel to the arch of the aorta. The trunk of the artery is con-

nected to the heart, externally, by the pericardium, internally,

by the lining membrane of the vessel and heart, and between
these by the middle coat of the artery, which presents, below,

three convex portions, to which are attached fibrous processes

from the fibrous zone that surrounds the opening into the vessel;

in its course it is contained in the pericardium, it lies on the

aorta, and on each side of it is the coronary artery and auricula.

This vessel conveys dark or impure blood to the lungs, and is

the only exception, in the body, to the general law of arteries

containing red or pure blood. In the foetus the ductus arteri-

osus, which is now an obliterated tube, is the continuation of the

pulmonary artery, is larger than either of the branches to the

lungs, and joins the concavity of the arch of the aorta, rather

beyond the origin of the left subclavian artery from its convexity.

Its use at that period is to convey the blood of the pulmonary
artery into the aorta, below the origin of the vessels for the head
and neck and upper extremities, in order that it may pass to the

placenta by the hypogastric arteries, because the lungs, which
are not readily permeated by blood, do not perform for the

fcetus the process of purification ; but, after birth, when the

function of the lungs is established, the current of the blood is

directed into its new channel by the pulmonary arteries, the ductus

arteriosus is gradually obliterated, and the only remains of it in

the adult is a fibrous cord. The right branch of the pulmonary
artery, longer than the other, crosses throvigh the arch of the

aorta, and divides, at the lung, into its branches of distribution

;

the left branch, very short, runs almost transversely outwards to

the lung, in front of the aorta and left bronchus, and in this or-

gan divides into branches. The special anatomy of these vessels

is seen with the root of the lung.

To expose the cavity of the left auricle, raise the apex of

the heart, make a transverse incision into it from the veins of

one side to those of the other, and another forwards into the

auricula.

The cavity of the left auricle is smaller than the right, its walls

are thicker, and it performs, for the left side of the heart, the

same office that the right does for the other, since it receives

the blood by the pulmonary veins, and passes it into the ventri-

cle ; but the blood instead of being dark-coloured is of a florid

hue. Its shape is irregularly conical, the base, or wider part to

the spine, receives the openings of the pulmonary veins, two on

each side, and the apex, directed downwards and forwards to
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the ventricle, presents the left auriculo-ventricular aperture ; the

last orifice, only, has valves. On the anterior wall is the pouch
of the auricula, and the aperture to it is narrower than on the Auri-

right side ; in the interior of the auricula, as well as around its
^^ ^

circumference, are the musculi peciinati, but they are not so Muscuh

well marked as in the right auricle. In the septum between
j^^fi''"

this auricle and the right ro a superficial fossa,— the remai?is Remains

of theforamen ovale,— hut it is considerably above the depres-
p^J.^^

sion in the right auricle, since the foramen of communication is men

an oblique canal in the septum, instead of a mere aperture ; and
°^^^'

through it, in the foetus, the pure blood was transmitted from
the right to the left side of the heart : this is obliterated after

birth.

The left ventricle may be opened by an incision, near the sep- Dissec-

tum, along its anterior as well as its posterior surface, by which"™'
a V-shaped flap will be formed similar to that of the right side :

raise the heart to see its interior.

The cavity of the left ventricle is also conical, the apex is below i^eft

and forms the apex of the heart, and the base, above, is sloped cie.

slightly downwards from right to left, or in a direction the op-
posite to that of the other side ; and in it are the openings of
the aorta and left auricle. The walls are much thicker than in

the right ventricle, the inner surface is less irregular, and it is

smooth near the opening of the aorta. There are three sets of
the carnecB columnce ; but those which are free by one extremity Cameaa

in the ventricle, and receive the chordce tendinecB, but attached n^"""'
by the other to the wall, constituting the muscles of the heart,

are larger in this ventricle than in the right, and are only three

in number. The left auriculo-venfricidar opening, smaller than Left Au-

the right one, and longest in the transverse direction, is situated ven^tru

to the left of the orifice of the aorta, but so close to it, that only ^'^^
a thin fibrous band, which gives attachment to the valve, is placed ing.

between them ; it is also provided with a membranous valve
which projects into the cavity of the ventricle, is attached in the

same manner to a fibrous ring surrounding the aperture, but it

differs from the right in being stronger, and of greater length,

in having firmer and more numerous chordae tendinese^ and
in being divided into two instead of three portions ; and from
its supposed resemblance to a mitre, it has been named mitral ^'^^rai

valve. The mai'gins of its portions are directed forwards and
backwards, and the chordce tendinece are connected to them ; Chords

and the valve is attached in front, by the tendinous cords, tOne'L.''

only one columna carnea, but^ behind, to two. The right di-

vision of the valve, or that placed between the openings of the
aorta and the auricle, is larger and looser than the other, and,
at its attachment above, is connected to the adherent border of
one of the sigmoid valves of the aorta, which alone intervenes

between the two apertures in the base ; the use and action of

2 3
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Opening this valve are altogether similar to the right or tricuspid. The
Aorta, opening of the aorta, to the right of the auriculo-ventricular,

and higher than it, lies close to the septum, whilst the auricular

aperture is nearer the circumference of the heart. It may be
seen by slitting up the side of the vessel without dividing the
pulmonary artery ; it is larger than the pulmonary artery, is

situated close beneath it, and is also connected to the ventricle

fuMi- ^^ ^''^ same means. In the interior are three semilunar or sig-

Valves, moid calves, larger and stronger than in the pulmonary artery,

but they have the same structure^ attachments, and functions

:

Corpus the corpus arantii is better marked in these valves ; on the outer
side of each, the aorta is dilated into a small pouch which is

Sinus of called the sinus of Valsalva. Above the free margins of two

Aper-^^
of the valves are the apertures o( the coronary arteries, and these

tures of are situated so high that, when the valves are thrown back

ronary' Bgainst the Wall of the artery by the blood passing into it, they
Arteries, are not closcd by the membranous folds.

Position The openings into each ventricle have been now seen to be

Aper^- two, One from its corresponding auricle, and one into its artery

;

the^^
°^ ^^^ aperture of the artery is close to the septum, and higher

Heart, than the auricular opening which is situated near the outer part

of the heart ; so that the different apertures would have this

relation to each other, from the right side of the heart to the
left : right auriculo-ventricular opening, pulmonary artery,

aorta, and left auriculo-ventricular aperture; but, as, in the na-

tural position, the auricles are posterior to the ventricles, their

apertures must be behind those of the arteries which issue from
the centre and fore parts of the ventricles. The orifices of the

arteries are separated only by the partition between the ventri-

cles, since, originally, they constituted but one tube which has

been subsequently divided into two by the septum ; the opening
of the pulmonary artery is in front of the aorta.

If the dissector should wish to study the fibres, which are

destroyed in this heart, let him procure the heart of an ox or a

sheep.

Arch of The aorta, or great artery by which the blood is conveyed

Aorta. fi'O'^'' the heart to the different parts of the body, forms an arch

in the first part of its course, from which the vessels for the head
and neck are given off, and this portion of it is to be now ex-

amined. The aorta commences at the right side of the left

ventricle, beneath the pulmonary artery, and opposite the junc-

tion of the cartilage of the fourth rib of the left side to the

sternum; the artery then ascends, to the right, behind the

sternum, as high as the upper border of the cartilage of the

second rib of this side ; it now turns almost horizontally back-

wards, and to the left, to reach the left side of the body of the

second dorsal vertebra, and finally descends, vertically, to the left

side of the body of the third dorsal vertebra, forming thus the
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arcli of the aorta. The Jirst or ascending portion of the arch, First;

which reaches as high as the second rib, is contained nearly p^''-

altogether in the pericardium, and is covered, at first, by the

pulmonary artery, but as these vessels diverge to different sides,

the aorta is soon uncovered ; above this, the artery lies behind

the sternum, and, near its termination, the brachio-cephalic vein

of the left side crosses it. On the right side is situated the de-

scending cava, on the left the pulmonary artery, and behind it is

placed the right division of this vessel. This portion of the

arch is oftentimes dilated, when it is named the great sinus of

the aorta : it gives off the two coronary arteries. The second or second

tra7isverse part passes behind the sternum to the body of the p^"^'"

second dorsal vertebra, and is crossed by the phrenic and
pneumo-gastric nerves, and the superficial cardiac of the left

side ; it lies on the trachea, above its bifurcation, as well as on.

the oesophagus, thoracic duct, and recurrent nerve of the left

pneumo-gastric. From the upper border arise the three large

vessels for the supply of the head and neck ; the brachio-cephalic,

the largest, to the right, the left subclavian to the left, and be-

tween them the left carotid : to the concavity of this portion,

near its termination, the ductus arteriosus is attached. The Third

third or descending part, which terminates the arch at the lower p^"^'"

border of the body of the third dorsal vertebra, is very short, it

lies between the vertebra and pleura, and is in contact with the

oesophagus and thoracic duct, on its right side. In the concavity

which the arch forms, are contained the left auricle of the heart,

and root of the left lung, and deeper than this, as seen in the

posterior mediastinum, the oesophagus and thoracic duct, with a
mass of conglobate bronchial glands ; and, passing through the

arch, are the recurrent nerve, the right branch of the pulmonary
artery to the right lung, and behind this the left division of the

trachea. The branches that usually arise from the arch of the Branch-

aorta are the two coronary, and the three arteries from the *

'

transverse part ; but the number of its branches may vary
in consequence of the left vertebral artery arising from it be-
tween the left carotid and left subclavian ; or the right sub-

clavian may arise, as a separate trunk, from the left side of the

arch, in which case it will have to cross the spine, either before

or behind the oesophagus, to reach the right side of the neck.

The two coronary arteries have been dissected.

The brachio-cephalic artery, the most anterior^ and largest o^^^^^l°^
the branches from the transverse part of the arch, is a thick Artery.

trunk, about one inch and a half in length, which ascends to the
right side, and divides, opposite the right sterno-clavicular arti-

culation, into right carotid and right subclavian arteries. In this

extent it is covered by the first piece of the sternum, and origins

of the sterno-hyoid and sterno-thyroid muscles, and by the left

brachio-cephalic vein which crosses it, below, to join the right

z 4
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brachio-cephalic in the superior cava. The artery at first lies

on the trachea, but as it ascends it lies to the right side of that

tube, and is placed over the longus colli muscle, though separated
from it by a cellular interval ; on the right side, is the right

brachio-cephalic vein and phrenic nerve, and on the left the

trachea ; and the cardiac nerves of the right side descend in re-

lation with this artery. The point in the neck to which the

vessel reaches, before dividing, is very variable in different indi-

viduals ; no collateral artery arises from the brachio-cephalic, as

a constant occurrence, but there is oftentimes found a small

Middle branch—the middle thyroid artery—for the thyroid body. Its
Thyroid, terminal branches are seen in the dissection of the neck.

Leftca- The left carotid artery, arising from the arch of the aorta,

the Tho- whilst the right comes from the brachio-cephalic trunk opposite
rax. the sterno-clavicular articulation, is longer than that of the right

side by the portion which intervenes between the arch and sterno-

clavicular articulation, and it has different relations up to this

point, but afterwards both have the same in the neck. The artery

ascends, obliquely, to the left sterno-clavicular articulation, being

crossed by the left brachio-cephalic vein, and situated behind the

sterno-hyoid and thyroid muscles, the first piece of the sternum,
and the remains of the thymus gland ; it lies on the trachea, but
as it ascends it passes to its left side, and is placed over the

oesophagus which bends to the left side of the neck, and over

the thoracic duct and vertebral artery. To the outer side is

the pneumo-gastric nerve which lies between it and the left

subclavian, with one or more cardiac nerves ; and to the inner,

the trachea which projects more, near the sternum.
Left The left subclavian artery arises from the arch of the aorta

viinin' opposite the second dorsal vertebra, but the right springs from
*g^-^''°'the brachio-cephalic, opposite the sterno-clavicular articulation,

and it must therefore differ from the right subclavian in its course

to the first rib, in length, direction, and relations. This part of

the vessel extends from the arch, to the margin of the first rib,

ascends almost vertically from the chest, being closely enveloped
by the left lamina of the pleura, which enters into the mediasti-

num, and separates it from the lung ; but it is too deep in the

chest to have an}' relation to the sternum and the muscles which
arise from this bone, and it is posterior to the left brachio-cephalic

vein. The artex'y lies on the trachea and recurrent nerve, then

on the oesophagus which projects to the left of the trachea, on

the thoracic duct which crosses beneath it, and is placed, higher

in the neck, between the carotid and subclavian arteries, and
above this it is situated over the body of the first dorsal vertebra,

but at some distance from it, and rests on the last cervical gan-

glion of the sympathetic ; to the inner side is the trachea, and
the oesophagus and thoracic duct, above where they are crossed

by the vessel, together with the pneumo-gastric and cardiac
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nerves, and the left carotid artery, which are parallel but more
anterior than it; and to its outer side is the pleura and the lung.

The hracliio-cephalic veins are two in number, a right and a left, Brachio-

and each is formed behind the sternal extremity of the clavicle, yP^^'"^

by the union of the subclavian and internal jugular veins. The
right vein, about one inch and a half long, descends, vertically, Right.

on the right side of the brachio- cephalic artery, as low as to the

arch of the aorta, and ends by joining the left in the superior

or descending cava. It is in contact with the pleura, and is

crossed, near the upper aperture of the chest, by the internal

mammary artery which passes forwards to the side of the

sternum ; along its outer side is the phrenic nerve, and beneath
it are the pneumo-gastric and cardiac nerves. This trunk Branch-

receives the vertebral and deep cervical veins, and sometimes ^^"

the internal mammary, and inferior thyroid of this side. The
left vein is much longer than the right, and is directed obliquely ^eft.

downwards and inwards to its junction with it. It crosses be-
hind the thymus gland, the sternum, and the muscles attached

to it ; and is crossed by the internal mammary of this side ; it

lies upon the three large arteries that ascend to the head, as

well as on the pneumo-gastric, phrenic, and cardiac nerves, that

appear beneath its lower border. This vein is joined by the Branch-

vertebral, deep cervical, inferior thyroid, and the internal mam- es.

mary of this side ; in addition to this, by some phrenic, thymic,
and pericardiac veins, from the space containing the pericardium
and heart, and sometimes by the superior intercostal, which re-

ceives the left bronchial, and crosses the arch of the aorta to

open into it.

The superior or descending cava, resulting from the union of superior

the two brachio-cephalic trunks, is the vein by which the blood ^*^^-

is returned from the upper parts of the body to the heart. It

commences at the highest point of the arch of the aorta, or op-
posite the cartilage of the second rib of the right side, then
descends slightly backwards, pei'foi'ates the pericardium, and
opens into the upper part of the right auricle. As the vein is

contained, with the other large vessels, in the space betv/een the

layers of the pleura forming the mediastinum, it is in contact

externally v/ith the pleura which separates it from the lung,

and with the phrenic nerve that lies along it, internally with
the ascending aorta ; in front of it are the remains of the
thymus gland, and the wall of the thorax ; and, behind, is the

right branch of the pulmonary artery. It is joined by the Branch-

azygos vein when about to perforate the pericardium, and, often, ^^•

at its commencement, by the right inferior thyroid and internal

mammary veins, as well as by some small mediastinal branches.
"YhQ phrenic nerve, one of the large nerves crossing the arch phrenic

of the aorta, is one of the deep branches of the cervical plexus, Serves.

and extends to the diaphragm : it has been called internal
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Right, respiratory nerve. The rightphrenic enters the upper aperture
of the thorax behuid the subclavian vein, and in front of the
internal mammary artery which it crosses ; it then descends on
the right side of the right brachio-cephalic vein and superior

cava to the pericardium, along which it continues to the dia-

Left. ;
phragm, anterior to the root of the lung. The left nerve has the

same relation to the subclavian vein, and internal mammary
artery, as it enters the chest ; it descends on the outer side of

the left carotid artery, and over the left pneumo-gastric, to the

arch of the aorta, crosses the ai'ch to the right of the superficial

cardiac nerve and the pneumo-gastric, and passes over the

trunk of the pulmonaiy artery to reach the pericardium and the

diaphragm ; but it is remarkable in turning round the heart

which is directed to this side, and thus this nerve is longer

than the right ; each is accompanied by the phrenic artery, a
branch of the internal mammary. This nerve does not give

oif its branches till it approaches the diaphragm, though it is

often joined, in the upper part of the thorax, by a small branch
from the fifth and sixth nerves of the brachial plexus; near the

diaphragm it divides into its final branches of distribution : some
of these run, for a short distance, between the pleura and the

diaphragm before perforating the muscle, but they all finally

pass through it, supplythe muscle, and join on the under surface

with filaments of the sympathetic.

Internal The portion of the internal mammary artery that lies by the
^^™" side of the sternum was dissected from the outside, but the part
Artery, of the artery that intervenes between its entrance through the

upper aperture and the sternum, which was not then examined,

is now exposed. The internal mammary, at its entrance into the

thorax, is behind the first rib, and external to the brachio-cephalic

vein, but as it runs obliquely inwards, round the upper aperture,

to reach the sternum, it lies along this bone, and crosses, on
the right side, the phrenic nerve and brachio-cephalic vein, and
on the left, the brachio-cephalic vein of this side, the phrenic

and pneumo-gastric nerves, and the left carotid artery: the

artery now changes its direction, runs vertically downwards
by the side of the sternum, and so reaches the wall of the ab-

domen.
Comes- The chief branch from this portion of the artery is the comes

^"J? nervi phrenici, which arises from its upper part, and descends
nici with the phrenic nerve, between the pleura and pericardium, to

be distributed to the diaphragm. This artery is rarely injected

down to the diaphragm.

Dissec- The pneumo-gastric nerve, on the right side, is seen passing
tion. pygj, j.j^g gjjg p£ |.}^g trachea to reach the posterior part of the

root of the lung, and to expose the plexus it forms here,

as well as some filaments to the front of the root, remove
the pleura and cellular membrane ; and seek some small fila-
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ments of the sympathetic, that come from the ganglia by the

side of the spine to the plexus ; its further course on the

oesophagus, in the space of the posterior mediastinum, will be
brought into view by removing the pleura of the right side,

when this lung is raised from its position by the side of the

spine. After the left has crossed the aorta, it gives more fila-

ments to the anterior pulmonary plexus, forms its posterior in the

same manner, and can be followed on the oesophagus by raising

the left lung, and taking away the pleura and pericardium that

conceal it.

The pneumo-gastric nerve, one of the three portions of the Pneu-

eighth cranial nerve, passes through the thorax in its course ™°c^^^*

from the neck to the abdomen, and, like the phrenic, it differs Nerve,

in its course and relations on the two sides. The right nerve Right.

enters the thorax between the subclavian vein and artery, passes

obliquely downwards and backwards over the side of the trachea,

but posterior to the brachio-cephalic vein and phrenic nerve, to

reach the interval between the trachea and oesophagus ; the

nerve then descends behind the root of the lung, expands and
forms, by division into bundles of fibres, the posterior pulmonary
plexus. From the lower part of the plexus two large branches
issue ; they run along the right side of the oesophagus, unite to

form the continuation of the nerve, which descends behind the

oesophagus, sending branches around this tube to unite with those

of the left in the plexus gulae, and passes with it, through the

diaphragm, to be distributed to the posterior surface of the sto-

mach. In its course through the thorax, the right is more
posterior than the left. The left nerve enters the thorax behind Left. ^

the left brachio-cephalic vein, internal to the phrenic nerve, and
close to the outer side of the carotid artery, descends over the

trachea, in the interval between the left carotid and left sub-

clavian arteries, and crosses behind the phrenic nerve ; it now
runs obliquely downwards and backwards over the origin of the
left subclavian from the arch, and over the arch itself, enters

beneath the root of the lung, and forms by dividing and spread-

ing out the left posterior pulmonic plexus, which is larger than
the right : one or two large branches leave the lower part of the

plexus, and unite in the trunk of the left nerve, which is con-

tinued, on the front of the oesophagus, to the anterior part of the

stomach.
The first branch from the pneumo-gastric in the thorax, is the Branch-

recurrent or inferior laryngeal nerve, which, on the right side, ^ecur-
arises as soon as the trunk has entered the cavity, winds round rent of

the subclavian artery, and ascends in the neck, to be placed be- Right.

tween the trachea and oesophagus, and this relation it maintains
till it reaches the lyrynx : its distribution and relations are dis-

sected in the neck. This branch on the left side arises opposite Recur-

the lower border of the arch of the aorta, turns round the arch [he Left.
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to its posterior surface, by crossing over the ductus arteriosus,

and ascends on the trachea beneath the left subclavian artery,

then between this tube and the oesophagus to the larynx, as on the
right side. The nerve is connected, on both sides, by filaments,

to the cardiac, nerves of the sympathetic, the connection with
the right being opposite the upper aperture of the thorax, and
with the left behind the arch of the aorta ; but the communi-
cation of the left nerve with the sympathetic is the most marked,
since numerous large branches from it join the deep cardiac
plexus : this will be seen with the dissection of the plexus.

Cardiac The curdiuc branches of the pneumo-arastric nerve of the rlsht
branch- • i • r»

v ai
^

o
es. Side pass ni front of the trachea, and join with the cardiac nerves

from the sympathetic, and some filaments are distributed to the

oesophagus and back of the trachea, between which it is placed
;

these branches, on the left side, come from the recurrent nerve
which has the same position as the trunk on the right. The

A-ateuor anterior pulmonary branches, the next in order from above down-

nar^°' wards, arise rather above the root of the lung, and on the left

branch- side are more numerous, and larger than on the right; they

Plexus, descend to the anterior surface of the root, and join with
branches of the sympathetic from the cardiac plexus, which pass

horizontally outwards on the pulmonary artery, to form the an-
teiHor pulmonary plexus, from which branches are given off to

Poste- the substance of the lung along the great vessels. The posterior

^^Ixl^y'pulmonary branches, larger and more numerous than the anterior,
branch- arise from Xhxo. posterior pulmonary plexus, which is situated be-

piexus. hind the bronchus in the root of the lung, and is formed by the

enlargement of the pneumo-gastric, which subdivides into nu-
merous fibres, these are united into meshes, and accompany the

bronchus into the substance of the lung. The plexus of the left

side is larger than that of the right, and each is joined by some
filaments which come forwards from the gangliated cord of the

sympathetic, along the side of the spine. At the lower part of

the plexus, some of its divisions unite to give rise to the trunk
of the pneumo-gastric which descends to the stomach. The

OEsopha- oesophageal branches, the last from the pneumo-gastric in the

plexu"^
thorax, arise from each trunk as it lies on the oesophagus, and

guiK. pass backwards around this tube which they encircle, the

. branches of opposite sides joining on it ; this plexiform ar-

rangement is named plexus gulce, and extends nearly to the

diaphragm.
Dissec- The deep cardiac plexus is situated beneath the arch of the
*"*"

aorta, and consists of a right and a left portion in which the

cardiac nerves of the sympathetic unite. To see the right por-

tion and the nerves joining it, cut carefully across the arch of

the aorta, above where it escapes from the pulmonary artery, if

this should not have been done in the examination of its valves,

and draw the arch well over to the left side ; divide the cava
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above the entrance of the azygos vein, and throw it down ; this

portion of the plexus in which the cardiac nerves of the right

side end, is now exposed by the removal of cellular membrane,
and the branches from it are to be traced downwards to the

heart along the pulmonary artery, as well as outwards on the

right branch of this vessel. For the dissection of the left portion

of the plexus, and the recurrent and cardiac nerves of this side,

that are connected to it, divide the arch, to the left of the junc-

tion of the ductus arteriosus with it, raise it upwards with the

vessels arising from it, and, should it be necessary, divide the

ductus arteriosus and left pneumo-gastric nerve; remove the

cellular membrane, and some lymphatic glands which lie in front

of the trachea, some of these may be indurated and enlarged,

and situated in the midst of the nerves. Follow downwards to

the heart, along the pulmonary artery, the nerves from this por-

tion of the plexus, as well as some outwards, on the left branch
of this vessel, to the pulmonary plexus.

The superficial cardiac nerve, both on the right and left side, Right

has been dissected, and the middle and inferior, of each side, cardiac

are now exposed. The middle cardiac nerve, the largest of those Nerve,

of the right side, enters the chest in front of the recurrent nerve,

but beneath the subclavian artery; it runs downwards and in-

wards in front of the trachea, is joined by branches from the re-

current or pneumo-gastric, and passes behind the arch of the

aorta to end in the right or upper portion of the cardiac plexus.

It is joined by filaments from the superior and inferior cardiac

nerves.

The inferior cardiac nerve, of the right side, is placed beneath Right

the subclavian artery in the upper aperture of the chest, and is clfrdlac

united to either the recurrent or the pneumo-gastric nerve ; it Nerve,

then descends on the trachea and behind the arch to the same
part of the plexus. It generally unites with the middle cardiac

nerve of this side.

The middle cardiac nerve, of the left side, lies between the Left

carotid and subclavian in entering the thorax, it continues in ^^}^^^

front of the trachea, but behind the arch to join the left portion

of the plexus and the recurrent nerve: this is often absent.

The left inferior cardiac, variable in size, sometimes joins the Left in-

middle, but, at others, runs as a separate branch to the plexus cardLc.

beneath the arch ; it is usually joined, above the arch, by a branch
from the superficial cardiac.

The deep cardiac plexus, or the portion of the sympathetic Deep

centre for the supply of the viscera in the cavity of the thorax,
pfg^JTs"

is situated between the trachea and arch of the aorta ; it receives

the cardiac nerves of each side, fi'om the cervical ganglia, except
the left superficial, and it consists of two plexiforra bodies, a
superior or right, and an inferior or left, and from these the
branches descend to supply the heart, with its great vessels, and
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Superior the lutigs. The superior or right portion is situated on the
portion,

j-rachea, beneath the brachio-cephalic artery and arch of the

aorta, and above the right division of the pulmonary artery ; it

results from the union, in a plexus, of the three cardiac nerves

of this side, with branches from the pneumo-gastric, and vi^ith

some filaments from the cardiac branch of the right pneumo-
gastric, sent backwards round the brachio-cephalic artery : this

has been named the great or deep cardiac plexus, and often-

times there is a union by means of a ganglion. From its lower

part the nerves descend to the heart, and the greater number,
united into one or two large branches, pass in front of the

trachea, but behind the arch, to the trunk of the pulmonary
artery along which they descend to near the heart, and then
divide into numerous filaments which encircle this tube ; — some
run between it and the aorta to its front, and join with the

nerves from the superficial cardiac ganglion, which lie in front

of this vessel, and others descend to the heart, and form the

anterior coronary plexus around the right coronary artery ; the

other filaments turn behind the pulmonary artery, or between it

and the aorta, come into contact with the left coronary artery,

and accompany it, to form, with filaments from the left portion

of the cardiac plexus, the posterior coronary plexus. Other
filaments from it descend to the right of these, or external to

them, meet with the right branch of the pulmonary artery, and
continue along it to the lung, assisting to form the anterior

Inferior, pulmonary plexus. The inferior or left portio7i of the plexus,

much lower than the other, is placed behind the transverse part

of the arch, close to the junction of the ductus arteriosus with

it, above the left division of the pulmonary artery, and rather on
the left of the trachea : it is formed by the union of the left

recurrent with the middle and inferior cardiac nerves of this

side, or only with the inferior, when the middle is absent. The
branches descend beneath and around the left division of the

pulmonary artery, to the trunk of this vessel which they en-

circle, and also on the aorta to the heart ; they join with filaments

from the superficial cardiac ganglion, and from the upper portion

of the plexus, and enter, more especially, into the posterior

coronar}' plexus, with the left coronary artery ; a considerable

branch comes forwards round the ductus arteriosus to join the

sviperficial cardiac ganglion, and others pass, to the left, along

the pulmonary artery, to join the pulmonary plexus.
Anato- The relative position of the constituents of the root of the

theVes- lung was examined with the general form of the organ, and it

theiToot^ow remains to study their anatomy before they enter into its

ouhe structure.

Kight 1 he pulmonary artery divides into a branch for each lung

;

Puimo. the I'ight, longer, but smaller than the left, passes behind the

Artery, asccnding part of the arch of the aorta, and the vena cava, and
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lies on the bronchus of this side, but above the level of the right

auricle of the heart; at the lung, it divides into three primary

branches for its lobes, these enter the substance of the organ, and
subdivide into arteries that accompany the bronchus. The left Left.

branch, shorter than the right, is directed in front of the de-

scending aorta and left bronchus, to the root of the lung, and
divides into two branches for its two lobes. The right and left

branches of the pulmonary arterj-^, diverging from each other,

enclose, with the divisions of the bronchi, a lozenge-shaped

space, in which are contained some bronchial glands.

The pulmonary veztis commence in the lungs at the ter- Puimo-;

mination of the arteries, and appear as large branches issuing y^^j^^

from the different lobes to unite, on each side, into two large

trunks which run inwards to open into the sides of the left

auricle. The riffht veins are the longest, they are below the Right,

pulmonary arteiy, and lie beneath the ascending part of the

arch of the aorta, and the right auricle of the heart; the /(°/J; Left.

veins cross in front of the descending aorta, and, like those of

the right side, are placed below the other parts in the root of
the lung.

The bronchial arteries, for the supply of the structure of the ^r°""

lungs, arise from the front of the descending or thoracic aorta. Arteries.

but they are very variable in number as well as place of origin,

and are designated by the names of superior and inferior :— the Superior

siqnrior, usually two, arise either separately, or by a common
trunk from the front of the aorta, opposite the third or the

fourth dorsal vertebra, and one, directed to each side, adheres to

the posterior surface of the bronchial tube on which it ramifies,

and passes into the interior of the lung; the inferior, two or inferior.

more in number, arise lower down than the preceding, and are

distributed, like them, on the bronchus of each lung : these

small arteries give branches to the cesophagus, bronchial glands,

and pericardium. The superior bronchial of the right side may
arise from the superior intercostal artery.

The bronchial veins accompany the arteries, and the branches Veins.

unite into one for each side; the right opens into the azygos
vein, and the left into the superior intercostal vein.

The lymphatics of the lung join the lymphatic glands that Lym.

surround the bronchus in the root, and the lymphatic vessels p*^^""-

from these enter the glands in front of the trachea, or along the

cesophagus; and so they open into the thoracic duct, in its course

through the thorax.

Take away the pulmonaiy artery and veins in order that the Dissec

bronchus may be seen, and if the divided arch be turned to one *'°""

side, and the cellular membrane and glands removed, the tho-

racic part of the trachea may be examined.
The trachea is a fibro-cartilaginous tube, situated partly in the Form

neck and partly in the thorax ; it is joined above to the larynx, fatfons"
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of the and ends below, in the lungs, by means of the bronchi ; ita
Trachea,

g^^g^j. j^ fj-Q^-jj ^j^g fjf(-i^ Cervical to the third dorsal vertebra, and
at this spot the division into the bronchi takes place. Its an-

terior part is convex and firm, by reason of strong cartilaginous

bands situated in a fibrous structure, but the posterior surface

is flat and muscular, the cartilages being deficient : this same
general structure is found in the bronchi, and even in their

primary divisions in the lung. In the thoi'ax, the trachea lies in

the space in the posterior mediastinum, between the layers of
pleura; it is covered, above, by the first piece of the sternum,
and sterno-thyroid muscles, and below by the left brachio-

cephalic vein, by the brachio-cephalic and left carotid arteries,

which are soon placed on the sides of it, and by the arch of the
aorta and cardiac plexus of nerves ; and it lies upon the oeso-

phagus which projects to its left, above the arch of the aorta.

On the right side are the pleura, pneumo-gastric nerve, and bra-

chio-cephalic artery ; and, on the left, the left carotid artery,

and pneumo-gastric nerve with its recurrent branch, together

Of the with some of the cardiac nerves. The bronchi or divisions of
Bronchi. ^]^q trachea, which extend to the lungs, are two in number,

one for each side, and each is again divided, near the lung, into

as many primary branches as there are lobes. The bronchus on
both sides is posterior to the other vessels in the root, is sur-

rounded by the bronchial vessels and glands, and by the pul-

Right. monary nerves ; but the right, larger than the left, is shorter

than it, and passes almost horizontally outwards above the right

pulmonary artery ; the vena azygos arches over its upper part.

Left. The left bronchus is nearly double the length of the right, passes

obliquely downwards through the arch of the aorta, and, in its

extent to the lung, lies on the oesophagus, thoracic duct, and
descending aorta, and below the level of the left pulmonary
artery.

Dissec- Remove the lung from the body, on both sides, by cutting
tion. through its root ; take away the remains of the heart and peri-

cardium, by dividing the inferior vena cava, and, in detaching

the pericardium from the diaphragm, and from the parts in the

posterior mediastinum, the dissector should endeavour to dis-

turb, but little, the contents of the space. Examine first the

sti'ucture of the lung, by tracing the divisions of the bronchi,
' and the vessels and nerves of the root into its interior,

struc- When the branches of the bronchus are followed into the

lhl^°^ lung, they are found to divide, in a binary order, into others,

Lung, and these again into much smaller tubes which, in their turn, sub-

divide and terminate in minute air cells, that occupy the greater

part of the structure of the lung, are united together by cellular

membrane to form lobules, and by the pleura into larger masses

or lobes. Each lobule is the aggregate of the ultimate cells of

termination of a bronchial tube, and the cells are attached to
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tlie central trunk by their minute branches, like the fruit of a

bunch of grapes by pedicles to the stalk ; but each lobule is se-

parated from the surrounding ones by cellular membrane, and
each vesicular cell communicates with those of the same lobule,

only by means of the common central tube which conveys the

atmospheric air into their interior. The existence of small

distinct cells and lobules is marked on the exterior of the lung,

when it is distended, by the presence of cellular bands of par-

tition ; and if air be blown into a large bronchial tube, it will

distend only the lobules connected with its divisions, and the

cells in which these end. In the root of the lung the bronchus v.ron'

forms a hollow tube, convex in front, but flat behind, and mus-
cular ; it consists of a strong fibrous membrane, containing in

its substance cartilaginous portions which form segments of
circles, reaching two thirds or more round the tube, decrease

in size and strength in proportion to their distance from the

trachea, and are covered by a thicker layer of the membrane on
the outer than on the inner surface. The interval between the

ends of the cartilaginous portions is occupied by transverse

muscular fibres; and internal to these is an elastic tissue, which
is disposed in longitudinal bands, and is closely united to the

mucous membrane of the tube. Some glands are situated be-
tween the muscular and mucous la^'ers, as well as in the fibrous

membrane that connects the cartilaginous processes. In the

substance of the lung, the cartilaginous portions in the divisions

of the bronchi are thinner, and entirely surround the smaller

tubes which are circular; but they are afterwards found only in

separate fragments, and these disappear at the last bifurcations

of the air tube, so that only the fibrous membrane is continued
to the cells. The muscular and elastic tissues, which are situated

only in the posterior part of the trachea and bronchi, expand
in their small divisions in the lung, so as to give them an entire

lining, but the existence of these structures has not been ascer-
tained in the small cells. The mucous membrane of the trachea
and bronchi lines all the divisions in the lung, and is continued
into the cells.* The branches of the pulmonaru artery and vein Puimo-11 IT-- r-i .. > nary
closely accompany the divisions of the air tube ; the artery Artery,

divides, like the bronchus, into smaller branches as it passes
deeper into the lung, and one branch enters into each lobule,

divides into numerous ramifications, which spread out on the
exterior of the cells, and form with the radicles of the veins a
vascular network : these vessels convey the deteriorated blood
to the lungs to be renewed. The veins commence by minute Veins.

ramifications on the walls of the cells, and the branches de-
rived from one lobule unite into larger trunks with those from

* The structure of the trachea is described in the dissection of the neck,
p. 269-, which may be turned to.
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the other different lobules and lobes, and end in the pulmonary
veins of each lung, which return the blood to the heart when it

Bron. is purified. The bronchial artery runs with the bronchus, ra-

Artery. mifics On it for the supply of the substance of the lung, and joins

Nerves, the hroncMal vein. The large nerves from the posterior pul-

monary plexus accompany the bronchi, appear in the angles of
division of these tubes^ and extend to the last branches, to which
they are distributed.

Dissec- Continue the dissection with the parts in front of the spine

;

seek the small thoracic duct close above the diaphragm, and
against the right side of the aorta, by raising the pleura from
this vessel, the duct is usually seen, without farther dissection, to

lie in the loose cellular membrane, or, by scraping with the

handle of the knife, it will be apparent; inject this tube as near
the diaphragm as can be done.* Clean away now the cellular

membrane from the parts contained in the space of the posterior

mediastinum, and trace up the thoracic duct behind the arch of

the aorta to the upper aperture of the thorax. On the front of

the vertebral column are seen, the vena azygos on the right

side, the aorta on the left, the thoracic duct between them,
though nearest to the aorta ; together with the cesophagus, which
lies against the vertebrse above the arch of the aorta, but below
this spot is to the left of the aorta, and superficial to the other

vessels. The trachea and its bifurcation lie in front of the

spine, down to the arch of the aorta. Raise the pleura from the

sides of the bodies of the vertebrae, to dissect the trunk of the

sympathetic nerve, which forms a gangliated cord along each

side of the spinal column ; and remove it from the inner surface

of the ribs, for the inner layer of the intercostal muscles, and
the intercostal vessels and nerves. In some of the spaces, the

vessels and nerves may be followed by dividing the internal

intercostal muscle.
Large The azygos vein, named sometimes large azjgos, receives the

Vei^r^ greater number of the intercostal veins of both the right and the

left side of the chest ; it commences in the cavity of the abdomen
in one of the lumbar veins, and often joins with the inferior cava,

or sometimes with the renal vein. It enters the thorax by pass-

inp- through the aortic opening of the diaphragm, with the tho-

racic duct, ascends in front of the bodies of the dorsal vertebrae,

in the space between the layers of the posterior mediastinum,

but to the right of the thoracic duct and other parts in front of

the spine ; and it lies on the right intercostal arteries that

separate it from the bodies of the vertebrae. Opposite the third

* A tallow injection is very convenient for this purpose, as it runs readily

without any heating of the part, and it may be coloured with either yellow

or blue. When the duct is filled, cease to force the fluid, which will

then only distend the veins of the head and neck, and interfere with the

dissection.
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intercostal space the vein leaves the spine, arches forwards over

the bronchus in the root of the right lung, and opens into the

descending or superior cava as this vessel perforates the pericar-

dium. It is joined in its course by the intercostal veins of the

eight inferior spaces of the right side, by the small azygos and
superior intercostal veins of the left side, which cross behind the

aorta, by some oesophageal and mediastinal veins, and^ at the root

of the lung, by the right bronchial vein. It is also joined, some-
times, by the superior intercostal vein of theright side. This vein

is not provided with valves, so that the intra-vertebral veins may
be injected from it.

'

The small azygos vein receives the veins of the four or five Smaii

lower intercostal spaces of the left side ; it is very variable in its vlirf,*'^

size and origin, ascends along the left side of the spine, and
crosses behind the oesophagus and thoracic duct, at an uncer-

tain height, to open into the azygos major vein. It receives

oftentimes, before crossing the spine, the superior intercostal vein

of the left side.

The intercostal veins of the spaces above the extent of the superior

azygos veins unite, on each side, into a superior intercostal vein, costal

which opens, on the right, either into the right subclavian or ^^'"•

the large azygos vein ; and on the left, the vein descends along

the side of the bodies of the vertebrae, is joined by the left

bronchial vein, and either ends in the large azygos vein, or comes
forwards to join the left brachio-cephalic vein.

• The thoracic duct commences in the abdomen opposite the xhora- ''

second lumbar vertebra in a dilated pouch,— the receptaculum '="=^"'=^-

chyli,— behind the aorta or to its right side, enters the thorax
through the aortic aperture in the diaphragm, and ascends in the

space of the posterior mediastinum as high as to the fourth

dorsal vertebra, being placed close to the right side of the aorta,

on the I'ight intercostal arteries ; it next crosses beneath the

arch of the aorta, and, connected to the left side of the oesopha-

gus, continues beneath the trunk of the left subclavian artery,

having, above this, the same relation to the oesophagus, and being
situated to the inner side of the subclavian, but behind the ca-

rotid ; it then leaves the cavity of the thorax, ascends in the
neck as high as the seventh or sixth cervical vertebra, and arches
outwards in front of the scalenus muscle, to join the left subcla-
vian vein, rather external to its junction with the left jugular.

It is not uncommon to see the thoracic duct divided in its course
into two branches which unite again ; it is often divided at its

junction with the subclavian vein. Sometimes, it is found on
the left side of the spine and aorta, and other varieties in the
course of the trunk are not unusual. This duct receives the
lymphatics of the lower extremities, those of the abdomen, of
the viscera and walls of the left half of the thorax, and of the
left upper extremity, and left side of the head and neck. The

A A 2 .
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lymphatics of the right side of the thorax, of the right upper
Right extremity, and right half of the head and neck, join the right
^"'^'' thoracic duct which opens into the right subclavian vein.

Lym. Some lyynphatic glands, connected with the lymphatics that

Glands. Open into the duct, are found in the cavity of the thorax, along

the course of the internal mammary, along the side of the spine

and trachea, and with the bronchi in the lungs; others are

placed between the layers of intercostal muscles. Into these

different glands the lymphatics of the wall of the cavity or of the

viscera open, before they join the thoracic duct.
<Esopiia. The oesophagus, in its extent between the pharynx and sto-

mach, occupies part of the cervical region, and the thorax. It

is a hollow muscular tube, which enters the thorax in front of

the vertebral column, but behind the trachea, and rather to its

left side, is then directed obliquely downwards and inwards to the

middle line, and crosses beneath the arch of the aorta opposite

the fourth dorsal vertebra ; it now descends through the space

of the posterior mediastinum, superficial to the other parts con-

tained in it, and on the right of the aorta, but in the lower part

of the thorax, it crosses to the left of this vessel in order to pass

through its aperture in the diaphragm. The oesophagus is

covered, down to the arch of the aorta, by the trachea, beneath
which it lies as it enters the thorax, but it is inclined a little to

the left of this, and is crossed by the left subclavian artery ; it

lies upon the longus colli muscle and vertebral column, and to

its left side is the thoracic duct and left recurrent nerve. The
remaining portion of the tube passes beneath the aorta, left

bronchus, and the heart and pericardium which cover it to the

diaphragm ; it is placed at first upon the spine, but as it descends,

it comes forwards, and is separated from this by cellular mem-
brane, by the right intercostal arteries, by the thoracic duct

which, near the diaphragm, is to the right of the oesophagus,

but crosses beneath and appears, above, to the left of it ; and,
-close to the diaphragm, it is situated on the descending aorta.

On the left side is the aorta, but, on the right, only the pleura,

forming the right layer of the posterior mediastinum. It is ac-

companied by the two pneumo-gastric nerves, the right being

in front and the left behind it in the lower part of the medias-
tinum, and these form, by their branching, the plexus gulas

struc- around it. Some lymphatic glands surround the tube. Its coats
'^"'^^'

are two, a muscular and a mucous ; and if a portion be removed
and distended with air, they may be readily dissected. The

THuscu- muscular coat consists of two layers of muscular fibres; the ex-
larcoiit.

ternal, with parallel longitudinal fibres, forms an entire covering

for the tube, and is continuous below with the longitudinal fibres

of the stomach ; the internal, composed of circular fibres vvhich

surround the oesophagus, is in contact with the mucous mem-
Mucous, brane, but not closely united to it. When this portion is cut
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open, the mucous membrane is seen to be very thick, and se-

parated from the muscular by cellular structure ; it is marked by
longitudinal folds, and is covered by the epithelium, which is

separable by acids, or by maceration ; some small glands are

situated, at intervals, beneath it. The arteries for its supply Artc-

come from the aorta, from the bronchial, and from the right in-
'^'^*-

tercostal arteries ; and, below, from the coronary of the stomach.

The veins open, below, into the coronary, and, above, into the veins,

azygos vein.

The thoracic aorta, or portion of this vessel situated in the Tnora-

cavity of the thorax, extends from the lower border of the left ^orta.

side of the body of the third dorsal vertebra, where the arch

ceased, to the opening in the diaphragm opposite the last dorsal

vertebra, through which it passes to recich the abdomen. It is

situated, above, on the left side of the bodies of the vertebrae,

but, below, in front of the spinal column, it is contained in the

space of the posterior mediastinum, and projects towards the left

half of the thorax. The aorta is covered by the root of the left

lung, by the pericardium, and, near the diaphragm, by the oeso-

phagus ; it is in contact, on the left, with the pleura, and on the

right, with the thoracic duct and oesophagus ; it lies on the

vertebral column, and on the small azygos vein. The branches Branch.

from this part of the aorta are bronchial, already seen, oesophageal, ^°*

mediastinal, and intercostal.

The oesophageal arteries arise at different points of the aorta, cEsopha-

descend on the oesophagus, and divide into ascending and de- ^^^'

scending branches : the upper anastomose with the bronchial

arteries, and with some branches supplied to the commencement
of the tube from the inferior thyroid ; and the lower with the

coronary artery of the stomach. They perforate the muscular
coat, and ramify in it and the mucous lining of the oesophagus. Medias-

The small mediastinal ai'teries supply the cellular membrane and*'"^"

glands in the posterior mediastinum.
The aortic intercostal arteries, so named to distinguish them inter-

from the superior intercostal of the subclavian, are usually eight
'^°^^^'

or nine in number on each side, but generally one or two more
to the right, than to the left half of the thorax ; they arise from
the posterior part of the aorta, pass outwards, the upper ones
obliquely, and the lower transversely, to reach the intercostal

spaces, and in this interval each divides into an anterior and a
posterior branch. From the position of the aorta on the left of
the spinal column, the right intercostal arteries which arise very
near the left, and sometimes by a common trunk, are longer than
those for the left side, and pass beneath the thoracic duct, oeso-

phagus, and vena azygos, to reach their intercostal spaces; and
the arteries of both sides are covered, on the sides of the verte-

brae, by the pleura and trunk of the sympathetic nerve. Each
supplies small branches to the body of the vertebra over which
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it passes, and at the bead of the rib a small branch is given up-
wards and downwards, to anastomose with the artery above and
below ; by which means a chain of anastomosis is maintained be-

Anteriortween the arteries along the side of the trunk. The anterior
"anci.

jy,^^^^^ (^l^g continuation of the artery, and larger than the pos-

terior, extends obliquely outwards in the intercostal space, lying

beneath the pleura and the fascia prolonged backwards from
the inner layer of the intercostal muscles, and on the external

intercostal, and it reaches the lower border of the rib above,

near its angle; it now continues forwards between the two layei's

of the muscles, and about the anterior third of the space divides,

as seen in the dissection of the wall of the thorax, into two
branches ; an inferior^ that descends to the rib beneath, and is

distributed on its outer surface, and another branch which con-

tinues to the sternum to join with the internal mammary. These
arteries supply the intercostal muscles and spaces ; some small

perforating branches pass through the external intercostal, and
are distributed to the muscles on the front and sides of the

thorax, anastomosing with the thoracic arteries of the axillary,

and they give likewise cutaneous branches to the integuments.

Below the sixth intercostal space the arteries anastomose, in

fi-ont, with the internal mammary, epigastric, lumbar, and cir-

cumflex ilii arteries in the wall of the abdomen. Each of these

arteries is accompanied by the anterior branch of a dorsal nerve,

and by an intercostal vein,— the vein being situated highest, the

nerve lowest, and the artery in the interval between them ; but,

in the upper spaces, the nerve lies at first above the artery, and
crosses it near the intervertebral foramen to be placed below the

vessel. The posterior branch passes backwards between the

transverse processes, and between the ascending costo-transverse

ligament and the vertebra, and gives off, opposite the interverte-

bral foramen, a spinal branch which enters the canal, and supplies

the vertebrae, and the membranes and substance of the cord. The
artery now continues its course, appears in the back, internal to

the longissimus dorsi, with the posterior branch of each dorsal

nerve, as seen in the dissection of this part, and supplies the

muscles : the lowest of these branches anastomose with the

lumbar, and the upper, with the deep cervical, and the posterior

scapular arteries, thus completing the arterial anastomosis, be-

hind, along the side of the thorax.

Inter- The intercostal vein commences, in front, by two branches

Veiii! which correspond to those of the artery, runs backwards to the

vertebrae with the artei-y but superior to it, and is joined, at the

head of the rib, by a vein from the interior of the spinal canal,

as well as from the back of the trunk ; it then receives some
small veins from the bodies of the vertebrae, and opens into

either the azygos, or the superior intercostal vein.
Superior The Superior intercostal artery, of each side, arises from the
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subclavian, descends over the two or three first intercostal inter-

spaces, near the heads of the ribs, and supplies an external Artery.

branch to each of these superior spaces, usually one more on
the right than on the left side, and it terminates by anastomosing

with an ascending branch from the upper aortic intercostal.

Each intercostal branch from it divides, at the head of the rib,

into a posterior branch to supply the spinal canal and posterior

muscles, and into an anterior, which runs between the laj'ers of

the intercostal muscles, and is distributed as the other inter-

costal.

The internal intercostal muscle, partly seen in front, in the dis- internal

section of the intercostal spaces, is attached to the inner niargin
^"^^^Jj

of the ribs between which it lies.; and the fibres, consisting of Muscle,

fleshy and tendinous bundles, are directed downwards and back-

wards so as to cross those of the external layer. The muscle
does not extend farther towards the spine than the angles of

the ribs, in the upper spaces, but, in the lower, it reaches nearly

to the heads of these bones; prolonging backwards this layer of

muscles, is a fascia which reaches to the vertebne. The inner

surface is in contact with the pleura, and the outer with the

external layer of intercostal muscles, but separated from it by
the intercostal vessels and nerve. Between the posterior border
of the muscle and the spine, after the removal of the fascia, the

external intercostal muscle appears.

The anterior branches of the dorsal nerves, instead of uniting Anterior

into plexuses like the same nerves in the cervical, lumbar, and 0"^^^^^

sacral I'egions, run forwards to the middle line of the body, Dorsal

supplying the intercostal spaces, and below the sternum, the
'

abdominal wall. Each leaves the posterior branch in the inter-

vertebral foramen, runs outwards in front of the ascending
costo-transverse ligament which separates it from the posterior

division, and lies between the pleura and external muscle of
the space along with the intercostal vessels ; the nerve then enters

between both layers of the intercostal muscles, and runs forwards
either between the muscles, or in the fibres of the inner, to

about midway between the sternum and spine, and divides into

a middle intercostal cutaneous nerve for the integuments of the
thorax and arm, and a filament which continues forwards to the
sternum before it becomes cutaneous : these branches have been
dissected in the wall of the thorax. As the nerve lies between
the layers of muscles, it supplies them with filaments, and is

placed below the intercostal artery ; ancj opposite the head of
each rib, it is joined by one or two filaments from the ganglion
of the sympathetic. Below the sixth intercostal nerve, the an-
terior branches that reach to the middle line quit the intercostal

spaces at tlieir anterior part, and extend forwards in the abdo-
minal wall to the centre of the body. There are some exceptions
to this general distribution of the intercostal nerves ; thus the
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Of the first ascends in front of the neck of the first rib, and leaves the
•^"^'- thorax by the upper aperture, to join the last cervical, in the

brachial plexus ; and the branch which supplies the muscles, and
runs forwards in the first intercostal space to the middle line, is

given off soon after the nerve has left the intervertebral foramen,

is directed forwards along the inner surface of the first rib which
it crosses, perforates the inner layer of muscles opposite the car-

tilage of the rib, and becomes cutaneous by the side of the

sternum, to be distributed as the rest : no middle intercostal cu-

ofthe taneous branch is supplied hy this nerve. The second nerve,
Second,

jyij^g [^ fhg sccond intercostal space, ascends to the first by
crossing the second rib, it then descends again over the second
rib, near its middle, to the second space, and divides into its large

middle cutaneous, and the branch which continues forwards to

the sternum ; this nerve, like the first, gives, soon after its exit,

Of the a branch to supply the muscles in the intercostal space. The
ihird.

^1j|,.(J intercostal enters, oftentimes, between the layers, by perfo-

Poste- rating the internal intercostal muscle. The posterior branch of

branch,
^^ch dorsal nerve passes back between the ascending costo-

transverse ligament and the spine, and is seen in the dissection

of the back.

Sympa. The Sympathetic nerve in the thorax consists, as before seen,

Nerve, of a Central plexus,— the cardiac, placed in front of the spine, in

which the cardiac nerves from the cervical ganglia end; and of a
gangliated cord, situated on each side of it over the heads of the

ribs, which is continued into the neck by the upper aperture of

the thorax, and into the abdomen beneath the ligamentum ar-

cuatum internum of the diaphragm ; it is covered only by the

pleura, and lies over the intercostal vessels. The ganglia on this

thoracic portion of the sympathetic are usually twelve in number,
one being placed over the head of each rib, but the number may
vary in consequence of the union of the two upper, or because

of the disappearance of some of the intermediate ones ; the two
last ganglia leave the line of the heads of the ribs, and are si-

tuated obliquely along the side of the bodies of the vertebrae.

Each ganglion is connected, externally, by two filaments with

each spinal nerve, and, internally, branches are given off from it

to supply the parts in the posterior mediastinum, and to unite

to form the splanchnic nerves : thus, the internal branches from

the six upper are unconnected to the splanchnic nerves, but

supply the aorta, thelongus colli muscle, and some filaments to

the pulmonary plexus ; but the internal branches of the six lower

ganglia, larger than those of the upper, give rise, by their union,

Q^ggj to the splanchnic nerves. The great splanchnic, connected by
spianch- branches to the ganglia as low as the tenth, is a large white

Nerve, nerve, placed on the front of the bodies of the vertebrae, which
descends to the diaphragm, perforates its crus to reach the
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abdominal cavity, and ends in the semilunar ganglion. The lower smaii

nerve, the small splanchnic, much less in size than the other, ^P^^"**

receives branches only from the two last ganglia; it descends Nerve.

to the diaphragm a little external in position to the other, and
perforates the crus either on the outer side of the great nerve

or through the same aperture, to join with the renal plexus and
the semilunar ganglion of the abdomen. This nerve is some-
times divided into two portions which run separately to their

distribution.

The upper surface of the diaphragm, which forms the partition upper

between the thorax and abdomen, is convex on each side, where ^^"^^^^^

it corresponds to the concave base of the lung, but is rather flat Dia-

in the centre which is in contact with the pericardium. The^"^*^™

convexity of the right side is greater than that of the left, in

consequence of the presence of the liver, and ascends to the in -

terval between the fourth and the fifth rib ; but on the left it

reaches only to the intercostal space between the fifth and sixth

ribs. The centre of the muscle is tendinous, but the part in

contact with the wall of the thorax is fleshy ; passing through

the diaphragm are the aorta, with the thoracic duct and vena

azygos, the oesophagus with the pneumo-gastric nerves, and the

vena cava. The phrenic nerves and vessels expand on the upper
surface, external to the position of the pericardium.

The relative position of the parts passing through the upper p^^s
aperture of the thorax can be better seen now, than before the passing^

dissection of the cavity. In the middle line is the trachea, lying the

in front of the oesophagus, the origifls of the sterno-hyoid and"|^Pr^('i,re

sterno-thyroid muscles, and the remains of the thymus gland of t'^e

being in front of these tubes, and the longus colli muscle behind

them ; between the trachea and CESophagus is the recurrent

nerve of the left side. On each side, the bag of the pleura, and
the apex of the lung, project into the neck, the different vessels

and nerves being between them and the trachea and oesophagus;

thus nearest the surface on each side, is the brachio-cephalic

vein, the phrenic, and the pneumo-gastric nerve with its cardiac

branch ; on the right side, next in order from before backwards,

are the brachio-cephalic artery, and cardiac nerves, and on the

left, the left carotid artery, thoracic duct, and left subclavian

artery and cardiac nerves ; and behind these, on each side, are

the sympathetic, anterior branch of the first dorsal nerve to join

the brachial plexus, and the superior intercostal branch of the

subclavian.

In the common order of proceeding the body is now turned Disse^,,

over on the face for the dissection of the back, to which the dis-"*""*

sector must refer ; and after this region is examined, if the

thorax is a separate part from the arm, take three or four of the

vertebrae, with about four inches of the ribs attached, in order
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to see the ligaments connecting the ribs to the vertebrae, and
these bones to each other.* Remove all the muscle from the

vertebral grooves behind, if the spinal canal remains unopened,
as well as from the intercostal spaces, to dissect the ligaments

of the ribs.

Union In the articulation of the head of the rib with the bodies of

R^b'^nd ths vertebrae, its convexity is received into a hollow formed by
bodies of the depressions on the sides of the bodies of two contiguous ver-

tebrae, tebrae, and is maintained in position by the following ligaments

between the two, viz. costo-vertebral and inter-articular, with

two synovia] sacs.

Costo-
'^^^^ costo-vertebral ligament, composed of radiating fibres,

verte- connects the head of the rib to the two vertebrae between which
Liga- it is placed ; it is named stellate from its form, and consists of an
ment. upper portion, the largest, which is attached to the lower border

of the body of the vertebra above ; a lower, to the upper part

of the one below ; and a central part which is fixed to the inter-

vertebral substance.

Inter- The inter-articular ligament, very short and thin, passes from
articu. jhe prominence which separates the two articular surfaces on

the head of the rib, to the interosseous substance between the

vertebrae : to see this the stellate ligament must be cut through
;

it is not px'esent in the articulation of the first, eleventh, or

twelfth rib.

Synovial Two synovial sacs are found in this articulation,— one on each
branes. side of the inter-articular ligament ; but, as in the articulation of

the first rib, and in that of the eleventh and twelfth, there is no
inter-articular ligament, the head of the bone being received into

a single cavity, so there is but one synovial membrane to each

.p^g articulation.

Neckand The neck and tubercle of the rib are united to the transverse

Vexit processes of the dorsal vertebrae by three costo-transverse liga-

Process- ments, and by an intervening synovial membrane.

Anterior The anterior or a:<:endiiig costo-transverse ligament passes from

ttmt ^^^ upper border of the neck of the rib, to the lower border of
verse, the transvcrse process above that to which the other two liga^

ments are attached ; its outer horde • is continuous with the apo-

neurosis between the layers of the intercostal muscles, and is

often divided into two portions. In front of it are the intercostal

nerve, vein, and artery, and between it and the body of the ver-

tebra are the posterior branches of the same vessels and nerve.

To the first rib there is no anterior costo-transverse ligament.

Poste. The postei^ior costo-transverse ligament is a thin band of fibres

Costo- between the apex of the transverse process and the rough part
trans- of ti^g tubercle of the rib.
verse.

* If the tjiorax and extremity should be considered one part, finish the

extremity before the following ligaments.
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The middle costo-transiierse ligament, situated transversely be- Middle

tween the neck of the rib and the transverse process in front off^"^'"'

which it is placed, is best seen by sawing horizontally through verse,

both the neck and the transverse process, and then taking away •

the upper part. The ligamentous fibres are mixed with a red-

dish cellular membranCj and are situated at the lower part of the

neck.

A synovial membrane is placed between the apex of each trans- Synovial

verse process and the tubercle of the rib, except between thetrane.

eleventh and the twelfth and the two last ribs.

The articulation of the cartilages of the ribs to the sternum Union of

and to the osseous parts of the ribs, can be seen on the portion tiiages*of

of sternum removed, and on the ribs that remain connected to"'^^'*'*-

its lower part.

The costal cartilages are united, externally, by periosteum only, To the

to the osseous parts of the ribs, which are hollowed to receive

them; and, internally, the cartilages of the true ribs are articu-

lated to the sternum by an anterior and posterior ligament, and To the

synovial membrane. Those of the false, are united to each other to each'

by anterior and posterior bands of fibres, and the surfaces in con- °"^®'^"

tact are covered with a synovial membrane, but the cartilages

of the two last ribs are separate ; the synovial membranes may
be absent in one or more of the articulations between the car-

tilages, and then only the ligaments will be found uniting them.
The cartilage of the first rib is sometimes united inseparably to

the sternum ; that of the second rib articulates in the angle of
union of the first and second pieces of the sternum, and is pro-

vided occasionally with an inter-articular ligament fixed to its pro-

jecting part, and with two synovial membranes instead of one.

The cartilages of the two last true ribs are also united to each
other in a manner similar to that joining the cartilages of the

false ribs.

In the articulation of the vertebrae to each other, the broad ^''.'icu-

flat surfaces of the bodies are maintained in contact, and united the ver.

by a strong anterior and posterior ligament,, an intervening elas-
*®'^"^*'

tic fibro-cartilage being placed between them ; other ligaments

connect the processes of one vertebra to the same parts of an-

other; thus ligaments join together the plates of the vertebrae,

the articular processes, and the spines. The portion of spine

employed for the ligaments of the ribs may be used for those of

the vertebrae^ and the spinal canal having been opened, either

now, or before, for the dissection of the cord, and the medulla
and its membranes removed, the ligaments of the bodies will be
seen in front of the vertebrae and behind them ; the ligamenta
subflava between the plates or arches of the vertebrae, and the

supra- and inter-spinous ligaments can be dissected on the portion

of spine removed in opening the canal.

IhQ ligamenta subjiava, so named from their colour, consist Union of
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the Pro. of a sti'ong, yellowish ligamentous and elastic structure, situated
cesses,

(jef^ggfj j^g arches or plates of the vertebrae, to connect them
menta together, and close the spinal canal behind. These ligaments,
subflava. begj gggj^ \yy looking at their inner surface, are of a somewhat

square shape, and two are placed in the interval between the

arches of two contiguous vertebrae ; each is attached below to

the upper border, but above to the inner surface of the half

arch ; an interval in the middle line separates the ligament of
one half of the arch from that of the other side, and its outer

border is in contact with the junction of the articulating pro-

cesses ; their spinal surface is contiguous to the dura mater, and
they are covered externally by the arches of the vertebrae.

Supra- The spinous processes are united together by supra- and inter-

Liga-"'' spinous ligaments. The suprci'Spinous consists of longitudinal
Hient. bundles of ligamentous fibres connecting together the apices

of the spinous processes. It is thin in the back to what it is in

the loins, and it does not exist in the cervical region ; some of

its fibres are superficial, and are continued over three or more
spinous processes, and others are deep and pass from spine to

spine. It is closely united to the tendons of the muscles attached
Inter- j-q j-j^g spincs. Tile inter-spinous ligaments, situated deeper than

the preceding, occupy the intervals between the spinous pro-

cesses, and extend from root to apex; each is attached above
to the under surface of the spine, and below to its upper border.

The size of these depends upon the intervals between the spi-

nous processes; thus, in the back, they are much smaller than

in the loins. The sides of the ligament, in each space, are in

contact with the multifidus spinae muscles, one margin is united

with the supra-spinous ligament, and the other extends down-
wards to the interval between the ligamenta subflava.

oflhe
"^'^^ articular processes are covered with cartilage, and a sy-

Articuiar woCToi membrane is interposed between them; and enveloping
^wcess.

jj^g whole, is a capsular ligament of some irregularly scattered

Capsuie. fibres, which are stronger externally than internally. This arti-

Synoviai culatiou is partly covered on the inner surface by the ligamenta

brane. subflava, and on the outer by the muscles ; its size and extent

will vary in the several regions, according to the difference in

the articulating processes of the vertebrae.

Liga- The bodies of the vertebras are united together by an anterior

the"Bo°'^ and posterior common ligament, and by an intervertebral fibro-
dies. cartilage.

Poste- The posterior common ligament, situated on the posterior sur-

commonface of the bodics of the vertebrae, and in the vertebral canal,
Liga- reaches from the axis to the sacrum ; it is wider opposite each

intervertebral fibro-cartilage than opposite the bodies of the ver-

tebras : which gives a sinuous appearance to its margins, parti-

cularly in the lumbar region. The ligament is stronger and
wider in the back, than in either the neck or loins, and the fibres
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which enter into it are, superficial, extending over three or four

bodies, and deep, between those of two vertebrae ; the thickness

of it in the back is greater than in the other regions. The sur-

face which looks to the spinal canal is in contact with the dura

mater, and the other lies against the intervertebral cartilages, to

which it is closely joined, and the bodies of the vertebrae, from

which it is separated, in their centre, by the small vessels that

perforate them. Along each side of the ligament is the longi-

tudinal vein of the vertebral canal.

The anterior common ligament extends in front of the verte- Anterior

brae from the axis to the sacrum, is whiter, and presents more l?^^°"
marked fibres than the posterior ; it is rather wider opposite ™^"''

the bodies of the vertebrae than opposite the intervertebral sub-

stance, and its breadth is greater in the dorsal than in the cervical

region, but less than in the lumbar. The fibres, as in the pos-

terior, consist of two planes, — a superficial, which passes over

the bodies of three, four, or five vertebrae, and a deep, from that

of one vertebra to another ; the fibres come from the interver-

tebral fibro-cartilages, rather than from the bodies of the verte-

brae, are attached to the margins more than to the centre of the

body, and form a band, thicker in the middle than at the borders,

which is perforated by small vessels to the vertebrae. This

ligament is covered in the dorsal region by the aorta, thoracic

duct, and vena azygos, and it lies on the intervertebral substance

and bodies of the vertebrae.

The intervertebral Jibro-cartilages, seen when the anterior inter-

and posterior common ligaments are removed, form a series of Fibro/

discs of a cartilaginous structure, situated between the bodies f^^^^"

of the vertebrae, which they serve to connect together, the

highest being found between the second and the third cervical

vertebra, and the lowest between the last lumbar and the sacrum.

The thickness of these bodies is less in the back and neck than
in the loins, their shape depends upon that of the vertebrae,

and their depth, at the front and back, varies in the different

regions ; thus, in the cervical and lumbar region, where the spine

is convex forwards, the anterior part of each cartilage is thick-

est ; but in the dorsal, in which it is concave in front, the

anterior border is thinner than the posterior. Separate one
vertebra from the cartilage, to obtain a horizontal view of it,

and saw, vertically, one or two others, to see its elasticity.

Each intervertebral cartilage is united firmly, above and below,

to the bodies of tlie vertebrae between which it is placed, and is

thicker in the middle, where it is pulpy, than at the circumfer-

ence. A number of cartilaginous plates enter into its structure,

and these are more compact, and closer together at the circum-
ference than in the centre, at which part they are separated by
a soft spongy substance, permeated by a viscid fluid which
projects from its situation when a vertical section is made. The
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fibres of each cartilaginous plate pass obliquely from one ver-

tebra to the other, so that those of one plate or layer cross

those of the other, like the legs of the letter X : this disposition

of the fibres in the layers is best seen between the lumbar ver-

tebrae, since this structure is large, and the layers are easily

separated from each other. The intervertebral substance is

united, in front and behind, to the anterior and posterior common
ligaments ; laterally, it is joined by the ligaments of the articula-

tion of the head of the rib, and it reaches to the intervertebral

foramen.

• DISSECTION OP THE SHOULDER AND SCAPULAR REGION.

Dissec- After the dissection of the muscles of the back, detach the
tion. upper extremity from the trunk by cutting through the serratus

magnus muscle, and place the limb on the table with the sub-
scapularis uppermost ; tie together the axillary artery and
brachial plexus, and fasten them to the coracoid process ; sepa-

rate from each other the muscles inserted into the base and
superior costa of the scapula, and clean them.

Muscles Into the superior costa is fixed the omo-hvoid muscle, which
to thp • *... *^

.

Superior is about half an inch wide, is attached to the superior costa
Co^sta of behind the ligament converting the notch in this part of the
Scapula, bone into a foramen, and sometimes to the ligament : the di-

rection of the muscle is upwards and inwards to the clavicle,
To the to which it may, occasionally, be found connected. Into the base

are inserted the levator anguli scapulae, between the superior

angle and spine of this bone ; the rhomboideus minor to the

smooth surface opposite the spine ; and the rhomboideus major

between the spine and inferior angle, but it is not fixed directly

to the bone in all this extent, but only inferiorly, the other fibres

ending in an aponeurotic arch which is connected, above, near

the spine of the scapula ; between this arch and the bone is a

thin fibrous membrane perforated by vessels. Internal to these

is the large serratus, attached to the scapula by three distinct

parts, corresponding to the separate portions of the muscle ;
—

the upper one, thick and fleshy, is fixed to the rough surface of

the bone internal to the superior angle, the lower, larger and
more muscular, to the impression on the inner side of the

inferior angle, and the middle portion, very thin, and almost

membranous in some subjects, is attached to the base of the

bone between the angles, forming a septum between the leva-

tor anguli and rhomboidei on the one side, and the subsca-

pularis on the other. The serratus, by its position, conceals the
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greater parf of the subscapularis. The posterior scapular artery

is now seen to supply these muscles.

Separate the serratus from the subscapularis, take away the Dissec-.

cellular membrane, and the subscapularis muscle is seen to be

covered by a fascia attached to the bone around its margins.

Remove this, and the muscle is exposed.

The subscapularis muscle is triangular in shape, covers the Subsca-

ventral surface of the scapula, and extends beneath the axillary Muscle,

vessels and nerves to the head of the humerus ; along the in-

ferior costa, the muscle projects beyond the bone so as to come
into contact with the latissimus, but on the other sides it does

not reach to the margins. It arises from all the concave por- Origin.

r

tion of the venter or costal surface of the scapula, and is con-

nected to the ridges on the bone by tendinous processes amongst
the muscular fibres ; from this origin the fibres, collected into

separate bundles, ascend, the inferior being oblique, and the

superior almost horizontal, to the surface of a tendon placed at

first in the interior of the muscular fibres, but which, escaped

from these, is inserted into the small tuberosity of the humerus, inser-;

and some of the inferior fleshy fibi'es are continued to the neck
of the bone below this process. To see this insertion, throw
down the axillary artery and nerves, and detach the subscapu-

laris from the fossa, noticing at the same time the tendinous

processes of origin ; follow back the tendon of insertion into the

muscle, into which it extends for some distance ; it will be
seen to be inseparably united to the anterior and inferior part

of the capsule of the shoulder joint, to extend farthest along the

upper border of the muscle, and to have, between it and the

root of the coracoid process, either a bursa which communicates
with the joint, or a prolongation of the synovial membrane of

the articulation. The muscle is covered in the greater part of Ma-
its extent by the serratus magnus which lies against it, separated,

however, by cellular membrane, by the fascia covering the sub-
scapularis, and near its insertion into the humerus it is crossed

by the axillary vessels and brachial plexus of nerves, and by the
muscles which arise from the coracoid process ; entering this sur-

face near the vessels are numerous small arteries and the sub-

scapular nerves already seen. It lies on the venter of the scapula,

crosses the neck of the bone and articulation of the shoulder
joint, and conceals an arterial anastomosis on this surface of the
bone. In relation with the upper border is the omo-hyoid mus-
cle, and anterior to this are the supra-scapular nerve and artery

;

the inferior border is in contact with the latissimus, conceals the
long head of the triceps, and is separated from the teres major
by a process of fascia; along this border run the subscapular
artery, vein, and nerves for the teres and latissimus ; the base
of the muscle is close to the insertion of the serratus magnus,
which separates it from the rhomboideus major. infra-

A considerable artery^ the infra-scapular branch, is given ofFbrancii!"^
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from the dorsal artery of the subscapulai% to ramify in the sub-
scapular fossa. It arises opposite the inferior costa of the sca-

pula, runs upwards beneath the subscapularis, and anastomoses
with branches of arteries which come from the axillary and
perforate the muscle; some of the branches radiate downwards,
and some across the centre of the bone, to join with those turn-

ing over the costae of the scapula : this artery supplies the arti-

culation of the shoulder and the bone.
Dissec- Turn now to the dorsum of the scapula, but before dissecting

the muscles, seek the cutaneous nerves distributed over the
deltoid muscle. Place the arm over a block high enough to

allow it, when the scapula is fixed on one side^ to hang on the
other, so as to render tense the muscular fibres. Remove the
skin by beginning at the anterior border of the deltoid already

exposed, and raise it from before backwards. The integument
has been removed from the greater part of the dorsum of the

scapula by the dissection of the trapezius.
Cutane. The cutaneous nerves are the supra-acromial branches of the
OUS • 1 1 1 1 n 1 n
Nerves, ccrvical plexus, cutaneous branches or the cu'cumflex nerve,

which appear below the posterior border of the deltoid, also

some filaments of the same nerve, which perforate the muscle :

these ramify in the integuments over the deltoid.
[

Take the fascia from the deltoid, to expose it ; this may be
begun at the anterior border ; in removing it, the dissector will

find that it dips between the fibres of the muscle, dividing it

into large fasciculi which resemble those of the gluteus maxi-
mus, and from the coarseness of these some difficulty will be
experienced in cleaning them. At the posterior border of the

muscle the fascia is continued over the infra-spinatus muscle.

Of course the muscle will be dissected in the direction of its

fibres, viz. from above downwards.
Deltoid The deltoid is a large triangular-shaped muscle, the base

above, at the clavicle and scapula, and the apex below, at the

Origin, humerus. It arises from the whole of the inferior border of the

spine of the scapula, from the anterior border of the acromion

process, and from the external half or third of the clavicle ; the

fibres, as in all triangular muscles, take different directions, the

anterior, the shortest, pass downwards and backwards; the middle

descend vertically; and the posterior, the longest, are directed

downwards and forwards, to form a thick pointed portion, which
inser- js inserted, by a tendon, into the impression on the middle of the

outer surface of the humerus, between the fleshy processes of
^eia- tiie brachialis anticus muscle. The cutaneous surface is convex

forwards by the position of the head of the humerus beneath,

and forms the projection of the shoulder; it is fasciculated on

the surface by processes of fasciae which dip between the fibres,

and the number of these varies ; sometimes the muscle appears

to be divided into three portions, corresponding to the attach-

Dissec-
tion.
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ments to the clavicle, acromion, and scapula, and, at others, into

more. The platysma covers the upper part of the muscle, and'

the fascia and cutaneous nerves the lower. The anterior border

is parallel to the pectoralis major, separated from it by the cephalic

vein and thoracica huraeraria artery; the posterior rests on the

infra-spinatus muscle and overhangs the triceps muscle. The
base is attached to the clavicle and scapula, and corresponds to

the line of insertion of the trapezius to the upper border of these

bones ; the apex is attached to the humerus, and a digitation of

the brachialis anticus lies on each side of it. Divide the deltoid

near its upper attachment, and throw down, as much as the

vessels and nerves on the under surface will permit, the lower

part of the muscle to see its insertion ; dissect at the same time

the circumflex artery and nerve beneath the muscle. A bursa

will be seen beneath it. The insertion is fleshy on the outer"inser-

aspect, but tendinous beneath, and the under surface of the'ti™

°

muscle is also aponeurotic above this ; the attachment to the bone ^"^''°"'

consists of a central tendon which is the strongest, receives the

middle or vertical fibres, and projects lowest on the bone ; of an
anterior portion, extending upwards from it along the bone,

which receives the clavicular fibres of the muscle, and joins the

insertion of the pectoralis major ; and of a posterior thinner por-

tion which, in like manner, is united to the fibres from the spine

of the scapula. The muscle conceals posteriorly, below the Reia- '.

spine of the scapula, the infra-spinatus and teres minor muscles ; the po°-
'

the head, and upper part of the humerus, with the tendons of 5^^'°/^,^

the teres minor, infra- and supra-spinatus muscles inserted into

the great tuberosity of this bone : between these and it a large

bursa is placed. Below the head of the bone are the circumflex

arteries and nerve, and the upper part of the biceps muscle; in

front of the humerus, the coracoid process and muscles attached
to it, and near the clavicle, the inferior acromial arter}'.

Follow back the circumflex vessels and nerve round the neck jjissec-

of the humerus, taking away the cellular membrane which fills ''""•

up an interval behind the bone, and in front of the long head of
the triceps ; in this fat is a branch from the nerve to the teres

minor muscle placed along the inferior costa of the scapula.

The posterior circumjlex artery is a branch from the axillary; p^^^g
opposite the lower border of the subscapularis muscle, it leaves "o""

the artery and axilla by passing round the neck of the humerus, fle"™'.

through a space bounded in front by this bone^, behind by the '^"^^^

long head of the triceps, and above and below by the teres

muscles; the artery is accompanied by the circumflex nerve
placed above it, and by a vein ; having passed through this space,
it enters beneath the deltoid muscle and divides into numerous
branches;— some of these ascend on the capsule, and head of
the bone supplying them, one of the branches passes in front of
the tendon of the teres minor, and one behind, this last also

B B



370 DISSECTION OF THE SHOULDER.

supplies the teres minor, or the branch to it may be given off

when the trunk is turning round the humerus ; otliers encircle

the neck of the bone to anastomose with the anterior circumflex ;

but the greater number of branches descend, and are distributed

to the under surface of the deltoid, and join with branches to this

muscle from the acromial thoracic artery : this artery supplies

also the long head of the triceps muscle. The inferior acromial

branch is now seen.

Circuin-' The circumjlex nerve, a branch from the posterior cord of the

Nerve, brachial plexus, and lying at first behind the axillary artery,

soon leaves the axilla by passing round the lower border of the
subscapularis, and close to the articulation of the shoulder ; it

then runs with the artery, but placed nearer the head of the
humerus, through the interval between this bone and the triceps

muscle, and, beneath the deltoid, divides into numerous branches
which enter the under surface of the muscle to supply its sub-
stance ; some of these perforate the deltoid and enter the integu-

Branch ments. As the nerve passes by the subscapularis it gives a branch

Teres to the tcres minor, which enters the lower border of this muscle
minor, ^p^j supplies it; and near the posterior border of the deltoid, the
Cutane- cutaneous branch of the shoulder, which perforates the fascia,

branch, and is distributed, as seen, to the integuments over the deltoid.

Anterior The anterior circumjlex artery, much smaller than the pos-

flex Ar- terior, arises from the outer side of the axillary artery below the
^T- head of the humerus, and rather below the origin of the posterior

circumflex; it passes horizontally outwards in front of the neck
of the bone, above the tendons of the latissimus and teres

muscles, and beneath the coraco-brachialis, short head of the
biceps, and external cutaneous nerve, to the bicipital groove of
the humerus ; at this part the artery divides into an ascending
branch, which runs in the groove, supplies the head of the bone
and the articulation ; and a transverse, which is directed out-

wards to anastomose with the posterior circumflex, and acromial

thoracic arteries.

Infra- The infraspinatus muscle will be seen by removing the apo-

Mu^ie. neurosis which covers it, and is attached to the margins of the

scapula and spine of this bone, sending a process between this

muscle and the teres minor, and is continued forwards to its in-

sertion. The muscle is triangular in shape, occupies the infra-

spinal fossa, and extends from it to the head of the humerus. It

Origin, ariscs from the greater part of the infra-spinal fossa by fleshy

and tendinous processes, except near the neck ot the bone, where
it is separated by the infra-spinal vessels and nerve, and by
gome cellular membrane ; from the lower surface of the spine,

from the fascia covering it, and from the process of fascia between
it and the teres minor. The fibres run outwards, and the lower

ones obliquely upwards, to the tendon which, concealed by those

fibres that arise from the spine, passes over the capsule of the

tion
' articulation of the shoulder, and is inserted into the middle of the
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three depressions on the great tuberosity of the humerus, being

connected by a tendinous expansion with the tendons of the

supra-spinatus and teres minor. The cutaneous surface is rough
when the fascia is removed, because the fibres attached to it are

divided ; the part of the muscle near the spine of the scapula is

covered by the deltoid, and that near the inferior angle by the

latissimus, but the portion between them is subcutaneous. The Reia-

upper border is in contact with the spine of the scapula, and del-

toid muscle attached to it ; the lower has parallel to it the teres

minor, from which it is often separated by a process of fascia,

and the teres major comes into contact with it at the inferior

angle of the scapula ; the posterior border corresponds to the

insertion of the rhomboideus major. The muscle lies on the

scapula, on the infra-spinal branches of the supra-scapular vessels

and nerve, and on the humero-scapular articulation.

The teres minor muscle is a long narrow slip placed near the Teres

inferior costa of the scapula, and below the infra-spinatus, to Muscle.

which its origin is, frequently, inseparably united ; if the fascia

covering it is not removed, let it be done. It arises from a Origin,

smooth surface on the dorsum of the scapula, between the in-

ferior costa and the fossa infra-spinata, and also from the pro-
cesses of fasciae which incase it ; the fibres run upwards to the

tendon o{ i?isertion which is attached to the inferior of the three Jnser-

depressions on the great tuberosity of the humerus, and some
are continued forwards to the bone below this process. The Reia.

superficial surface is covered by the deltoid, and is partly sub-
''°"*'

cutaneous; and the deep lies on the scapula, long head of the
triceps, and articulation of the shoulder joint. The upper
border is in contact with the infra-spinatus ; and the lower with
the teres major, near the inferior angle of the scapula ; but as
these muscles diverge to their insertions, they have not this

relation in front ; this border lies on the long head of the triceps,

and underneath it turns the dorsal branch of the subscapular : a
branch of this artery lies between the teres muscles.

The teres major muscle is extended from the inferior angle of Tere»

the scapula to the humerus, and it will be necessary to turn to Musde,

the front of the arm to see part of its anatomy. Its origin is
Origin,

from the rough surface on the dorsum of the scapula a little

above the inferior angle, and for some distance along the
inferior costa, from the fascia covering the subscapularis muscle;
the fibres are directed forwards to the humerus to join the
tendon of insertion which, about two inches wide, is fixed to the ["*^'-

posterior and inner border of the bicipital groove of the hu-
merus. The tendon appears sooner on the anterior than the
posterior surface of the muscle, is intimately united to the
lower border of the tendon of the latissimus, but not so closely
near the bicipital groove, since a bursa intervenes between
them

; it extends as high as that of the latissimus, and nearly
B B 2
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as'faV below, as that tendon is wide, and an expansion is sen|
Reia- off from the tendons to the fascia of the arm. In front, the

latissimus dorsi, axillary vessels and nerves^ and coraco-brachiali?

and biceps muscles lie on it; and, behind, it is covered, at the
inferior angle of the scapula, by the latissimus dorsi, but as this

becomes inferior to the teres, this surface is then subcutaneous.
When the teres has passed below the inferior costa of the sca^

pula, it is placed in front of the long head of the triceps, and
assists to form the posterior boundary of the axilla. The upper
border is parallel to the subscapularis, but separated by an in-

termuscular septum, and by the circumflex arterj'^ and dorsal

branch of the subscapular; it lies close to the teres minor,

as far as the tendon of the triceps, the process of fascia and
descending branch only of the dorsal artery intervening. The
lower border is in contact with the latissimus, and is received

into a hollow formed by the crossing of its fibres, as was seen in

the examination of this part of the muscle ; but near the hu-!

merus, in consequence of the greater extent of its tendon and
.: the ascending of that of the latissimus, the teres projects below

aFu/e ^^ Between the teres and the lower border of the scapula,

lower ^with its subscapularis and teres minor muscles, is a triangular

the Sea- Space, limited in front by the shaft of the humerus, and it is

puia. divided into two by the long head of the triceps which crosses

about its. centre ; the posterior division, triangular, is bounded
above by the lower border of the scapula and its muscle, below by
the teres major, and in front by the long head of the triceps, and
through it passes the dorsal branch of the susbcapular artery ; the

nnterior, larger in size, because of the greater divergence of the

teres from the border of the scapula, is somewhat square-shaped,

the teres ma.jor being below, the scapula and subscapularis

muscle above, the shaft of the liumerus in front, and the long

head of the triceps behind : the posterior circumflex artery and:

nerve, which are distributed to the deltoid, pass through it from
the front to the back of the arm.

Dissec- Before dissecting the supra-spinatus, which would come next
'""

in order, the ligaments connecting the clavicle and scapula

should be studied, since the acromion requires to be sawnr

through to expose this muscle.
Union

ji^g clavicle is united to the coracoid process of the scapula
ciav'icie by means of a ligamentous band between them, and to the

Scapula, acromion by an articulation, and synovial membrane.
cmacc- The coraco'clavicular ligament, easily seen by removing some

[IrLig^- cellular membrane which surrounds it, is a firm ligamentous
ments, process connecting the bones. In consequence of parts of

this ligament having different directions, two distinct names
have been given to these, although they are united posteriorly.

Conoid The posterior portion, called conoid, is triangular in shape, the
portion,

gpgj^^ below, joins the posterior part of the coracoid process, and

the base, above, is attached to the tubercle on the under surface
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of the clavicle; the anterior, the trapezoid, rather square-shaped, Trape- -

is larger than the conoid, and is placed external to it; it is fixed,

below, to the inner border of the coracoid process, and, above,

to the line extending from the tuberosity on the under sur-

face of the clavicle towards the outer extremity of the bone;
the posterior part of this ligament is united to the conoid, but
the anterior is separated from it by cellular membrane.
The acromio-clavicular articulation is formed by the articular Acro-

surfaces of the clavicle and acromion^ retained in contact by vicuiar"

ligaments, with a synovial membrane between them ; and to see^'l^j^

it, the cellular membrane, and fibres of the trapezius and deltoid,

must be removed.
The capsular membrane of this articulation consists of scat- capsu-

tered fibres which surround the ends of the bone, and are thicker

above and below; which has occasioned separate superior and
inferior ligaments to be described to the articulation.

The inter-articular cartilage is sometimes found between the inter-ar-

bones at their upper part only, and the articular svu-faces, and synovUii

the sides of the cartilage are covered by one simovial membrane. Mem-

To see these parts the clavicle may be sawn through external to

the coraco-clavicular ligament, and a longitudinal section made
through the articulation of it and the acromion.
The proper ligaments of the scapula are ligamentous bands

^g^ft'^ pf

passing from one part to another of the same bone. the sca-

ThQcoracoacromial, ox anteriorproper ligament o^ihescdi^yAdi,^

is a triangular ligamentous band between the acromion and acrc^'^°"

coracoid process. It is attached, externally, by its apex, to the "''3'-

point of the acromion process in front of the articulation to the
clavicle, and, internally, by its base which is separated into two
portions, to the outer border of the coracoid process of the

scapula, the anterior portion, almost transverse, being fixed to its

apex, and the posterior, stronger, more oblique, and longer, to its

base : the part of the ligament between these two is membranous.
The upper surface is covered by the deltoid, the lower forms
with the acromion an arch over the supra-spinatus muscle, and
articulation of the humerus.
The posterior proper ligament of the scapula is a short, strong poste.

band of fibres, extended across a notch in the superior costa of g^°^^'j

this bone, converting it into a foramen ; it is fixed in front to the

base of the coracoid process, and behind to the superior costa,

and through the foramen formed by it passes the supra-scapular
nerve, but above it, the artery of the same name. The omo-
hyoid muscle arises from it.

Saw through the acromion, so as to remove it with the outer Dissec-

extremity of the clavicle, and the supra-spinatus will be seen ''°"-

after the removal from its surface of a strong fascia which covers
it in, as in the case of the infra-spinatus, and is attached to the
margins of the fossa.

. . B B 3
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Supra- The supra-spinatus muscle^ also triangular in its shape, is

Muscief situated in the supra-spinal fossa. Its origin is from the surface

Origin, of the bone in the fossa, as well as from the fascia which covers
it; the fibres converge as they pass forwards and outwards to

inser- the tendon, which passes over the articulation, to be inserted
*'°"' into the upper of the three impressions on the great tuberosity

of the humerus; an expansion is sent from the tendon to join
Reia- witii that of the infra-spinatus. Tiie cutaneous surface is

covered by the trapezius, and beneath it by the fascia ; the

muscle lies on the bone in the supra-spinal fossa, and on the

artery and nerve which run under it, on the humero scapular

articulation^ and on the head of the humerus. The upper border
is parallel to the superior costa of the scapula, and in contact

with the omo-hyoid muscle, and supra-scapular artery and nerve;

the lower rests on the spine of the scapula; the base, towards the

base of the scapula, corresponds to the insertion of the levator

anguli scapulae.

Dissec- Separate the supra-spinatus from the supra-spinal fossa by
detaching it at the base, and the infra-spinatus from the infe-

rior depression ; and dissect the supra-scapular artery and nerve,

which enter beneath the upper border of the supra-spinatus,

and the dorsal branch of the subscapular, beneath the infra-

spinatus muscle.
Supra- The supra-scapular artery is one of the branches into which

Artery!'^ the transversalis humeri divides near the superior costa of the

scapula ; it enters into the supra-spinal fossa beneath the supra-

spinatus muscle, by passing usually above the ligament which
converts the notch in this part into an aperture, the nerve being

below it. Beneath the supra-spinatus muscle, it gives off the

spmaT svpra-spinal artery^ w^hich sends outwards and inwards branches
branch, to the musclc, and to the articulation, and some enter the bone

;

the trunk then passes beneath the acromion into the infra-spinal

s"inai
fossa, and terminates in the infra-spinal artery^ which gives

branches downwards tb the muscle, and to the inferior angle

of the scapula, outwards on the bone to supply it, and to join

the posterior scapular; and inwards, some to anastomose freely

with the dorsal artery of the subscapular. One or two branches

of the supi'a-scapular ascend by the side of the spine to perforate

the attachments of the muscles to this part, and to ramify on
the acromion process with the superior and inferior acromial.

Dorsal The doTsal branch of the subscapidar arises from this artery

oHhe soon after it has passed the head of the humerus ; it runs along

puiar^ the posterior wall of the axilla, passing backwards from the sub-
Artery, scapular, and lying on the subscapularis and tendon of the long

head of the triceps, to reach the posterior of the two spaces

at the inferior border of the scapula ; the branch then turns

through this space, close to the inferior costa which is grooved
for it, enters the infra-spinal fossa beneath the teres minor and
infra-spinatus muscles, and terminates by supplying the muscles



DISSECTION OF THE ARM. 375

and fossa, and by anastomosing with the infra-spinal branch of

the supra-scapular artery. When it turns round the bone, it

gives off a long descending branch, which continues along the

inferior costa, between the teres minor and major, to the in-

sertion of the latter ; at this point it turns to the dorsum of the

scapula, and anastomoses with the other arteries on this surface,

and M'ith the posterior scapular. These arteries are accom-
panied by veins which have the same relations.

The supra-scapular nerve, a branch of the brachial plexus, is Supra«
"

dissected to this part in the neck; when it reaches the superior Nerve?"^

costa of the scapula, it enters the supra-spinal fossa by passing

through the notch ; the nerve is then directed downwards
and outwards beneath the acromion, and a fibrous band which
binds it down in this part, to reach the infra- spinal fossa, in

which it divides into many filaments that radiate to supply the

upper and lower parts of the muscle. In the supra-spinal fossa

it gives off, moreover, two filaments, one near its entrance, and
the other near its exit from it : these correspond to the supra-

spinal branches of the artery, and those below the acromion
to the infra-spinal branch of the same vessel.

DISSECTION OF THE ARM.

The dissection of the shoulder being completed, continue djsjj

•with that of the arm:— place the extremity on the table with t'o"-

the front uppermost ; make an incision along the centre of
the prominence of the biceps, and continue it to about two
inches below the bend of the elbow ; at its termination, make
a transverse one to allow the skin to be raised in two flaps,

and remove it from both the front and back of the arm, to

dissect the cutaneous veins, nerves, and fascia ; a bursa is

found between the olecranon and skin. The cutaneous nerves
on the outer side of the arm are, from the circumflex, which
have been seen on the deltoid, from the musculo-spiral or radial,

about the centre of the arm, and from the external cutaneous,
in the outer bicipital groove, immediately above the elbow ; on
the inner side and in Iront, as in the thigh, the nerves are much
more numerous ; thus, beginning above, are found the small

cutaneous branch of the internal cutaneous, and the cutaneous
from the nerve of Wrisberg * ; the internal cutaneous perforating

the fascia by two branches, over the artery in the middle of the

arm; and, nearer the posterior part, to which the}' are dis-

tributed, the cutaneous branch of the musculo-spiral, and the

* There is sometimes a small branch from the two upper intercostal-

cutaneous to the integuments over the coraco-brachialis muscle.

B B 4>
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long descending branch of the nerve of Wrisberg, about the
Jower third ; and posterior to these and distributed behind are
the brandies of the intercosto-humeral. The veins are most
numerous in front of the bend of the elbow^, and the basilic and
cephaHc ascend from them along the inner and outer sides of
,the biceps muscle.

Super- The superficial fascia of the arm is thicker in front of the

Fas^cia. elbow than in the other parts, and contains between its layers
the superficial veins and lymphatics, as in the groin. The super-
ficial layer contains the fat, and varies most in thickness.

Veins in In front of the bend of the elbow the cutaneous veins of the

the""^°^
forearm, seen issuing from beneath the integument, unite in the

Elbow, two veins of the arm; they are frequently very irregular, but in

the normal arrangement they have the following disposition:—
a small vein, the radial, lies on the outer side^ and is a continu-

ation of the veins of this part of the forearm ; some larger ones
the anterior ulnar, unite, in front of the inner condyle, to

form the ulnar vein, which is then joined by the posterior ulnar

from behind ; and in the centre is the large median vein. The
median, usually the largest of the three, divides, rather below
the bend of the elbow, into an internal branch which joins the

ulnar, to give rise to the basilic vein of the arm, the communi-
cating branch being named the median basilic ; and into an ex-

ternal, M^iich unites, in like manner, with the radial, to form the

cephalic vein, and the communicating branch between these is

the median cephalic. The point of division of the median is

joined by a branch from the deep vein, which perforates the

fascia of the forearm. The median basilic and cephalic veins

should be studied with care by the dissector, since venesection

is practised in them ; and the relation of the median basilic to

tlie brachial artery which it crosses, as well as to its varieties,

is very important.

Median The median basilic vein passes upwards and inwards over the
Basilic, brachial artery, to reach the inner border of the biceps, and to

unite with the ulnar in the basilic vein. Its direction is more
horizontal than that of the median cephalic, but this varies ac-

cording to the situation of the median vein ; for when this is

nearer the inner side of the arm, the median basilic will be more
vertical in its direction, and vice versa; in this vertical po-

sition the vein will cross the artery more obliquely, and lie along

its side for a greater distance. It is covered by the superficial

fascia and skin, and is crossed by some small branches of the in-

ternal cutaneous nerve ; it lies on the aponeurosis of the arm, in

the interval between the muscles arising from the inner condyle,

and the inner border of the biceps, and crosses the brachial

artery, separated from it by a strong aponeurotic layer sent from

the tendon of the biceps towards the inner condyle, to join the

fascia of the arm, and which is strongest rather below the bend
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of the elbow : behind the vein are three or more large branches

of the internal cutaneous nerve, which cross it. This vein is

more prominent and fixed than the median cephalic, in conse-

quence of its firm support behind, is generally tlie larger trunk,

and is selected for venesection. In cases of high origin of the

radial or ulnar arteries from the brachial trunk, it is to this vein,

with reference to the operation of venesection, that they have an

important relation ; for the irregular branch may pass beneath

the fascia and vein, as the brachial, increasing the number of

vessels behind it, and the chances of injury; or it may be super-

ficial to the aponeurosis of the arm in close contact with the

vein, for which, in fat subjects, it is not impossible that it may
be mistaken. The median cephalic, the other division of the Median

median, runs more vertically upwards and outwards than thejicf
*'

median basilic, to reach the outer border of the biceps ; it is

external to the artery, and loosely supported behind, in conse-

quence of being surrounded by cellular membrane, and lying in

the deep groove between the biceps and outer mass of muscles
of the forearm ; it is covered only by the superficial fascia and
skin, and lies on the aponeurosis of the arm, and external cuta-

neous nerve which perforates the fascia in the outer bicipital de-

pression a little above the vein. This vein is sometimes larger

than the median basilic, butj from its position between the

muscles, it is difficult to compress or open it.

The basilic vein, commencing above the inuer condyle, butBasiuc

lower down than the cephalic, by the union of the median basilic^""-

and the ulnar, ascends along the inner bicipital depression of

the arm, and perforates the aponeurosis about its centre, to join

a deep vein, or it continues up to the axillary vein, with which
it unites. In its course it is situated over the brachial artery,

separated only by the aponeurosis, and is accompanied by the

branches of the internal cutaneous nerve which lies to the outer

side. The posterior ulnar veins sometimes open below into it

instead of joining the ulnar, and it receives cutaneous veins in

the arm. The cephalic, formed a little above the elbow by the cepha-

median cephalic and radial veins, ascends along the outer part ^"'•

of the arm, superficial to the fascia, in the outer bicipital de-
pression, and in the interval between the pectoral and deltoid

muscles ; and it terminates by perforating, below the clavicle,

the aponeurosis of the arm and costo-coracoid membrane, to

join the axillary vein. It has no relation to vessel or nerve in

its upper part, but in the lower the external cutaneous nerve is

behind it.

The superficial lymphatics, placed above the fascia of the arm, Lym.
require to be injected with mercury to dissect them, and the p*^^*'"'^*

glands are not found lower than the bend of the elbow ; the

vessels ascend along the basilic, to join the axillary vein. In
the upper part of the course of the cephalic, a lymphatic vessel
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accompanies the vein, receives the lymphatics from the outer

part of the arm, and opens into the axillary glands.

Cutane- The external cutaneous nerves of the musculo- spiral, the highest

Nerves °^ ^^^ cutaneoiis nerves on the outer side of the arm, except
on the those from the circumflex, are two or three in number, and
Sid" perforate the fascia about the centre of the arm ; the smaller

External branches supply the integuments of the outer and posterior

ousof'^' P^''^ but one large descending branch, distributed to the fore-
the Mus-arm, runs along the outer side of the arm external to the cephalic

spiral, vein, passes by the elbow joint, and will be afterwards followed

as far as the wrist.

External The external cutaneous nerve, or branch to the integuments

ous."
^' from the musculo-cutaneous of the brachial plexus, perforates

the fascia in the outer bicipital depression rather above the

elbow joint, descends beneath the median cephalic vein, and
soon divides into branches for the forearm.

On the The internal cutaneous nerve perforates the fascia of the arm

sMe'^and about its Centre by two branches ; the external, the largest, de-
front scends beneath the median basilic vein, and divides into many
Internal

, ir-i- n ^ n i-i •<•
Cutane- branches tor the integuments or the lorearm, which pass in rront
*'"^" of the elbow joint ; the internal also descends beneath the vein,

but to the ulnar side of the other, and, below the elbow joint, it

winds to the back and inner part of the forearm in which it ter-

minates, extending as low as the wrist. As these nerves pass

by the vein they send filaments over it ; and they supply the

integuments. Near the axilla, the internal cutaneous gives off a

small branch which perforates the fascia, and is distributed to

the integuments of the inner and upper part of the arm : some-
times, this extends to near the elbow.

Internal The internal cutaneous of the musculo-siiiral perforates the

ou"'of
'^' fascia about the middle of the arm, divides into branches which

the Mus- tui-f, to its posterior part, and may be followed to the olecranon,

spiral. The nerve of Wrisherg, in its course down the arm beneath
Nerve the aponcurosis, gives a small cutaneous branch, which perforates

be^."*" the fascia above the preceding one, and is distributed in the in-

teguments to about the middle of the arm ; but the nerve itself

becomes cutaneous about the lower third, and divides into nu-

merous filaments which supply the inner and posterior regions

of the lower part of the arm, and descend to the olecranon : thej''

ioin, in front, with the internal cutaneous, and, behind, with the

cutaneous nerve of the musculo-spiral.

Inter. The intercosto-humeral nerves, branches of the two first cu-

hum°e'-
taneous nerves of the intercostals, are three or more in number,

rai. which cross the tendons of the latissimus and teres, perforate

the fascia of the axilla, and are distributed to the integuments co-

vering the inner and posterior part of the upper region of the arm,

above the cutaneous of the musculo-spiral : some of the branches

descend below its middle.
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The aponeurosis of the arm will be seen, when the cellular mem- Aponeu-

brane is removed from it, to form a sheath for the muscles both on
Jfascja"^

the front and back of the ai'm, and to send processes between of the

them. Its fibres are for the most part transverse, though some are
'^™'

scattered and vertical, and they form a white shining structure,

which varies in thickness in different parts ; thus it is thicker in

the depression on each side of the biceps, than over the centre

of this muscle ; in front of the elbow it is much strengthened by
the aponeurotic expansion sent off from the tendon of the bi-

ceps to the inner condyle and fascia of the arm, and this is

placed between the median basilic vein and brachial artery.

Below, the fascia is continued over the depression in front of
the elbow to the forearm ; and, on each side, it is fixed to the

line of the humerus which leads to the outer, and inner condyle
of the bone, giving rise to the intermuscular septa which inter-

vene between the muscles on the front and back of the arm ;

above, it receives some fibres from the tendons of the pectoralis,

latissimus, and teres, and is continuous with that of the axilla.

On the back of the arm the fascia is stronger than it was over
the biceps, it is continued above to the infra-spinatus and del-

toid muscles, and is fixed to the spine of the scapula, and below
it is prolonged to the arm, and connected to the points of bone
of the elbow joint.

Replace the skin on the back of the arm until the front is Dissec-

dissected; make an incision through the fascia over the pro-
"°"'

minence of the biceps, and continue it, below, as far as to the
division of the integuments ; raise the fascia from the anterior

surface, extending it on the outer side to the external inter-

muscular septum, but on the inner rather farther back than this

procesSj so as to expose part of the triceps. In removing the
cellular membrane from the muscles, vessels, and nerves, or in

examining the anatomy of the muscles, be careful not to displace

the natural relations of the trunk of the brachial artery. The
prominent muscle in the centre of the arm is the biceps, the
coraco-brachialis lying to its inner side half way down the arm,
and the brachialis anticus is beneath it; to its inner side is the
brachial artery with the terminal nerves of the plexus, and to

the outer side below, and in front of the external intermuscular
septum, are the origins of some of the muscles of the forearm.

The biceps muscle is situated in the centre of the arm, and Biceps

forms the prominence observable through the skin ; it is long

"

and taper, and wider in the middle than at either extremity.

The upper part of the muscle consists of two heads or portions
;— the internal, the shorter, arises in common with the coraco- Origin,

brachialis muscle, but external to it and separated by an apo-
neurotic partition, from the apex of the coracoid process of the
scapula ; the external, consisting of a long roundish tendon,
arises within the capsule of the shoulder joint from the upper part
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of the glenoid cavity of the scapula, and appears between the
tuberosities of the head of the humerus, in a depression, in

which it is confined by an expansion from the capsule and pec-
toralis muscle, — the synovial membrane of the articulation

being reflected around it. From these tendons of origin the

fibres commence, and descend, forming two fleshy bundles which
touch each other about the middle of the arm, and unite in.

the belly of the muscle, which is flattened from before back-
wards, terminates rather above the elbow joint in a long roundish
tendon, that commences higher on the outer than inner side of
the biceps, sends from its inner side, as it is passing in front of

the elbow joint, a strong fibrous expansion between the median
basilic vein and brachial artery, to join the inner condyle and fascia

of the arm, and then sinks into the hollow at the bend of the

elbow, between the supinator longus and pronator teres, to be

tioif^"
'inserted behind the tubercle of the radius. The muscle is covered

Reia- ^" *^^ lower three-fourths of its extent by the skin and fascia, but
tjons.; above this by the great pectoral and deltoid muscles; at the bend

of the elbow the tendon passes deeply into the hollow, lying to

the outer side of the brachial artery and median nerve, and is

crossed by the radial artery. To the inner side lies the coraco-

brachialis muscle to about the middle of the arm, and below this,

are the brachial vessels and median nerve : this border is the*

guide to the vessel which is rather overlapped by it in the lower

half of the arm ; the outer border, corresponding to the cutaneous

depression on the outer side of the biceps, is in contact, above, with

the pectoralis major, and below, with the muscles of the outer part

of the forearm, arising above the outer condyle. The parts on

which the muscle lies will be better seen when it is cut through in

a subsequent part of the dissection ; they are, below, the brachialis

anticus muscle and musculo-cutaneous nerve, then, on the bone,

above the brachialis, and it partl3' overlaps the coraco-brachi-

alis ; above this, it is contained in the axillary space with the

vessels and nerves, the inner head being united to the coraco-

brachial is; and it lies on the tendons of the latissimus and teres, on

the anterior circumflex artery, and on the subscapularis muscle

which separates it from the articulation of the shoulder, and head
ofthe humerus. The relations of the long head to the articulation,

and the insertion into the radius, will be afterwards dissected,

Coraco- The coraco-brachialis muscle, so named from its attachments,

lis
"

is slender and roundish, and is situated with the upper part of
Muscle,

jj^g biceps in the axillary space. Its origin is fleshy from the tip
"g>n.

Q^ j.j^g coracoid process, in common with the short head of the

biceps; the fibres are vertical, and descend, the internal being
inser- the longest, to be inserted by a tendon into the rough surface on

the inner side of the humerus, about opposite to the insertion of

the deltoid on the outer, but the height of this attachment to

tions*
the bone varies. This muscle is contained in the axillary space,
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^nd is therefore covered by the pectoralis major, the tendons of

the latissimus and teres being behind it ; part of it is subcutaneous

^nd prominent in the axilla, when the arm is carried upwards,

and is the guide to the axillary artery : the brachial artery and
accompanying nerves he on its insertion into the bone. It

covers the subscapularis muscle, and tendons of the latissimus

and teres, the anterior circumflex artery, and the humerus, into

which it is inserted ;
perforating the muscle is the musculo-

cutaneous nerve. The outer border is in contact with the short

head of the biceps ; and the internal has along it the artery with
its accompanying veins and nerves, except inferiorly, where they
lie on it.

The brachial artery extends from the lower border of the ten- Trunk of

don of the teres major muscle, where the axillary ceases, to the Brachial

hollow of the bend of the elbow, or to the coronoid process^ •'^'^'^'^y-

opposite which it divides into the radial and ulnar arteries. The
vessel, with its accompanying veins and nerves, lies at first to

the inner side of the humerus, then in front of it, and inferiorly

extends below it into the forearm ; its course is marked, exter- , :

nail}', by the depression on the inner side of the biceps. From
its difiFerent relations to muscles and nerves when in these several

positions with reference to the bone, it is divided into three

portions ;— the upper extending to the middle of the arm, at

which point the brachial crosses to the front of the coraco-brachi-:

alls ; the middle from this to the bend of the elbow ; and the.

third, very short, whilst the vessel lies in the hollow at the bend.;

The z</)/?er/)ar^, about three inches in extent, closely surrounded Upper

with its nerves and veins, has the following relations : — external
^'"''

to it is the coraco-brachialis, and, at the lower part, the biceps;;

internally, the artery is subcutaneous, and may be felt pulsating

during life. It is covered by the fascia and integument, the"

basilic vein lying over it, when this extends high up the arm,

and the internal cutaneous nerve is in contact with its cutaneous
surface, unless when this nerve perforates the fascia high up, and

'

is then separated by the fascia ; it lies over the long head of the
triceps for about two inches, but separated from it by the mus-
culo-spiral nerve and superior profunda artery, and below this it

rests, for about one inch, on the inner head of the triceps ex-

tensor \ it then winds in front of the coraco-brachialis, and enters

into the relations of the middle part. To the outer side and in

close contact with it, is the median nerve which separates it from
the coraco-brachialis muscle, and, sometimes, the musculo-cuta-

neous is found in this position ; to the inner, the ulnar nerve
which continues this relation to the artery as far as the insertion

of the coraco-brachialis, and lies close to it, separated only by
the vein; superficial to it is the internal cutaneous, until it per-

forates the fascia ; and behind it, for as far as it corresponds to

the long head of the triceps, is the musculo- spiral nerve. It is;
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accompaniedby the venae comites, which unite across the artery,

Middle, and he between it and the nerves. The middle part occupies the
lower half of the arm, and is accompanied by only one nerve,

since the ulnar leaves opposite the insertion of the coraco-brachi-

alis. The brachial is superficial in this part as in the other,

being covered only by the fascia and integument, except at the

bend of the elbow, where it is crossed by the median basilic vein,

and is covered by the fascia of the biceps, which passes to the
inner side of the arm ; the basilic vein lies over its course. To
the outer side is the biceps muscle, which overlaps it more or less,

according to its size ; and it is placed on the brachialis anticus

muscle. The median nerve closely accompanies it, passing

either before or behind it to its inner side, in which position it

lies at the bend of the elbow ; but, in crossing superficially to the

artery, the nerve lies obliquely on it in the greater part of the

extent of this middle portion, for it commences to pass over it

close to the insertion of the coraco-brachialis, and is placed to

its inner side about two inches above the elbow joint. The veins

Lower, are the same as in the other part. In the loiver part, the artery

dips into the hollow, bounded, externally, by the supinator longus,

and internally, by the pronator teres, and it divides opposite the

coronoid process into radial and ulnar arteries. In the space

with it are found the tendon of the biceps, and the median nerve,

the tendon lying external, and the nerve internal to it ; the

artery and tendon have a direction to the radial side of the arm,
and the nerve to the ulnar, which has caused them to be sepa-

rated by an interval of half an inch. It is covered only by the

fascia of the arm, and aponeurosis of the biceps, and lies on the

brachialis anticus muscle. In the outer part of the space, and
covered by the supinator longus, is the musculo-spiral nerve.

This part of the artery is also accompanied by veins.

Previously to following the branches of the artery, examine
the anatomy of the trunks of the nerves in relation with it.

Jf ""i' The median nerve commences in the brachial plexus by two
Median j-Qots or portions, One from the external, and one from the in-

ternal cord ; the inner one crosses to the outer side of the ax-

illary artery, to unite with the other to form the median nerve,

which descends through the arm, lying close to the outer side

of the brachial artery, as far as to the insertion of the coraco-

brachialis, but the nerve then crosses it very obliquely, and is

found to its inner side a little above the elbow*; it may pass su-

perficially to it, or between it and the brachialis anticus, to reach

the inner side of the artery. It now enters the hollow at the

bend of the elbow, lying internal to the vessel, and is separated

* The median nerve sometimes leaves the artery at the middle of the arm,

passes to the internal intermuscular septum, along which it descends to the

bend of the elbow, and enters the space under cover of the pronator teres

muscle.
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at its termination by an interval of half an inch ; it then con-

tinues to the forearm by passing between the two heads of the

pronator teres muscle. This nerve supplies no branch until it

approaches the muscles of the forearm, but it is often joined by
a branch from the musculo-cutaneous below the coraco-brachialis

muscle ; and it is covered by the same parts as the artery, being

deep in the axillary space, and superficial below this.

The ulnar nerve, given off from the inner part of the plexus. Trunk

lies internal and close to the axillary, and also to the brachial ulnar

artery, as low as the insertion of the coraco-brachialis muscle ;^"^^*

it then leaves the artery suddenly, passes to the inner side of

the arm, perforates the internal intermuscular septum, and,

placed behind this structure, descends, surrounded in a sheath

of muscular fibres of the triceps, to the interval between the

olecranon and inner condyle ; and it leaves the arm by passing

between the two heads or attachments of the flexor carpi ulnaris.

It is accompanied by the inferior profunda vessels, and by a

small nerve from the musculo-spiral, to the inner head of the

triceps muscle. No branches are given off by this nerve until it

enters the interval between the olecranon and inner condyle

;

whilst in the axilla, it is covered by the pectoral muscles, but

below this it is in part superficial, and in part covered by the

intermuscular septum and fibres of the triceps.

The internal cutaneous nerve, another branch of the plexus, T''unk

from the inner cord^ of which it arises in common with the internal

preceding, lies internal to the axillary artery, as far as to theous!""*^'

tendon of the latissimus ; but, below this, it is superficial to this

vessel, and to the brachial, with which it continues to about the

middle of the arm, where it divides into two branches, which
separately pierce the fascia, and become cutaneous : these then

descend to the elbow joint, internal to the position of the artery,

and divide into branches for the forearm. This nerve occa-

sionally divides higher up into its branches which perforate the

fascia ; it gives off a small branch to the integuments of the

upper part of the arm : this was dissected with the cutaneous
nerves.

The nerve of Wrisberg has been seen to arise from the plexus Trunk

either with the ulnar, or, very high up, from the posterior cord of Nerve of

the plexus with the musculo-spiral and circumflex : the relation l^^y^-

of it to the vein and other nerves, is described with the brachial

plexus. It crosses the border of the subscapularis, gives off, to

the upper part of the arm, a small cutaneous filament which has

been dissected with the nerves to the integument; it then con-

tinues beneath the fascia, along the inner side of the arm, and
on the triceps muscle, perforates the fascia about the lower third,

and is distributed, as seen, to the integuments of the region of

the elbow, joining the internal cutaneous, and cutaneous branch
of the musculo-spiral.
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Branch- The brachial artery gives externally and internally many
Brachial branches, but the external for the supply of the muscles are not
Artery, named; those from the inner and posterior part are the superior

profunda with the musculo-spiral nerve, the inferior profunda
with the ulnar, the anastomotica near the elbow, and the nutri-

tious artery through the tendon of the coraco-brachialis.

Superior The Superior profunda, the largest branch, leaves the artery
p^rofun. at the lower border of the tendon of the teres, and winds round

the bone to the back of the arm, so that it will be dissected with
the triceps muscle.

Inferior The inferior profunda artery arises from the middle part of
Profun-

j_]^g brachial, or whilst this lies on the coraco-brachialis muscle
;

it passes downwards and inwards, perforates the internal inter-

muscular septum, diverges from the trunk of the brachial, and
accompanies the ulnar nerve, beneath and internal to which it

lies, to the interval between the olecranon and inner condyle, to

anastomose with the anastomotic and posterior ulnar recurrent

arteries. It gives branches in front of the intermuscular septum,
which descend to inosculate with the anastomotic arterj'-, and
some behind it to supplj' the triceps muscle. It is not very un--

common for this branch to come from the superior profunda

branch.

Anasto. The anastomotic artery is the last branch of the brachial ; it

motic. arises about an inch above the elbow, passes almost transversely

inwards over the brachialis anticus, perforates the internal inter-

muscular septum, and anastomoses with the inferior profunda and
recurrent ulnar; it gives branches to the brachialis muscle, and
sends some down beneath the pronator teres to join with the

anterior ulnar recurrrent artery in front of the articulation,

jjyj^j. The nutritious artery of the humerus comes from the brachial,

tious whilst it lies on the coraco-brachialis muscle ; it perforates the
' '^ ^' tendon of the muscle to enter an aperture in the humerus in

this part, and is distributed to the cancellated structure of the

bone. Previously to entering the bone it gives some small

branches to the coraco-brachialis muscle.

Veins. The brachial veins, two in number, accompany the brachial

artery, which they surround in a kind of venous plexus, by
means of the branches of communication that connect them ;

. the small veins that they receive correspond to the branches of

the arteries.

Dissec- Cut through the tendon of the biceps muscle below, and turn
*'°"' upwards the belly of the muscle, remove any cellular membrane

that may prevent the examination of the brachialis anticus mus-
cle, or the musculo-cutaneous nerve and its branches.

Brachi- The brachialis anticus is a flat muscle, situated in front of

anticus the lower half of the humerus, and extending from the ixisertion

Muscle, of the deltoid to the upper part of the ulna. It arises from the
Origin, outer surface of the humerus, by two fleshy digitations which
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embrace the insertion of the deltoid, the outer separating this

muscle from the outer head of the triceps, and the inner being

between the deltoid and coraco-brachialis ; from the front of the

humerus between the lines leading to the condyles, nearly down
to the articulation ; and from the internal intermuscular septum,
and capsule of the elbow joint ; from this extensive origin the

fibres descend, the outer and inner being most oblique, and con-

verge to the tendon, which extends highest on the outer side,

sends off some fibres to the aponeurosis of the arm, and is then
inserted into the ulna below the coronoid process of this bone. i„ser-

This muscle lies between the humerus and the other parts ex-*'°"-

amined, and it is therefore covered by the biceps, the brachial

artery and median nerve, with the anastomotic branch of artery,

as well as by the musculo-cutaneous nerve ; and it lies on the

humerus and articulation of the elbow. On the inner side it is Reia-

limited by the internal intermuscular septum, which it touches, ''"'"•

and from which fibres arise ; but on the outer, it is separated

from this structure by the supinator longus, and extensor carpi

radialis longior muscles, which arise from the line leading to the
outer condyle, and are placed in front of the septum ; the mus-
culo-spiral nerve lies on the outer margin, between it and the

supinator longus. The tendon of insertion, and its relation to the
articulation, will be seen when the muscle is divided.

The musculo or external cutaneous rierve * has been seen to Biuscu-

arise from the outer cord of the brachial plexus, opposite the ii^eom^"

lower border of the pectoralis minor; it then passes downwards Nerve,

and outwards, over the insertion of the subscapularis into the
head of the humerus, perforates the coraco-brachialis muscle,
and descends obliquely between the biceps and brachialis anticus

to the outer side of the tendon of the biceps, and near the elbow,
becomes cutaneous, and is distributed to the integuments of the
forearm. In passing by the elbow joint, it lies beneath the
median basilic vein. This nerve may not perforate the coraco-
brachialis, or it may be connected to the median by a large

branch, after it has passed through the muscle. The branches
that it sends off before it perforates the fascia of the arm are
muscular; whilst in the centre of the coraco-brachialis, it sup-ToCo-
plies it with filaments, and, before it enters it, gives to the upper uachi.

part of the muscle another branch which also supplies the short
'''''^'

head of the biceps. It gives branches to the biceps, when under ToBI-

cover of this muscle, and one long slender filament sometimes
^^'^^'

descends along the outer side of the artery to the articulation.

The greater number of the branches are distributed to the sub-
'^^if^^l^'

stance of the brachialis anticus, to which they radiate from a
common trunk.

In the dissection of the back of the arm, flex the forearm Dissec-
tion.

* Or perforans Casserii nerve,

C C
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upon the arm, make an incision through the fascia to below
the olecranon process, and raise it with the cellular membrane
beneath, from the surface of the large triceps muscle which
occupies this region.

TheTri. The triceps extensor cubiti muscle, so called from its use, and

Muscle,
'division, above, into three heads, is larger below and in its

centre, than at its upper attachment : the processes into which
it is separated are called, from their position, middle, outer, and

Middle inner heads. The middle head, the longest, arises from a ridge,
Head, jibout an inch long, on the inferior costa of the scapula, imme-

diately behind the glenoid cavity, also from the lower angle of
this cavity, like the biceps from the upper, and it is here con-
nected to the capsule of the shoulder joint ; this attachment is

tendinous on both surfaces, but the tendon extends farthest on
the side next the humerus. From this head the fibres pass
vertically downwards, forming at first a thin flat belly situated

between the two teres muscles ; but it is soon increased in size,

and turns upon itself, so that the anterior and inner surface

becomes posterior, unites with the outer head about the middle
of the arm, and with the inner, at the union of the middle and
lower thirds, and ends below in a tendon on both its cutaneous
and deep surfaces ; and by the union of these there results a
strong tendinous process, which is inserted into the upper and
posterior part of the olecranon, a bursa intervening, and a fibrous

prolongation is sent to the fascia of the arm. The deep tendon,

concealed in the muscle, will be exposed by separating the

middle head from the internal nearly down to the olecranon : it

commences on the under surface of this part, above its centre,

becomes wider and stronger below, receiving the musculai'

fibres from the inner and outer heads, and near the olecranon

approaches the surface to join, on the cutaneous surface of the

muscle, with the superficial tendon which occupies nearly its

whole vvidth, extends as high as the junction of the outer

and middle portions, and further on the outer than the inner

Outer side. The outer head, pointed above, is attached to the posterior
Head, gurface of the humerus, below the insertion of the teres minor

muscle ; and to the outer part of this surface of the bone, behind

the ridge leading to the outer condyle, as low down as the con-

dyle ; also to the external intermuscular septum. From this

origin the fibres take different directions ; the superior, vertical,

descend to the superficial tendon, and meet the long head about

the centre of the arm ; the others decrease in obliquity from

above downwards ; and the inferior are transverse and continuous

with the small anconeus muscle: they are chiefly inserted into

the under surface of the deep tendon, but some join the outer

margin of the superficial. Over the musculo-spiral nerve and

profunda artery, which perforate this head, the fibres arise from

Inner ^ tcndinous arch. The inner head, more fleshy than either of
Head
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the others, is shorter, and arises by a pointed and muscular'

portion from the humerus, below the insertion of the teres major;

from the inner part of its posterior surface as low as the inner

condyle, and from the internal intermuscular septum ; the upper
fibres run outwards and downwards, to join the deep tendon of

the middle head, and the inferior, almost transverse, have the

same attachment : some of these fibres go straight to the ole-

cranon and capsule of the joint. The greater part of the triceps Reia-

muscle is subcutaneous, the upper portion only being covered ''°"^'

by the deltoid ; and it lies on the humerus, musculo-spiral nerve,

and profunda artery, and on the articulation of the elbow. The
long head lies between the teres muscles, the major being
in front of it and the minor behind ; it divides the space below
the inferior border of the scapula into two parts, and lower down,
it is separated from the humerus by the musculo-spiral nerve
and superior profunda artery. The outer head and border, the

longest portion of the muscle, fixed to the bone, corresponds to

the insertion of the deltoid, to the brachialis anticus, and
muscles of the forearm arising from the line leading to the
outer condyle, separated from these, nevertheless, by the inter-

muscular septum : the musculo-spiral nerve and profunda artery

perforate this border. The inner head and border have along
it the insertion of the coraco-brachialis, and the brachialis

anticus, the intermuscular septum intervening also on this side ;

the ulnar nerve and inferior profunda artery are in contact with
it as they run behind the septum, and are incased in a sheath of
muscular fibre, and the superior profunda and musculo-spiral

nerve separate this head from the outer.

The intermuscular septa are two processes of fibrous mem- inter-

brane, continuous with the investing aponeurosis of the arm, and }^"^""'

are fixed to the ridges which extend upwards from the condyles septa.

of the humerus: they divide, inferiorly, the muscles on the front

from those on the back of the arm, and give origin, by their sur-

faces, to muscular fibres. The internal, the largest and strongest, inter-

and attached to the line continued to the inner condyle, extends
"'''"

as high as to the insertion of the coraco-brachialis muscle, from
the tendon of which it receives some fibres ; it is placed between
the triceps behind, and brachialis anticus before, to both of
which it gives attachment, and it is perforated near its upper
part by the ulnar nerve and inferior profunda artery, and near
its lower by the anastomotic artery. The external, thinner, Exter.

connected to the line leading to the outer condyle, reaches to the "^'•

insertion of the deltoid, from which it also receives some fibres,

and the upper part of the septum arches over the outer por-
tion of the brachialis anticus, to the deltoid ; behind the
septum is the outer head of the triceps, and in front of it the
supinator longus, and extensor carpi radialis longior muscles,

cc 2
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which separate the brachialis ariticus from it. The musculo-
spiral nerve and superior profunda artery perfoliate it.

Dissec To follow the superior profunda artery and its accompanying
^^°"' nerve through the substance of the triceps, the long head may

be cut across below the level at which they wind round the

bone, and to trace the branches down to the anconeus, cut

through the centre of the muscle in the line of union of the

outer with the middle head. The branches given off by the

nerve and artery on the outer side of the humerus will be found,

in front, between the brachialis anticus and supinator longus

muscles.

Superior The superior profunda artery, already seen to be the first

da'Ar"'
branch of the brachial, arises below the tendon of the teres

tery. major, descends behind the brachial for some way, so as to

separate it from the long head of the triceps ; then turns round
the humerus from the inner to the outer side, in the groove in

the bone, placed at first between the outer and inner heads

;

but it afterwards perforates the former, and the external inter-

muscular septum, and, in this position in the arm, divides into

its terminal branches : one of these descends in front of the

intermuscular septum with the nerve, and- anastomoses with the

radial recurrent arterj^ between the brachialis anticus and
supinator longus muscles ; the others continue along and behind

the septum, to inosculate with branches of the interosseous

recurrent artery on the outer side of the elbow. It is accom-
panied by the musculo-spiral nerve ; and, as it lies beneath th.e

fibres of the outer head, is covered by a tendinous arch; it gives

many branches in its course; thus, previously to turning behind the

bone, it supplies large branches to the triceps, coraco-brachialis,

and deltoid muscles ; these anastomose with the other arteries

supplied to the muscles. Between the triceps and the bone
many muscular arteries are distributed to the triceps ; amongst
these are two long descending branches; the external of the

two runs with a branch of the musculo-spiral nerve to the Inter-

val between the olecranon and outer condyle, and anastomoses

in the anconeus muscle, with the recurrent interosseous which
ascends beneath it; the internal continues to the olecranon and
inner part of the arm, supplying the triceps, and communicates
with the ulnar recurrent and inferior profunda arteries. The
artery is accompanied by a vein, which has the same anatomy.

Mu cu
1^\'^Q musculo-spiral or radial nerve arises with the circumflex,

lo-spirai from the posterior cord of the brachial plexus, and behind the
^'^''^'

axillary artery. It descends over the subscapularis muscle, the

tendons of the latissimus and teres, and lies in contact with tlie

long head of the triceps, which it separates from the brachial

artery; the nerve then winds with the superior profunda artery

between the humerus and long head of the triceps, and next

between this bone and the external head, to reach the outer
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side of the arm ; it now perforates the attacliment of this head,

the external intermuscular septum, and the supinator longus

muscle, and, arrived at the anterior aspect of the arm, changes

its direction, descending vertically over tlie brachialis anticus^

and between it and the supinator longus, and extensor carpi

radialis longior, to the external condyle of the humerus, on
which it divides into the radial, and posterior interosseous nerves ;— the radial runs with the radial arterj', and the interosseous

perforates the supinator brevis muscle to reach the back of the

forearm. This nerve gives branches to the inner side of the

arm whilst behind the brachial artery ; to the back, when be-

tween the muscle and bone ; and to the outer side, after it has

perforated the outer head of the triceps.

On the inner side of the arm, the first branch is the internal Brmch-

cutaneous of the mtisculo-spiral : this is placed beneath the fnner

fascia of the arm, which it perforates about the middle, and it
I'^tg^ai

is distributed to the integuments of the posterior and lower part. Cuta-

The next branch is a long slender nerve to the inner head
"^™^"

. . Xo the
of the triceps, which descends, in close contact with the ulnar innerand

nerve, to the lower third of the arm, and is then distributed to^gg^^^gf

this part of the muscle. Two or more branches are supplied the Xn-

to the long head of the triceps, in which they end. Whilst it is

beneath the triceps, the branches for the most part supply On the

this muscle; but one long nerve to the anconeus descends be- the arm
tween the outer and middle heads, accompanied by an artery, l^^^^^e

to the interval between the olecranon and external condyle, and An-

and is distributed to the under surface of the anconeus ; it gives
'^°"^"^-

branches to the outer head of the triceps in its course. When
the nerve perforates the outer border of the triceps, it gives on the

the cutaneous filaments to the arm, and one, larger than the °^^^^

rest, the external cutaneous of the musculo-spiral, descends External

to the outer and posterior part of the forearm as far as the ous.^"
"

wrist. Between the brachialis anticus and supinator longus it Muscu-

gives branches to these two muscles, as well as to the extensor
^^^'

carpi radialis longior, and it then divides into the radial and pos-

terior interosseous nerves.

The dissection of the arm down to the elbow is now completed, DSssec-

with the exception of the anatomy of the shoulder joint; but if*'°"*

the dissector should feel that his acquaintance with it is not
very perfect, let him re-examine any part that may be necessary
before proceeding farther in the dissection. To expose the arti-

culation of the shoulder, it is necessary to detach from it the
tendons of the subscapularis, supra- and infra-spinatus, and the

teres minor, as far as can be done, those of the subscapularis

and supra-spinatus are most closely united to it: remove the
cellular membrane from the enveloping capsule. This articula-

tion admits of more motion than any other in the body, and now
the muscles are removed, it will be perceived how readily the

c c 3
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head of the bone leaves the glenoid cavity of the scapula, so
that the close approximation of the articular surfaces does not
depend upon the ligaments which remain entire, but upon the
surrounding muscles.

humeral'
"^^^^ surfaccs of bone which enter into the articulation of the

Articu- shoulder, are the hemispherical head of the humerus, and the
ation-

glenoid fossa of the scapula; these are covered with cartilage,

over which a synovial membrane is reflected, and are enveloped
by a capsule; the cavity of the scapula is moreover deepened by
an orbicular ligament.

Capsular The capsular ligament is a thin membranous structure, formed

m'fnt. of cross fibres, which surrounds the articular ends of the bones.

It is thicker above than elsewhere, because of the presence of
some additional fibres, called the coraco-humeral ligament, together
with some fibres from the tendons of the muscles surrounding it ;

below the coracoid process is an aperture through which the

synovial membrane projects beneath the tendon of the subsca-

pularis. The upper part or border is fixed around the neck of
the scapula, and is connected below by fibres to the middle head
of the triceps ; the inferior, to the anatomical neck of the hume-
rus, surrounding its hemispherical articular surface, and it is

prolonged lower on the under than upper surface; its continuity

is interrupted between the tuberosities of this bone by the ten-

don of the long head of the biceps, which enters within the

capsular membi'ane, but the margins of the opening are removed
by the expansion prolonged upwards to the capsule, on the

tendon, from the pectoralis major muscle. The following mus-
cles will be found to surround the capsular ligament : — above
and externally, are the tendons of the supra- spinatus, infra-

spinatus, and teres minor, which unite together to form a ten-

dinous investment for it, and give it some fibres ; internally and
below, is the subscapularis, whose tendon is inseparably united to

it; and inferiorly, the tendon of the middle head of the triceps is

in contact with it : this part of the capsule is uncovered by muscle.

Coraco- The thickened part of the capsule results from some fibres

ra"iL?ga- crossing, as a band, the upper and outer part of the articulation,
ment. ^ca^ this is called the coraco-humeral or accessory ligament. It is

attached to the coracoid process of the scapula, close to the pos-

terior divergent part of the coraco-acromial or anterior common
ligament of this bone, and is therefore connected to the capsule

n'hich ascends in that direction ; it is directed outwards over the

head of the bone, united to the capsule, and the fibres are fixed

to the great tuberosity of the humerus with the tendons of the

muscles inserted into it.

Tendon Open the articulation by cutting through the capsule near its

Bicep\ attachment to the scapula, to see its connection to the bone, as

well as the tendon of the biceps. This tendon, roundish in shape

as it lies in the bicipital groove between the two tuberosities of
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the head of the humerus, in which it is confined by a prolong-

ation of fibrous membrane to the capsule, becomes flat as it

leaves the groove ; it then turns over the head of the bone, is

attached to the upper angle of the glenoid cavity of the scapula,

and is connected, on each side, with the glenoid ligament sur-

rounding the fossa.* It is free and moveable within the capsule,

and, by being arched over the head of the bone, serves as a liga-

ment in assisting to retain it in its position. Although the tendon
is within the capsule, it is still said to be external to the joint, be-

cause it does not perforate the lining synovial membrane, which
is reflected around it, and sends a process on it into the bicipital

groove.

The glenoid ligament is a firm fibro-cartilaginous band about Glenoid

two lines deep, surrounding the articular fossa of the scapula : it ^l^l,
is connected, above, to the processes sent off on each side from
the tendon of the biceps, and below to the tendon of the middle
head of the triceps. It consists of fibres which come from the

edge of the fossa, and mix with the others. It serves to deepen
the shallow articular fossa of the scapula.

The synovial memhrane covers the articular surfaces of the Synovial

bones as well as the inner side of the capsule; it is reflected ,^3^^"

around the tendon of the biceps so as to shut it out from its

cavity, and is prolonged by a culde-sac into the bicipital groove,

the sides of which it lines, after being reflected from the tendon.

On the inner side of the articulation it passes through the aper-

tui'e in the capsule, and either communicates with the bursa
placed beneath the subscapularis, or, when this is absent, sends u
prolongation beneath the muscle to supply the place of the bursa.

DISSECTION OF THE FOREARM.

In the dissection of the forearm, place the hand with thecissec-

palm upwards; make an incision from the elbow to the wrist,
"°"*

and terminate it by a transverse one; the extremities of this are
to be prolonged along the inner and outer borders of the hand to

the clefts of the fingers, to allow the integument to be removed
from its posterior surface; raise the skin from the front and
back of the forearm, as well as from the back of the hand,
and dissect out the cutaneous veins and nerves in the su-
perficial fascia. Along the inner side of it, in front, are the ulnar
veins, and internal cutaneous nerve, with a cutaneous branch of
the ulnar; on the outer, the radial veins, and the cutaneous

* The tendon may, occasionally, be found fixed to the head of the humerus,
as it lies in the bicipital groove.

4
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nerves from the musculO'Cutaneous and musculo-spira], which
extend behind ; on the back of the hand^ as on the foot, is a
plexus of veins, with the cutaneous branches of the radial and
ulnar nerves, to supply the dorsum of the hand and fingers. Small

cutaneous bursae are placed between the skin and knuckles.

On the dorsum of the hand is a venous arch, which receives

by its convexity the digital veins, and sends off from its con-

cavity branches to the arm ; the outer termination is by a branch
that lies in the first metacarpal space, and is called cephalic vein

of the thumb ; and the inner by another, called salvatella, which
lies on the fifth space, and is continuous with the ulnar vein.

The radial vein commences on the outer side of the back of

the hand, by the cephalic of the thumb or outer termination of

the arch, ascends along the outer and posterior part of the fore-

arm to about its middle, being joined by branches from the

arch, and from the ulnar vein ; it then turns forwards over the

radius, ascends in front of the elbow, and joins above this with

the median cephalic, to give rise to the cephalic vein : the ex-

ternal cutaneous nerve accompanies it. Sometimes there are

two radial veins which unite into one below the bend of the

elbow.
Ulnar. The ulnar veins are generally two, an anterior and a posterior ;

the posterior, the largest, commences below by the vena salva-

tella, and branches from the back of the hand, ascends along the

inner and posterior part of the forearm, and near the elbow comes
forwards to join the anterior, and the trunk, resulting from the

junction of the two, unites with the median basilic to form the

basilic vein ; some of its branches may open into the basilic. The
anterior commences near the Avrist and lower part of the fore-

arm, runs on its front to the elbow, receiving branches of com-
munication from the posterior, and it ends by joining with it in

front of the inner condyle. Branches of the internal cutaneous

nerve run with these veins.

Median. The median vein commences in front, near the wrist, by some
small veins from the thenar and hypothenar eminences of the

palm of the hand, and it is joined by some branches from the

deep ulnar and radial veins ; it then ascends, increasing in size,

along the centre of the forearm, and near the elbow divides

into an external branch— the median cephalic— which joins

with the radial in the cephalic vein of the arm, and an internal

— the median basilic— which unites with the ulnar to form the

basilic. A deep vein— the communicating—joins it at its point

of division : a branch of the internal cutaneous nerve runs with

it in the forearm.
Cutane- The internal cutaneous nerve, before seen at the bend of the

N'erves. elbow, to consist of an anterior and a posterior branch, can now

Cutan'e-'
be follovv^ed to its termination ; the anterior divides into numerous

ous. filaments, which are distributed to the integuments of the inner
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part of the forearm as low as the wrist, and communicate with

a cutaneous filament of the ulnar, which perforates the fascia,

generally, in the lower third of the forearm : one or more branches

of this division accompany the median vein, and extend to the

wrist. The poslerior division winds backwards below the elbow,

and distributes filaments to the posterior part: these extend to

the wrist.

The external cutaneous nerves are two, which have been dis- External

sected in the arm ; the anterior, ox cutaneous of the musculo- o-as. ot

'

cutaneous, passes beneath the median cephalic vein, and divides
^j^^^

into branches which supply the integuments of the forearm, cuio-

and descend to the wrist, both internal and external to the radial ous?"^"

vein ; and some of the filaments may be followed to the integu-

ments of the ball of the thumb. At the wrist, the internal

branches join with the radial nerve, and one perforates the fascia,

runs on the radial arterj^, surrounding it with branches which
accompany it to the back of the wrist, and give filaments to

both the front and back of this articulation. The branches ex-

ternal to the radial vein supply the outer and posterior parts of

the forearm with cutaneous nerves. '\\\e posterior m. position, or

cutaneous of the musculo-spiral, lies along the outer and posterior or the

part of the forearm, distributing filaments to the integument as lo-spirai

far as the wrist.

The cutaneous branch, or termination of the radial nerve, per- ^s<^'^i

forates the fascia, along the radial border of the forearm, in its

lower third ; it supplies filaments to its lower part and to the hand,
and then descends to the inferior extremity of the radius, and
divides into two branches ; the external, the smaller, joins the

external cutaneous branch of the musculo-cutaneous nerve, and
continues to the radial border of the thumb, of which it is the

cutaneous dorsal collateral branch, and in its course it gives

filaments to the ball of the thumb ; the internal divides on the

back of the hand into many branches, one of these passes

forwards to the ulnar side of the thumb ; others to both sides

of the index finger ; and one, to the radial side of the middle
finger, joins with a branch from the ulnar, to supply the opposed
sides of this and the ulnar finger.

The cutaneous branch of the ulnar nerve, for the back of the Cutane-

hand and fingers, appears by the styloid process of the ulna,°he°

and divides into branches ; some of these ascend on the back^'"^"^

of the hand, but the others, larger, descend to supply both
sides of the little, and the ulnar side of the ring finger; and a
small branch joins with one from the radial, to supply the op-

posed sides of the ring and middle fingers : this nerve sends a
branch along the inner side of the hand to unite with the nerve
supplied to the little finger from the palmar portion of the ulnar

nerve. The cutaneous nerves to the dorsum of the fingers and
thumb supply the integuments of the back of the fingers ; they
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extend to about their middle, join with a dorsal branch from
the large nerves on their palmar surface, and are then continued
forwards to the extremilies: these can be followed by removing
the integuments from one or two fingers.

Fascia The aponeurosis of the forearm forms a white shining cover-

Arraf i"g> which surrounds it, and through this are seen longitudinal

white bands, marking the intervals between the muscles, into

which processes are sent to separate them from each other.

Its fibres cross obliquely, and constitute a membrane thicker

below than above, and it receives some fibres near the con-

dyles of the humerus from the tendons of the muscles be-

neath : on the inner side of the forearm, the fascia is attached

to the margins of the ulna, and leaves a part of this bone sub-

cutaneous. On the front it is tliinner than behind, is continuous

above with that of the arm, and receives some fibres from the

biceps and brachialis anticus, and below, it ends in the anterior

annular ligament ; it is thin and smooth along the depression

on the radial side of the forearm, corresponding to the position

of the radial artery, and near the wrist the tendon of the

palmaris longus projects through it, and has a sheath of the

fascia prolonged on it; some cutaneous veins and nerves also

perforate it on this surface. A horizontal process of the fascia

separates the numerous muscles on the front of the arm, into a

superficial, and deep set. The fascia is thicker behind than

before, sends a horizontal process to divide the muscles into two
layers, and is attached internally to the ulna. It is connected

above to the olecranon, and receives some fibres from the ten-

don of the triceps ; but behind the wrist it is thickened by some
transverse bands, to form the posterior annular ligament, and is

then continued over the back of the hand, on which it becomes
very thin and cellular.

Dissec- Replace the skin on the back of the forearm, divide the fascia

in front, along the centre, to the wrist*, and take it away with

the cutaneous nerves and veins, without injuring the radial

artery, which lies, superficially, in nearly the whole length of the

depression on the radial side of the arm,—the ulnar being situated

deeply : remove the fascia on the inner side back to the ulna

;

it adheres closely in the upper part to the muscles beneath.

When the fascia is removed, a large mass of muscles is seen,

on the front of the forearm, to arise from the inner condyle

;

and on the outer side, another set, larger than the internal,

which arises from the outer condyle, forms the prominence of

the outer side of the forearm, and between the two is the radial

artery. The inner bundle, the only ones to be examined in the

dissection of the front, is thick and fleshy above, forming the

projection o\\ the inner and anterior part of the forearm ; but

* The dissector is sometimes advised to commence the forearm with the

back : this he may do by turning to its dissection.

tioii.
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the muscles, composing it, end below in tendons, which are in-

serted into the bones of the carpus, metacarpus, or phalanges :

these have been divided, from their position, into superficial and
deep, and, from their function, into pronators * and flexors. The
superficial set, consisting of five muscles, has one pronator and
four flexors, which have the following position : — the most ex-

ternal is the pronator, and the muscle next it, directed to the ra-

dial side of the forearm, the flexor of the radial side of the wrist,

or the flexor carpi radialis ; the most internal muscle, the flexor of

theulnar side of the wrist,orthe flexor carpi ulnaris; and between
them, and deeper than they, the superficial flexor of the fingers,

or the flexor sublimis digitorum ; and on this last is a long

slender muscle, often absent,—the palmaris,—Avhich is attached
to the fascia of the hand. The deep layer, not now seen, and
arising from the surfaces of the radius and ulna, has a deep pro-

nator, and two flexors—one of the thumb, and the other the deep
flexor of the fingers. In examining the relations of the mus-
cles of the superficial layer, by partially separating them from
each other, be careful not to destroy the relations of the radial

artery ; clean the surfaces of the muscles as well as the radial

and ulnar arteries : the ulnar artery is superficial only in the

lower half of the inner side of the forearm.

The pronator radii teres, the most external of the muscles prona-

which arise from the inner condyle of the humerus, is extended ^uSe^*
from this point to about the middle of the radius: it is thick and
roundish, and forms the inner boundary of the triangular space
at the bend of the elbow. It arises by means of a tendon Origin,

common to all the muscles of the superficial layer, from the

inner condyle of the humerus, from the septum between it and
the flexor carpi radialis to its inner side, from the fascia cover-

ing it, and by a slender tendinous portion from the anterior and
inner surface of the coronoid process, which is interposed be-
tween the median nerve and ulnar artery, and is seen by sepa-
rating the pronator from the flexor carpi radialis. The fibres run
outwards, and converge to a flat tendon, which is inserted into a inser-

rough part in the middle of the outer surface of the radius, below *'°"-

the insertion of the supinator brevis, which surrounds the upper
portion of this bone and external to the radial attachment of
the flexor sublimis. Its cutaneous surface is partly superficial, ^icu.

and covered only by the fascia, veins, and nerves ; but near the t'ons-

radius it is crossed by the radial vessels and nerve, and is co-
vered by the supinator longus of the posterior set of muscles ;

it lies on the brachialis anticus, on the ulnar artery, and on the

* Pronation consists in rolling the radius over the ulna, so as to turn the
palm of the hand backwards, and therefore these muscles must be attached
by one extremity to this bone. When the words inner and outer are used
with reference to the sides of the forearm, the palm of the hand is supposed to
be upwards, and the hand consequently supine.
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median nerve which enters the forearm between its two heads,

and below this on the flexor subhmis digitorura, and radius.

The outer or radial border corresponds to the radial artery,

bounds the triangular space of the elbow, and, near the radius,

is in relation with the supinator brevis muscle : the inner border
is in contact with the flexor carpi radialis.

Carpr The Jlexor carpi radialis muscle, next in position to the prona-
radiaiis tor, is fleshy above, but tendinous below ; it is situated on the

ulnar side of the forearm at its origin, but on the radial near the

wrist, and disappears by passing beneath the annular ligament.
Origin,

jj. dj^ig^g from the tendon common to it and the other muscles,
from the fascia covering it, from the intermuscular septa between
it and the muscles on each side, and from an aponeurotic layer

on its posterior surface. The fibres descend, forming a belly, larger

in the middle than at either end, and terminate in a tendon
which extends for two thirds of the length of the muscle, is

directed downwards and outwards to the radial side of the arm,

entei's beneath the annular ligament, and, passing through a
inser- groove in the trapezium, is finally inserted into the base of the

metacarpal bone of the index finger : but this deep part will be dis-

^^Jig"
sected with the hand. The muscle is subcutaneous except at its

insertion ; and it rests on the ulnar artery and median nerve, before

they enter between the heads of the flexor sublimis, then on this

muscle, and, in the lower third of the forearm, on one of the deep
layers of muscles— the flexor poUicis longus. The radial border

is in contact, in its upper half, with the pronator teres, but

below that it is parallel to the radial artery, and close to it,

its tendon being taken as the guide to the vessel in the lower

half of the forearm : the ulnar border touches at first the pal-

maris longus ; but as these diverge to their insertions, it has, be-

low, no muscle in relation with it, but about two inches above
the wrist the median nerve lies along it.

Paima- The palmaris longus, internal to the last, is often absent ; its

longus fibres arise from the common tendon, and from aponeurotic
^^^^'

septa on each side and behind it, and descend, giving rise to a

flat thin muscle that soon ends in a long tendon, which is con-

tinued down the centre of the forearm, and over the annular liga-

ment to the palmar fascia, into which it is inserted.* The
muscle lies beneath the fascia, and on the flexor digitorum sub-

limis ; the outer border touches the flexor carpi radialis, and the

inner the flexor carpi ulnaris muscle.
Flexor TheJlexor carpi ulnaris, the most internal of the muscles of

uinTris the superficial layer, is bifid above, and continues fleshy along its
Muscle,

joj^gj. border near to its inferior attachment : the tendon on the

anterior surface is the guide to the ulnar artery in the lower half
rjgm.

^^ j.j^^ forearm. The muscle arises by the common tendon from

the inner condyle of the humerus, from the inner side of the

* In some subjects this muscle is fleshy down to the wrist.
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olecranon, also from a tendinous arch between these points, be-

neath which passes the ulnar nerve and recurrent artery, and from
the aponeurosis of the forearm, which is thickened and attached

to the crest of the ulna, that separates the anterior and internal

from the posterior surface of the bone. The upper fibres de-

scend vertically ; but the others, which extend to near the wrist,

become less oblique as they approach this part, and are directed

forwards to the tendon which occupies the anterior and inner

surface of the muscle for about its lower half, and is inserted }?^^^-

into the cutaneous surface of the pisiform bone of the carpus;

some fibres are continued downwards from the insertion to the

muscles of the little finger, v/hich arise below, and some turn in-

wards over the ulnar artery and nerve, to join the anterior annular

ligament. The cutaneous surface is close beneath the fascia,

and the prominence of the tendon, the guide to the ulnar artery,

is readily felt during life. The inner border is united to the Reia-

fascia of origin, and beneath it pass the branches of the ulnar
*'°"^"

nerve and artery to the back of the hand : the outer is in con-
tact, above, with the palmaris and flexor digitorum sublimis, but
in the lower third, these muscles are separated by an interval in

which appears the ulnar artery and nerve, which keep this rela-

tion to its insertion. To see the parts that the muscle covers,

cut through the attachment to the inner condyle and turn it

inwards : it lies on the flexor digitorum sublimis, and ulnar

artery, which comes from beneath it, and more to the ulnar

side of the arm, on the flexor digitorum profundus, and ulnar

nerve; and these relations it keeps down to tlie wrist, except
that the artery escapes rather from beneath it. The posterior

ulnar recurrent artery ascends between its two heads to anasto-

mose, as before seen, with the inferior profunda and anastomotic
arteries of the brachial.

The radial artery commences at the bifurcation of the bra- Radial

chial in the hollow at the bend of the elbov/, extends along the

outer side of the forearm to the end of the radius, turns from
the front to the back below the extremity of this bone, and
passes through the muscle in the first interosseous space, to ter-

minate by branches in the palm of the hand. The part of the

artery on the back of the wrist cannot be seen now ; but the

portion in the arm extends from opposite the coronoid process of

the ulna to the styloid process of the radius ; it is smaller than
the ulnar, and more superficial than it, though in direction it

appears the continuation of the brachial, and it lies, above, to the

ulnar side of the radius, but, below, in front of it. A line from
the centre of the hollow of the elbow to the styloid process of
the radius indicates its course, and, to examine its relations, it

may be divided into an upper and a lower portion. In the upper Upper

half of the forearm, the artery lies between the fleshy belly of
i^""'""*

the supinator longus on the outer side, and that of the pronator
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teres on the inner, and is covered only by the skin, superficial

and deep fascias, except in muscular subjects, in which it is partly

concealed by the supinator, which projects over it; it lies on the

tendon of the biceps, on the supinator brevis, separated however
by a considerable quantity of cellular structure and branches of

the musculo-spiral nerve ; and below this, on the pronator teres,

near its insertion : two veins accompany this part of the artery,

giving cross branches over it. The radial nerve is separated

from its upper part by a considerable interval, and is under-
neath the supinator longus, but about one inch and a half above
the insertion of the pronator teres it comes into contact with the

Lower.' vessel, though still placed to the outer or radial side. The loimr

half is more superficial than the upper, as it lies in front of the

radius, and can be felt pulsating during life ; it is covered only

by the skin, superficial and deep fasciae, and by branches of the

external cutaneous nerve, some of whose filaments perforate the

fascia, surround the artery, and accompany it to the dorsum of

the hand; and behind the vessel are the thin radial origin of the

flexor sublimis, the flexor poUicis longus of the deep layer, the

pronator quadratus, from which it is separated by cellular mem-
brane, and lastly, the extremity of the radius. To the outer

side is the tendon of the supinator longus, and to the inner the

tendon of the flexor carpi radialis. The venae comites have the

same relation to this part as to the upper, and the deep and
superficial veins in general communicate. The radial nerve lies

in contact with it above, but it soon leaves it to pass beneath
the tendon of the supinator longus to become cutaneous ; so

that the nerve is in contact with the artery only in the middle
third of the whole of its course in the forearm.

Branch- The portion of the radial artery in the forearm gives ofTmus-
^^' cular unnamed branches ; and three named ones, the recurrent,

superficialis volae, and anterior carpal artery.

Radial The recurrent radial artery, oftentimes a large branch, leaves
Recur- ^]^g trunk, close below its commencement, and very frequently it

comes from the brachial artery. It passes downwards and out-

wards in front of the supinator brevis muscle, then turns upwards
beneath the supinator longus and in front of the brachialis an-
ticus, to anastomose with branches of the superior profunda
artery; this artery lies amongst the branches of the musculo-

• spiral nerve, and from its convexity many branches are given to

the muscles of the outer and posterior part of the arm^ and they
anastomose in these muscles with the posterior interosseous ar-

tery: many branches supply the supinator and brachialis muscles.
Supcrfi- The superficial artery of the palm (superficialis volae) varies

Vol®, much in size as well as in its place of origin; it usually arises

from the radial as this is about to turn to the back of the hand,
but it may arise at different heights ; it is dii*ected downwards
over the mass of muscle connected with the thumb, and joins in



DISSECTION OF THE FOREARM. 399

the palm of the hand with the ulnar, to complete the superficial

arch of arteries. This branch may pass through some of the

muscular fibres, or end in the muscles.

The anterior carpal branch leaves the radial opposite the lower Anterior

border of the pronator quadratus, directs itself inwards below this
c^i^pai-.

muscle, and on the anterior surface of the radius, to anastomose

with a corresponding branch from the ulnar, so as to form an

arch which supplies the carpal bones : this will be seen after the

dissection of the deep layer.

Detach the flexor carpi radialis and palmaris longus from the pissec-

common origin from the inner condyle, and throw them to one
*'°°"

side. In doing this, the branches that they receive from the

ulnar artery and median nerve must be cut across, but thej' are

to be remembered. Leave for the present the pronator teres.

The ^e.ror digitoriim suhlimis or perforatus is a broad thick superfi-

muscle, fleshy above, but divided below into four tendons which
%f^^^j.

are continued beneath the annular ligament to the fingers. It of the

arises in common with the other muscles of this layer from the
J^'"^"^

inner condyle of the humerus ; from the internal lateral ligament,

and from the aponeurotic septa between it and the other muscles;
from the inner part of the anterior surface of the coronoid pro-

cess by aponeui-otic fibres ; and by a thin muscular portion which
commences at the tubercle of the radius, is attached to the

oblique line on its front to about two inches below the insertion

of the pronator teres, and lies internal to the supinator brevis

and pronator teres, but external to the attachment of the flexor

pollicis beneath it. From these numerous origins the fibres de-
scend, those from the upper vertically, and those from the radius

obliquely inwards, to end in a fleshy belly that terminates about
the lower third of the forearm in four tendons, which, placed at

first side by side, are arranged, close above the wrist, into two
layers connected by cellular membrane, those for the middle
and ring finger being anterior, and those for the index and little

finger posterior to the others; and this relation is maintained as

they pass beneath the annular ligament of the wrist to reach the
fingers. Of the two anterior tendons, the external, or that for

the middle finger is the largest, receives the fibres which de-
scend from the radial origin, and is accompanied by muscular
fibres to near the wrist ; and of the posterior two, the one for

the index, is larger than that for the little finger. This muscle Reia.

is covered by the other muscles of the superficial layer^ and ont'O"^.

the radial origin lie the radial vessels and nerve. The outer

border is attached to the radius, and below this, where it is

free, is seen the median nerve : the inner or ulnar is in contact

with the flexor ulnaris, and ulnar vessels and nerve. To see the

parts that this muscle lies on, detach with care the coronoid and
condyloid attachments, without cutting, at the same time, the

origin of the flexor pollicis, the recurrent branches of the ulnar
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artery, or the median nerve, and turn the muscle over to the
radius. It lies on the flexor digitorum profundus and flexor pol-

licis muscles of the deep layer, also on the median nerve which
passes with the ulnar artery between its coronoid and radial

origins, and then lies close against its under surface to near the
wrist; it covers also, in the upper part, a portion of the ulnar artery.

Ulnar The uhiar artery, the larger trunk resulting from the bifur-
Artery.

j.^(;Jqj-, of the brachial in front of the coronoid process, lies along

the inner side of the forearm, in front of the ulna, as far as its

lower extremity, and it then passes over the annular ligament,

enters the palm of the hand, and terminates by forming the su-

perficial arch of arteries to supply the fingers. Its relations in

the upper and the lower half of the forearm are the following:—
Upper In the tipper half, the course of the artery is obliquely down-

wards and inwards irom the coronoid process to reach the middle
of the forearm ; it forms an arch, the convexity of which is up-
wards and inwards, and it then becomes vertical to descend to the

wrist. In this extent it lies deeply, above, between the super-

ficial and the deep layer of muscles, but it becomes compara-
tively superficial about its termination. In front of it are the

pronator teres and flexor sublimis muscles, and above these the

flexor carpi radialis and palmaris longus, and at the middle of

the forearm it comes into contact with the flexor carpi ulnaris,

which overlaps and conceals it ; it lies at first on the brachialis

anticus, then crossing below the coronoid process, it is placed
altogether on the flexor profundus. The veins accompanying
the artery are the two venae comites which surround it. The
median nerve lies to its inner or ulnar side, on the brachialis

anticus, for about one inch ; but the nerve then crosses in front of

the artery to the outer side, so as to lose this relation to it, and
as it crosses it is separated from it by the attachment of the
pronator teres to the coronoid process ; the ulnar nerve is not
in contact with this portion of the vessel, which it approaches,

only, at its lower part, and whilst it is under cover of the flexor

carpi ulnaris. To see the artery in the lower half oi the fore-

arm, replace the flexor digitorum sublimis and flexor carpi ulnaris

muscles. This portion extends from the termination of the

upper half, at which part the artery appears on the inner side of

the flexor sublimis, to the lower border of the annular liga-

ment of the wrist ; it is vertical in direction, and much more
superficial than the upper. It is covered by the skin, super-

ficial and deep fascise, by an aponeurosis extended from
the aponeurosis of origin of the flexor carpi ulnaris to the

flexor profundus, and it is slightly overlapped above, by the

flexor carpi ulnaris : a branch of the ulnar nerve descends on
it in the lower part ; it lies on the flexor profundus and the

annular ligament. To the outer side are the tendons of the

flexor sublimis ; and to the inner, the tendon of the flexor carpi
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ulnaris, which rather conceals the upper part of the artery, and
is the guide to it in the living subject; also the pisiform bone at

its lower termination. On the annular ligament the artery turns

slightly outwards, lies close to the pisiform bone, and is covered

by some fibres from the tendon of the flexor carpi ulnaris to the

ligament. Venee comites accompany and surround it. The
ulnar nerve, lying to the ulnar side, comes into contact with

the artery in the middle of the forearm, and continues the same
relation to this vessel through the lower half. On the ligament

the nerve still accompanies it, but is placed internal, and rather

posterior to it.

The branches of the ulnar in the forearm are muscular, Branch-'

which are unnamed ; and the named are anterior and posterior ^^•

recurrent, interosseous, which divides into anterior and poste-

rior, the metacarpal, and anterior and posterior carpal. The flexor

sublimis and flexor carpi ulnaris muscles must be again removed
from their position to see their distribution.

The anterior ulnar reciLvrent artery, the first branch of the Anterior

ulnar, when it is separate, but more commonly it is small, and ^n'i"''

arises in common with the posterior recurrent; its course is

upwards in front of the brachialis anticus and elbow-joint, and
beneath the pronator teres, to inosculate with the anastomotic
artery in front of the articulation. The artery gives branches to

the muscles which cover it.

The posterior ulnar recurrent artery, a much larger branch Poste-

than the anterior, is directed inwards beneath the flexor sublimis Recur-
muscle to the interval between the coronoid process and ole-J'eiit.

cranon, passes beneath the flexor carpi ulnaris and between
its origins, with the ulnar nerve, to anastomose with the infe-

rior profunda and anastomotic arteries : it gives branches to

the superficial layer of muscles, to the articulation, and ulnar

nerve.

The interosseous artery is the next branch given off beneath inter."

the flexor sublimis muscle ; it is a short thick trunk, about one
''^^®°"^-

inch long, which descends to the interval between the muscles
of the deep layer, and divides into its anterior and posterior
branches : these will be examined with the next layer.

Amongst the muscular branches that the artery gives off, is Branch
one long and constant branch *, which accompanies the median

^^i^f^
•

nerve, united closely to it, and in the lower part of tlie forearm Nerve.

is distributed to it and the flexor sublimis : oftentimes, this

branch comes from the interosseous artery.
The metacarpal branch leaves the artery above the lower ex- iHeta.

tremity of the ulna, turns backwards with a branch of the nerve *^^''^^''

* This artery is sometimes as large as either the ulnar or radial, and in
certain varieties of these arteries passes beneath the annular ligament to the
palm of the hand, to join the palmar arch of arteries.

D D
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beneath the tendon of the flexor ulnaris, descends along the uhiar
border of the metacarpal bone of the little finger, and forms its

dorsal branch.
Anterior The anterior carpal artery^ a very small branch, arises from

the trunk at the lower border of the pronator quadratus muscle,
passes beneath the flexor profundus, and unites on the radius

with the anterior carpal from the radial artery : its branches are
supplied to the bones and articulations of the carpus.

Poste- The posterior carpal artery is very small, and arises below the
rior Car- gtyjoid proccss either from the ulnar, or from the metacarpal

branch as it runs over the side of the articulation ; it passes
transversely beneath the extensors to supply the carpus.

Ulnar The ulnar nerve enters the forearm in the interval between
Nerve. ^^ olecranon and inner condyle, hy passing between the heads of

the flexor carpi ulnaris ; it then descends under cover of this

muscle, and lying on the flexor profundus, to the annular liga-

ment of the wrist, over which it passes with the ulnar artery into

the palm of the hand. In the upper third of its extent, it lies

much to the ulnar side of the artery, being deeply placed be-

neath the flexor ulnaris ; but in the middle third it is close to

the vessel lying on its inner side, and continues so till it enters

the palm of the hand to divide into branches : on the annular

ligament the nerve is rather posterior to it. Its relations to

muscles are the same as those of the artery ; for, like it, the

nerve is superficial below, but deep above.

Branch. When the nerve lies in the interval between the olecranon

Sf- , and inner condyle and under cover of the flexor carpi ulnaris, it

Elbow gives some small branches to the articulation in contact with
Joint,

jj.^ Yy^ the forearm it supplies branches to the flexor carpi

or° Ulna", ulnaris, and, below, one to the flexor profundus on which it

Prof^^ lies ; the nerve to the last muscle is distributed to the two
dus. inner of its four divisions. About the middle of its extent, the

nerve gives off a small branch, which descends beneath the fas-

cia, and soon divides into a cutaneous and a deep filament: the

cutane- cutaneous perforates the fascia at different heights, and varies

°"^ much in size ; it terminates by communicating with the internal
' ^"°'

cutaneous, unless it is large, when it supplies, in addition, thein-

teo-uments ; the deep descends on the front of the ulnar artery,

Dorsal ^"^ divides into small filaments which accompany it. The cii~

branch taueous dorsal branch of the hand, the distribution of which has

Ha'iid. been dissected, is the last branch of this nerve in the forearm ;

it arises two inches or more above the extremity of the ulna,

hes on the flexor profundus on the inner side of the nerve, gra-

dually inclining inwards so as to pass between the flexor ulnaris

and ulna, a little above the styloid process of this bone ; it then

perforates the fascia, and supplies the integuments of the back of

the hand as well as that of the two inner fingers.

Median The median nerve, before seen to lie in the hollow of the bend
Nerve.
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of the elbow, internal to the brachial and ulnar arteries, enters

the forearm by passing between the two heads or origins of the

pronator teres, and between the coronoid and radial attachments

of the flexor sublimis ; it now descends beneath the flexor sub-

limis, to which it is closely united, and on the flexor profundus,

to about two inches of the annular ligament of the wrist, at which

part it becomes superficial, lying between the tendons of the

flexor sublimis and flexor carpi radialis ; it then passes beneath

the annular ligament, enters the palm of the hand, and divides

into branches. In the hollow of the bend of the elbow it lies on

the brachialis anticus, and is parallel to the ulnar artery for about

one inch ; but as the direction of the vessel is inward, and that of

the nerve outward, they soon cross each other, being separated at

this spot by the attachment of the pronator teres to the coro-

noid process, and then lose all relation to one another. In the

forearm, the median is accompanied by the branch from the

ulnar artery.

This nerve is the chief source of the branches to the mus- ^fanch-

cles of the forearm, and these, which are for the most part

muscular, arise near the elbow, are distributed to the deep and
superficial layers, and supply all the muscles which are placed on
the front, except the flexor carpi ulnaris and part of the flexor

profundus. Above the elbow, the median gives off a small i^ot^ie

branch, which descends on the brachialis anticus, supplies the and Ar.

teres, and sends filaments backwards around the ulnar artery to tion.^'

enter the articulation ; whilst beneath the pronator teres, a mus~ To the

cular branch arises for the supei-ficial layer, and is distributed tOcrii^'

the pronator, palmaris, flexor carpi radialis, and flexor sublimis ^^5"°/
muscles : some of these have been divided in the dissection.

Under cover of the flexor sublimis, it gives branches to the To the

flexor pollicis, and to the outer half of the flexor profundus, the Layer,

inner half of this muscle being supplied by the ulnar nerve ; and
one large nerve, the anterior interosseous, which runs with the Anterior

interosseous artery, and will be dissected with it. When the seous°^*

median is superficial in the lower part of the arm, and to the ^''^"ch.

outer side of the flexor sublimis, it gives a long cutaneous branch Cutane-

to the palm of the hand : this descends beneath the fascia, lying the

on the median nerve, and near the wrist divides into two branches ^^''"'

which perforate the fascia ; one, descending over the ligament,

enters the palm of the hand in which it terminates, reaching

to about its middle ; the other is directed outwards to the inte-

guments over the ball of the thumb.
The radial nerve, a branch of the musculo-spiral in front Radial

of the outer condyle of the humerus, runs to the outer side of

the forearm, over the supinator brevis but beneath the supinator

longus, to reach the radial artery about the middle of its extent;

it then continues forwards, lying to its outer side, and under
cover of the supinator longus to the lower third of the forearm,

D D 2
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passes backwards beneath the tendon of this muscle, perforates

the fascia, and divides above the styloid process of the radius

into two branches which supply the back of the hand, as well as

of the thumb and two first fingers. This nerve is in contact

with the radial artery only in the middle third of the forearm,

gives no muscular branches in its course, and terminates in a

cutaneous distribution to the back of the hand and fingers,

i'^fure'^^
The muscles of the deep layer are only three in number : a

x)eep deep flexor of the fingers, or flexor profundus, lying on the ulna ;

^^^^'
the long flexor of the thumb, or flexor poUicis, on the radius ; and
at the lower part of the bones, and beneath the other two
muscles, is the pronator quadratus, or deep pronator. Between
the flexor profundus and flexor pollicis are the interosseous

vessels and nerve, and to examine them the pronator teres,

flexor sublimis, and median nerve must be well drawn over to

the radial side of the forearm, and, if in the way, they may be
divided ; and the cellular membrane must be removed from the

surface of the muscles.
ricxor The Jlexor digitorum profundus or perforans is the largest and
dus

"" strongest of the muscles of the forearm, and occupies nearly
Muscle.

j^]j |.]^g anterior surface of the ulna. It arises from the upper
three fourths of the anterior surface of the ulna, and by two
fleshy digitations, one on each side of the coronoid process, which
embrace the insertion of the brachialis anticus ; from the same
extent of the internal surface of the bone, extending upwards to

the olecranon, and backwards to the line which separates this

surface from the posterior ; from the aponeurosis which, attached

to the inner part of the ulna, gives origin to the flexor ulnaris,

and from the inner half of the interosseous ligament. The fibres

are for the most part vertical, but those that arise from the in-

ner surface of the bone are directed outwards and obliquely
inser- downwards, and form a fleshy belly which ends in four tendinous

processes, whose destination, after passing beneath the annular

ligament and through the palm of the hand, is to the last pha-

langes of the fingers. In the arm, it is only the outer tendon,

or that for the index finger, that is separate from the rest ; for

the othei's are so united by cross processes as to appear but one
mass of tendinous structure, and the three tendons composing

it become free and distinct only below the annular ligament.
Reia- -pi^g cutaneous surface is covered by the muscles of the super-

ficial layer arismg from the mner condyle, by the median nerve,

by the ulnar artery, nerve, and flexor carpi ulnaris ; and the

muscle lies on the ulna, interosseous ligament, and two inches

above the extremity of the ulna, on the pronator quadratus, and
anterior carpal arteries. The outer border is in close contact

with the flexor pollicis, the anterior interosseous artery and
nerve only intervening, and frequently, the artery runs in the

fibres of the flexor profundus ; the inner border is connected to

tions.
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the ridge of the ulna, separating the inner from the posterior

surface, and it corresponds, by this attachment, to the extensor

ulnaris and anconeous muscles.

TheJlexor pollicis longfus muscle, situated in front of the ra- Flexor

dius, arises from the anterior surface of this bone as low as the jiuscie.

pronator quadratus, extending outwards to the oblique line for Origin,

the flexor sublimis, and upwards to its tubercle ; it also arises

from the outer part of the interosseous ligament, and by a small

muscular and tendinous slip from the coronoid process of the

ulna : the fibres descend, some vertically and some obliquely, to

a tendon on the cutaneous surface, which they join as low as to

the pronator quadratus ; the tendon then becomes free and
round, passes over the pronator, but beneath the annular liga-

ment, and crosses the palm of the hand to reach the last pha-

lanx of the thumb, into which it is inserted. It is covered byinser-

the flexor sublimis, and below this muscle by the radial artery, '"'"•

and tendon of the flexor carpi radialis ; and it rests on the ra- Reia-

dius, part of the interosseous membrane, and pronator quadratus *'°'"'

muscle. The inner border is in contact with the flexor profun-

dus, and interrosseous vessels and nerve; and the outer is fixed

to the oblique line on the front of the radius, extending down-
wards and outwards from the tubercle, and is separated trom the

attachment of the supinator brevis and pronator teres, by the
radial origin of the flexor sublimis.

The pro)iator quadratus muscle, seen by separating the flexor Prona-

profundus and flexor pollicis muscles, is of a square figure, is Quadra-

placed in front of the lower ends of the radius and ulna, and is*"^-

the last and deepest of the anterior muscles. The ulnar attach- Origin,

ment, wider than the radial, is fixed to the inferior fourth of the

anterior surface of the bone, and to the border separating the

anterior from the inner surface ; some of the fibres are connected
also to an aponeurosis on the inner part of the muscle ; the
fibres pass almost transversely outwards to be inserted into the inser-

lower fourth of the anterior surface of the radius. The anterior ''°"-

surface is covered by the tendons of the flexor profundus digito- uon^"

rum, flexor pollicis, and flexor carpi radialis muscles, and by the
radial artery ; and the muscle is placed on the lower ends of the
radius and ulna, on the interosseous membrane, and interosseous

vessels and nerve.

The interosseous artery is a branch from the ulnar : it arises interos-

opposite the tubercle of the radius, and beneath the flexor sub- Artery.

limis, passes backvi^ards to reach the interosseous membrane, and
divides into an anterior and a posterior interosseous artery. The
posterior is directed above its upper border to the back of
the arm, and will be dissected with this. The anterior inter- Ante-

05seo?<5 continues to descend on the anterior part of the mem-"°''-

brane, between the flexor profundus and flexor pollicis muscles,
but nearer the radius than the ulna, to the pronator quadratus,
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beneath the upper border of which it gives off a posterior branch
that passes belovv the interosseous membrane to the back of the

carpus, to anastomose with the posterior carpal arteries ; whilst

the continuation of the artery, seen when the pronator is divided,

runs downwards beneath the muscle, which is supplied by it, to

the front of the carpus, and joins the arch formed in front of the

lower extremities of the radius and ulna by the anterior carpal

branches of the radial and ulnar arteries : from the small arch

resulting from the anastomosis of these vessels, numerous small

branches descend to supply the articulations and the carpus.
Anterior The anterior interosseous nerve is a considerable branch given off

seous
' from the median in the upper part of the forearm : it passes with

Nene. ^^ interosseous artery, between the flexor profundus and flexor

pollicis, lying on the radial side of the vessel, and, beneath the

pronator quadratus, divides into many filaments which are distri-

buted to the upper and lower parts of the under surface of the

muscle. ;

DISSECTION OF THE PALM OF THE HAND.*

Dissec- Make an incision along the centre of the palm of the hand,
tion. from the wrist to the clefts of the fingers, and at this part another

transverse one : raise the skin from the palm, dissecting the cu-

taneous nerve of the median, which extends to near the centre

of the hand; on the inner side, and crossing the upper part of

the hypothenar eminence, is the palmaris brevis muscle inserted

into the skin, and below this much cellular membrane, which oc-

cupies, moreover, the intervals between the fibres of the muscle.

In the centre of the hand the fat is absent, and the skin is closely

united to the palmar fascia beneath, and in cleaning the fascia,

which is strong and shining, resembling that of the foot, be care-

ful of the nerve and artery to the inner side of the little finger,

and to the outer side of the index, since these are uncovered by
it near the fingers. Remove the skin from the thumb and

fingers, dissecting the digital nerves and arteries along their sides,

and take away the cellular membrane from the sheath of the

tendons situated in the centre, but do not remove a thin band

of fascia which lies in the thin folds of skin, or in the webs between

them.

Cutane- The cutaneous palmar branch of the median enters the hand

the
°* ^y passing over the annular ligament, one division of it being

iviedian distributed to the centre of the palm and reaching to about its
to the ^ ^
Palm. .,

* The posterior part of the forearm may be completed before the hand, it

the dissector should desire it.
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middle, the other being supplied to the integuments of the

thenar eminence.

The palmaris brevis muscle, not always present, consists ofPaima.

bundles of fibres separated by cellular intervals, and is about one "fs^*^^"

inch in extent from above downwards. It is attached, externally, Muscle.

to the annular ligament and palmar aponeurosis, and the fibres

pass transversely inwards to join the cutis on the inner border

of the hand. The cutaneous surface is covered by the skin and
cellular membrane ; and it is situated over the muscles composing
the hypothenar eminence, and over the ulnar artery and nerve.

This muscle may now be detached and thrown inwards.

The palmarfascia consists of a strong central portion, and ofpaimar

two lateral, which cover over the mass of muscles belonging to ^^scia.

the thumb and little finger, and become so thin as not to require

a separate description. The central portion occupying the

middle of the hand is pointed at the wrist and expanded near

the fingers, so as to cover nearly the whole of the palm : the

fibres that compose it are strong, white, and shining, but they
become weaker in front; between them are small apertures,

which allow cutaneous vessels and nerves to pass through to

enter the integuments ; and they are continuous on each side

with the thin aponeurosis covering the thenar and hj'^pothenar

eminences. It is attached, behind, to the annular ligament of the

wrist, where it is joined by the tendon of the palmaris longus,

and near the heads of the metacarpal bones it divides into four

processes, which, directed to the fingers, give off some super-
ficial fibres to join the transverse ligamentous structure and the

integument at the clefts of the fingers, as in the sole of the foot;

and some which lie tleeper than these, and are continuous with
the sheaths of the tendons : at the point of divergence of these

processes from one another are placed transverse fibres, forming
arches, beneath which pass the digital branches of arteries and
nerves, and the lumbricales muscles. To see each process joining

the sheath of the tendons, remove its superficial fibres, cut
through it over the head of the metacarpal bone, insert the knife

beneath, and divide it longitudinally; it will be perceived to send
down, on each side of the tendon, a lateral portion to join the
transverse ligament of the heads of the metacarpal bones, and
to be inserted for a short distance into the borders of the bone

:

these lateral portions of attachment assist to form the upper
part of the sheath for the flexor tendons, also the lateral bound-
aries of the space between the metacarpal bones, which contains
the nerve, artery, and the lumbricalis muscle, the limit to it,

below, being the transverse ligament of the metacarpal bones.
The fascia is immediately beneath the skin, separated only by
cellular membrane and cutaneous vessels and nerves, and it

covers the palmar arch of vessels, with the nerves and tendons of
the hand. The transverse ligament of thefingers is similar to that
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Trans- of the toes, and consists of transverse fibres between the first

Ltgl- phalanges of the four fingers ; and beneath it pass the digital

JTfThe
J^si'ves and arteries. Its position is in the thin portion of skin

ringers, between the fingers^ and it serves to prevent the separation of
the phalanges.

Sheaths Along the fingers, the tendons of the deep and superficial

Ten-^ flexors are contained in a sheath, which, partly osseous and partly
dons, rnembranous, binds them to the phalanges, and extends from

the head of the metacarpal bone to the distal extremity of the

second phalanx ; and if one of them be divided along a finger, its

posterior boundary, receiving the tendons, is seen to be the two
first phalanges, which are hollowed out in the centre but i-aised

at the margins, to which the membranous or anterior part of the

sheath is connected. Its upper part is formed by the process

of the plantar fascia, which comes to the finger, and by the me-
tacarpal bone, and it ends below on the last or ungual phalanx.

The portion which is opposite the centre of the two pha-

langes is much thicker than that over the articulation between
them, owing to the existence of two firm cartilaginous processes

which are attached to the margins of these bones, and the pro-

cess connected to the first or metacarpal phalanx is stronger

and larger than the other: it is by means of this sheath that

the metacarpal phalanx is flexed, since no tendon is inserted

into it. Each sheath is lined by a synovial membrane which
lubricates the tendons, extending upwards on them into the

palm of the hand ; and on its sides are the digital vessels and
nerves.

Dissec- Take away the palmar fascia, and the thinner portions of the

sheath of the tendons along the fingers. The palmar arch

of arteries, and the median and ulnar nerves lie beneath the

fascia.

Super- The artery that forms the superficialpalmar arch is the con-

Paimar tinuation of the ulnar, which, after passing the annular ligament,

Arch, directs itself obli-quely across the palm of the hand, from the

ulnar side to the middle of the muscles of the thumb, to join the

superficialis vola^, a branch of the radial, thus completing the

superficial arch of the hand ; it receives also near this part a
small communicating artery from the arteria radialis indicis, a

• branch of the radial, which is given off opposite the head of the

metacarpal bone of the index finger, and is superficial to the

tendons. The arch, formed in this manner, has its convexity

towards the fingers, and concavity to the annular ligament, and
crosses the hollow of the palm, between the eminence of the

muscles of the thumb and those of the little finger, about three

quarters of an inch below the lower border of the annular liga-

ment, or a line across the palm, when the thumb is placed at

right angles to the hand, would be nearly over its direction : the

median and ulnar nerves accompany it, and divide in the palm.
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It is very superficial, being covered only by the skin, super-

ficial and palmar fascia, and, near the ulnar border of the hand,

by the palmaris brevis muscle ; it lies on the muscles of the

little finger, on the median and ulnar nerves, and the tendons of

the flexor muscles continued from the arm. From the convexity

of the arch the digital branches spring to supply the fingers, and
from the concavity some small arteries pass upwards to the palm
of the hand : the small profunda artery is given oft" as the ulnar

enters the hand.

The digital arteries from the convexity of the arch are four in Digital

number, and supply the three inner fingers, and the ulnar side
'^'^'^"^^•

of the index, the thumb and half the index being supplied by the

radial artery ; one passes to the inner side of the hand and to

the little finger, the ulnar side of which it supplies; a second to

the cleft between the little and ring fingers, and divides into

two branches for the supply of their contiguous sides ; a third

to the interval between the ring and middle fingers, and divides

in like manner; and a fourth to that of the index and middle
fingers, and supplies the sides of these two. These branches in

the hand cross over the tendons, and then continue in the inter-

vals between them to the clefts, where they are joined by a deep
communicating branch from the deep arch, with the exception

of the one for the ulnar side of the little finger, and this receives

its branch about the middle of the hand, between the muscles of
the little finger and the long tendons. They are accompanied
by the digital branches of nerves which are divided, like them,
at the cleft between the fingers ; sometimes the nerves are per-

forated near the heads of the metacarpal bones by the corre-

sponding digital arteries. From the point of division, an artery

extends along each side of the finger, accompanied by a branch
of the nerve, which is superficial to it, as far as to the last or

ungual phalanx, on which those of opposite sides converge to

each other, and unite to form an arch, from the convexity of
which numerous branches proceed to supply the papillae of the
extremity of the finger, as well as the surface beneath the nail

:

on the last phalanx the nerve may be perforated a second time
by the artery. Small branches are given off" from the digital

arteries to supply the sheath of the tendons, and a transverse

branch near the front of both the metacarpal, and the next pha-
lanx ; these run close to the bone and join with similar ones
from the opposite side to form an arch, from which small arteries

pass forwards to supply the phalangeal articulation in front of
it.

The communicating or profunda artery is a small branch ofCommu-

the ulnar, on the annular ligament; it runs downwards and back- Arteryf

wards, with a branch of the ulnar nerve, between the abductor
minimi digiti and flexor brevis, or, when this last is absent, be-
tween the abductor and adductor muscles, to join, deep in the
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handj with the branch of the radial, which forms the deep pal-

mar arch of arteries.

Ulnar The ulnar nerve divides on the annular ligament, and to the
outer side of the pisiform bone, into a superficial and a deep pal-

Deep mar branch. The deep passes with the profunda artery into
'^^"'^ the palm, to accompany the deep arch of arteries, and will be
Super- seen with it ; but the superficialpalmar branch, v/hich continues

palmar, with the artery over the annular ligament^ enters the centre of
the hand, and supplies with digital nerves only the little, and
the ulnar side of the ring finger, instead of three and a half as

the ulnar artery ; and the thumb and remaining two fingers and
a half receive their nerves from the division of the median in

the palm of the hand.

Digital The digital nerves of the superficial branch of the ulnar are
"^^'°' two: one for the ulnar border of the little finger runs downwards

and inwards over its muscles, lying to the inner side of its

digital artery, gives filaments to the integuments on the inner

side of the hand, is joined by the dorsal cutaneous branch
of the ulnar, and then continues along the ulnar border of

the finger to its extremity. The other digital nerve, larger than
the preceding, runs forward on the inner side of the superficial

arch of the ulnar artery, crosses over the tendons of the little

finger, to reach the interval between those of the ring and little

fingers, and, lying in front of the fourth lumbricalis muscle,

divides at the cleft between them into two branches which sup-

ply their opposed sides. Rather above the centre of the palm,

this nerve sends an oblique branch to join v/ith the digital nerve

of the median, which supplies the ring and middle fingers. The
anatomy of the branches along the sides of the fingers, is the

same as that described in those from the median.

Median The mediant nerve, larger than the ulnar, supplies digital
Nerve.

]-,i.afj(,ijgg jq jj^g thumb and two fingers and a half, as well as

some nerves to the muscles of the thumb and hand. It enters the

palm beneath the annular ligament, and at the lower border of this

structure is superficial to the tendons of the flexor sublimis

;

it now becomes flattened and enlarged, and divides into an
external and an internal branch of nearly equal size : from the

outer are given off a branch to the muscles of the thumb, two
digital nerves for its supply, and one for the radial side of the

index finger; and from the internal, two large digital branches,

which, by dividing at the front of the interosseous spaces,

supply the opposed sides of the ring and middle, and of the

middle and index fingers. In the hand, the nerve is covered by
the superficial arch and palmar fascia, and it lies on the flexor

tendons.

Digital The digitcd nerves of the median, five in number, have the

i^TiiT following relations and distribution : the two for the thumb pass
Hand, outwards, the external lying on the long flexor tendon at the
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head of the metacarpal bone, continue forwards, one on each
side of it, to the extremity, and are distributed as the other

digital branches ; the nerve supplying the ulnar side crosses

over the adductor poUicis muscle, and gives a branch to it ; and
that for the opposite, sends backwards some cutaneous fila-

ments, to join with the dorsal cutaneous branches of the radial.

The third digital branch, or that for the radial side of the index
finger, crosses the tendons to it, as well as the first lumbricalis

muscle, to which it gives a filament, and is then distributed as

the others. The fourth passes behind the superficial arch, lies

in the interval between the tendons of the index and middle
fingers on the second lumbricalis muscle, which it sometimes
supplies, and divides at the cleft between them into two branches
which are distributed to their opposed sides ; and the fifth

crosses the tendons of the middle finger, is situated over the

third interosseous space, and, like the last, supplies the sides

of the middle and ring fingers ; it is joined by a communicating
branch from the ulnar nerve. From the cleft between the fingers on the

to the extremity of the last phalanx, the nerves lie along the-'^'"^^'^^-

sides of the sheaths of the tendons, with the digital branches
of the arteries, internal and superficial to which they are placed.

About the centre of the metacarpal phalanx, each nerve divides

into a dorsal and palmar branch; the dorsal turns backwards, Dorsal

unites with the small nerve from the cutaneous branches on the '^''^"'^''•

back_, to form a nerve which extends to the integuments of the
last phalanx; but the joa/mar, the continuation of the nerve,

p^^j^a^^

extends to the last phalanx, on the palmar surface of which it

gives off a branch for the papillce of the ball of the finger, and
another, which turns beneath the nail to be distributed. The
nerve does not join with that on the opposite side of the finger,

as the artery, but it sends backwards and forwards filaments to

supply the front and sides.

The branch to the muscles of the thumb turns backward from xo the

the outer division of the median nerve, supplies the superficial ^^^"^^'^^

or outer portion of the short flexor, and then sinks between the Thumb,

abductor and opponens pollicis muscles, to which it distributes

branches, and it ends in these.

Cut through the palmar arch below the communicating artery, Dissec-

also the superficialis volae, and throw the arch down to the*'""'

fingers, with the ulnar nerve which is to be divided at the annu-
lar ligament : make an incision through the annular ligament in

its centre, without injuring the muscles which arise from it, and
turn the halves to each side, to follow the flexor tendons to their

termination.

The tendons of the flexor sublimis, in passing behind the an- Tendons

nular ligament^ occupy about its inner half, are superficial to Fie'xor

those of the profundus ; and, instead of being arranged tvvo and ^".'^""

two, as in the forearm, are all four nearly on the same plane, the
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two inner being slightly bent around the unciform bone : the
median nerve lies on the same level when they enter beneath
the ligament, but when about to pass from beneath it the nerve
inclines in front of them. The four tendons now cross the palm
of the hand, diverging from each other towards the fingers ; they
lie beneath the superficial arch and the nerves, and in front of

those of the flexor profundus, separated more or less by the
lumbricales muscles, except that for the index finger^ which is

placed in front of the tendon of the profundus, only at the head
of the metacarpal bone ; they now enter the sheaths of the

fingers, those of the flexor sublimis being superficial, and slightly

hollowed behind for the tendons of the profundus. Opposite
the middle of the metacarpal phalanx, the tendon of the sublimis

presents a slit for that of the profundus, which passes to the last

phalanx ; and its divisions, after being connected to the bone by
fibrous bands, bend backwards, and unite together by cross

portions beneath the tendon of the profundus, so as to form a

grooved partition between it and the articulation^ and this divides,

a second time, into two processes which are fixed to the margins
of the second phalanx about its centre. The tendons of this

muscle are separated behind the annular ligament from those

of the profundus, and from the median nerve, by folds of a large

synovial membrane : cut through the flexor sublimis and median
nerve above the wrist, divide the branches of the nerve to the

thumb, and throw these forwards to the fingers.

J^he"^ The tendons of the Jlexor profundus are three in number be-
Fiexor hind the annular ligament: the one for the index finger is

dus.
""" separate from the others up to its commencement, but it is only

at the lower border of the ligament that the internal divides into

two ; they lie on the same level as the tendon of the flexor

pollicis, separated from it by an interval, and are beneath those

of the sublimis ; the inner tendon is also slightly bent. They
then diverge across the palm of the hand to the heads of the

metacarpal bones, enter the sheaths of the fingers with the

tendons of the sublimis but beneath them, perforate these oppo-
site the centre of the metacarpal phalanges, become superficial

over the articulation of these with the next, and proceed to the

ungual phalanges, into which they are inserted by aflat expansion.
• After each tendon has passed through the sublimis, it is marked

by a longitudinal groove, and a process passes backwards from it

through the united portion of the tendon of the sublimis, to be
fixed to the extremity of the first or metacarpal phalanx. In

the sheath of the fingers they are surrounded by a synovial

membrane, and in the hand the lumbricales muscles are at-

Reia- : tached to them. The tendons of the flexor sublimis and pro-
tions. fundus muscles are covered by the annular ligament, by the

palmar fascia and palmar arch, by the median and ulnar nerves,

and on the fingers they are enveloped in a fibrous sheath ; they



DISSECTION OF THE HAND. 413

lie on the carpal bones, on the interossei muscles, and adductor

muscle of the thumb, and on the fingers, correspond to the

phalanges. Behind the ligament they are enveloped by a sy-

novial membrane which is large and loose, projects above and
below its borders, lines its posterior surface, and envelopes the

tendons and nerve in its folds ; at the lower border it is divided

into processes which extend on them. A separate synovial

membrane exists for the tendon of the flexor pollicis.

The tendon of the Jlexor j^oUicis, in passing beneath the an- Tendon

nular ligament, lies close to the carpal bones, external to the Flexor

tendons of the profundus, and behind the median nerve ; it then ^°"i<='*-

turns outwards to the thumb, between the two heads of the

flexor brevis pollicis, and sesamoid bones, enters a sheath, which
is not so distinct as those of the fingers, and is inserted by an

expansion into its ungual phalanx. Behind the ligament it is

surrounded by a separate synovial membrane, which is continued

into its sheath.

The himhricales muscles are four small, slender, fleshy por- Lumbri-

tions, attached by one end to the radial border of the tendons Muscles,

of the flexor profundus, soon after they have passed beneath the

annular ligament; and by the other, which is tendinous, to the

expansion on the dorsum of the metacarpal phalanges ; their

size diminishes from the radial, to the ulnar margin of the hand.

The first, or most external, the largest, is united to the radial ^'''^''

border of the outer tendon of the flexor profundus, and slightly

to its front; the fibres end in a tendon which passes on the

radial side of the metacarpo-phalangeal articulation to the meta-
CEirpal phalanx of the first finger, to join the tendinous expansion

on the dorsum.

The second is connected to the radial side of the second ten- Second,

don, and its tendon of insertion passes on the outer side of the

corresponding articulation of the middle finger.

The third is attached to the two tendons between which it Third,

lies, and its tendon is sometimes divided into two processes for

the sides of the two fingers between which it is placed.

The fourth is also connected at its origin to the two last Fourth,

tendons of the profundus, and is inserted into the radial side of

the little finger in the same manner as the others.

These muscles are covered by the tendons of the flexor sub- Reia-

limis, the two outer lie on the adductor pollicis, and the two
'°"^'

inner on the interossei ; and in the intervals between the heads
of the metacarpal bones they are situated in canals, as before

seen, formed by processes of the palmar fascia and the trans-

verse ligament of the metacarpal bones. The two first are

supplied by the digital branches of the median nerve, and the

two others by the deep branch of the ulnar.

Cut through the flexor profundus above the wrist; raise the^'^^ec.

lower portion, and throw it down to the fingers with the lumbri-
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cales, taking care of the nerves to these muscles. The muscles of
the thumb are more distinctly seen after the removal of the
tendons, and the interossei and part of the deep palmar arch
are now exposed. A careful dissection is required to separate
the small muscles of the thumb and little finger.

Muscles The muscles of the thumb, forming the thenar eminence in

Thumb, the palm, consist of an abductor, adductor, flexor brevis, and
opponens pollicis muscle : the separation between these is not
very distinct, and in many subjects some of them are inseparably

united.
Abduc- The abductor pollicis, the most external and superficial of the

licis
' muscles of the thumb, is thin, and arises from the anterior and

Muscle, outer part of the annular ligament, from the os scaphoides, and
sometimes from the tendon of the extensor ossis metacarpi
pollicis : the fibres are directed outwards and downwards to the

base of the first phalanx of the thumb, into which the muscle is

inser-, inserted by a short flat tendon, and some fibres are continued to

the tendon on the dorsum of the phalanx. The cutaneous surface

is crossed by the superficialis volae artery, and is close beneath
the skin, very little cellular membrane being found in this part;

Reia- and the muscle lies on the opponens pollicis. The inner border
'°"^"

is in relation with the flexor brevis muscle; the outer is near the
metacarpal bone, the opponens pollicis projecting beyond it;

cut it across to see the next.

Oppo. The opponens pollicis is a fleshy short muscle, situated be-

Poiucis "eath the preceding, and recognised from the others by its

Muscle, attachment to the whole length of the metacarpal bone : its

separation from the short flexor is not always very distinct, but
it is best begun near the head of the metacarpal bone, a cellular

Origin, interval being usually found in this position. It arises from the

anterior surface of the annular ligament beneath the abductor,

and from the os trapeziunij external to the groove for the tendon
of the flexor carpi radialls ; the fibres diverge outwards and

inser-]:: dowiiwards, the upper being the shortest, to be inserted along the
*'°"- outer border of the metacarpal bone of the thumb. The ab-

tions. ductor pollicis lies on this muscle ; the outer border is fixed to

the metacarpal bone, and the inner is in contact with the flexor

brevis. When the muscle is cut through, it will be seen to cover

. the metacarpal bone^ the articulation between it and the trape-

zium, as well as the trapezium and annular ligament.

Flexor The Jlexor polUcis brevis muscle is situated deeper in the hand

MuscTe. t^^^" t^^^ others, is the largest of the muscles of the thumb, and
bifid at each extremity ; its separation from the remaining mus-
cle— the adductor — is very distinct. The outer head or portion

Origin.] of the muscle arises from the ridge of the os trapezium, from the

sheath of the flexor carpi radialis, and from the lower part of
the annular ligament, below and beneath the opponens ; the

inner, the larger, arises from the os trapezoides, os magnum, and
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head of the thh'd metacarpal bone. From these numerous points

of origin, the fibres of the two portions or heads converge to

form one muscle, which again separates into two parts, the outer

being inserted, with the tendon of the abductor^ into the outer inser-

side of the first phalanx, the inner, with the adductor pollicis,
''°""

into the inner side of the same bone. A sesamoid bone is placed

in each tendon, near its insertion into the phalanx. The muscle i?^eia.

is covered by the opponens pollicis and tendon of the long

flexor, and is partly subcutaneous ; and the inner head by the

tendons of the flexor profundus, and two first lumbricales muscles.

The outer border touches the opponens, the inner is nearly pa-
rallel to the adductor pollicis ; and between the lower bifurcation

of the muscle into two processes, are the tendon of the flexor

longus, and the magna pollicis artery which supplies the thumb,
and coming from beneath the inner head is the deep palmar arch
of the radial artery. Detach the inner head from its origin, taking

care of the arteries and nerves, and the muscle is seen to cover

the abductor indicis or first interosseous muscle, the divisions of

the radial artei'y in the palm, the sheath of the flexor carpi

radialis, the head of the second metacarpal bone, as well as the

bones from which it arises.

The adductor pollicis muscle, the last and most distinct of the Adduc-

muscles of the thenar eminence, is wide internally, but pointed ucls."'

at the thumb. Its origin is from the lower two thirds of the Origin,

anterior surface of the metacarpal bone of the middle finger:

the fibres are directed outwards, and converge, forming a roundish
MiusclCj which is inserted, along with the internal head of the ^^^^'
flexor brevis, into the inner side of the base of the first phalanx
of the thvimb. The cutaneous surface is covered by the two Reia-

external tendons of the flexor profundus and by the two corre-

sponding lumbricales, by the branches of the median nerve, and
by the communicating artery from the radialis indicis to the

superficial arch ; it lies on the abductor indicis muscle in the
first interosseous space, also on the second space and muscles,

as well as on the second and third metacarpal bones. The upper
border is nearly parallel to the short flexor ; and the lower, near
its insertion, is subcutaneous.

The muscles of the little finger, forming the hypothenar Muscles

eminence, are an abductor, flexor brevis often absent, and an Little

adductor minimi digiti : these are rather more distinct than those ^'"s^^-

of the thumb.
The abductor minimi digiti, the most internal of the muscles Abduc.

of the little finger, is similar in form to the abductor pollicis. Itriimi^''

arises by tendinous fibres from the pisiform bone, at which point ^'S'^'-

they are continuous with the tendon of the flexor carpi ulnaris :

"^'"'

the fibres form a thin fleshy muscle, which is inserted by a tendon,
l^^^^'

which unites with that of the short flexor, into the inner side

of the metacarpal phalanx of the little finger, and a portion
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Reia- extends to its dorsum, to join the expansion of the tendons. The
tioiis. mugcle is subcutaneous, but above, it is covered by the palmaris

brevis muscle ; the radial border is in contact with the flexor

brevis when this is present, the deep branch of the ulnar artery

and nerve passing between them. The opponens or adductor is

beneath the abductor.
Flexor Thejlexor brevis minimi digiti muscle, often absent, appears,

by the direction of its fibres, as if only a part of the abductor,
Origin, to the radial side of which it is placed: it orwes from the an-

nular ligament and process of the os unciforme, and the fibres
inser- form a thin narrow muscle which is inserted with the tendon of

the abductor into the inner side of the base of the same pha-
Reia. lanx. The palmaris brevis covers the muscle ; the ulnar border

is parallel to the abductor, separated above by the deep branches
of the ulnar artery and nerve, and it lies on the adductor: cut
this muscle across to see the next which is beneath it.

AdJuc- The adductor or opponens minimi digiti muscle is similar to

oppo. the opponens of the thumb, in being attached to the whole length

of the metacarpal bone. Its origin is from the annular ligament,

and process of the unciform bone : the fibres descend, the infe-

inser- rior being the longest, to be inserted into the inner part of the

Ugj3. anterior surface of the metacarpal bone of the little finger. It is

t'lons. covered by the flexor brevis and abductor ; it lies on the last

interosseous space and metacai'pal bone, as on the deep branches

of the ulnar artery and nerve, which pass beneath its upper part,

and it covers the carpo-metacarpal articulation belonging to the

little finger: along the radial border lie the long tendons of the

little finger ; and its ulnar border, fixed to the metacarpal bone,

has a branch of the dorsal cutaneous nerve, and of the meta-
carpal branch of artery running on it.

Dissec Clean the deep palmar arch, and ultimate divisions of the
tion. -11 I'l 1 1

radial artery ui the palm, which are now seen between the two
first metacarpal bones, since the inner head of the flexor brevis

pollicis is separated from its attachment ; follow the branch of

the ulnar nerve, which accompanies the arch: in doing this, it

may be necessarjr to remove the fascia from the interossei

muscles, but let the dissector observe that they are covered by
a fascia which is connected, in front, to a transverse ligament

. uniting the phalangeal extremities of the metacarpal bones.

Radial The radial artery enters the palm of the hand in the first

in'the^ intcrosscous space, by passing between the two heads of the ab-
Paim. ductor indicis muscle, and, covered by the flexor brevis, it divides

immediately into a branch for the sides of the thumb, another

for the radial side of the index finger, and a third which crosses

the hand to assist in forming the deep arch ; so that it supplies

the thumb, and remaining side of one finger to which the ulnar

did not give branches, and forms the deep arch, the superficial

being the continuation of the ulnar artery.
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The arteria magna pollicis runs outwards from its point of Branch-

origin along the ulnar border of the first metacarpal bone, and^^'^^i^^^

beneath the outer head of the flexor pollicis, to reach the in- Poificis.

terval between the heads of insertion of this muscle ; and in this

spot, behind the tendon of the long flexor, it divides into two
branches which run along the borders of the thumb to the last

phalanx, and unite on it, as in the other fingers, to form an arch.

The same branches are given off in their course along the sides

of the thumb, as from the other digital arteries.

The radialis mdicis branch passes forwards along the radial Radiaiis

border of the metacarpal bone of the index finger, beneath the ^"'^'cis.

inner head of the flexor brevis, and the adductor pollicis muscle,

and lying on the abductor indicis; at tlie lower border of this

last muscle it is superficial, continues to the end of the finger

with the digital branch of the nerve, and unites on the last

phalanx with the digital artery furnished to the other side of
the finger by the ulnar artery^ The branch connecting it to the

superficial arch joins it close to the lower border of the adductor
pollicis.

The arteria palmaris profunda is the largest branch of di-paimaris

vision of the radial artery ; it is directed across the hand to its
^a"*^""'

ulnar border, beneath the inner head of the flexor brevis, and
across the heads of the metacarpal bones, to join with the com-
municating branch from the ulnar to give rise to the deep
palmar arch. The deej^ arch is formed chiefly by the radial, a Deep

small branch only of the ulnar uniting with it; whilst the super-
^f^",''^''"

ficial, which is the continuation of the ulnar artery, is joined by
one or two small branches from the radial. Its extent is from
the first interosseous space to the head of the metacarpal bone
of the little finger. In its course across the hand it forms an
arch, whose convexity is directed forwards and concavity back-
wards ; it is nearer the heads of the metacarpal bones than the
sxiperficial arch,, and much deeper in the hand than it, since it

lies on the metacarpal bones and interossei muscles, and is co-
vered by the flexor tendons in the centre, and at its extremities
by the muscles of the thumb and little finger. It is accom-
panied by the deep branch of the ulnar nerve, which supplies
the deep muscles in the hand. From its convexity branches
pass forwards to join those of the superficial arch^ and from the
concavity and upper part other small arteries are given off to

the carpus and hand: the muscles of the thenar and hypothenar
eminences receive their branches from the radial and ulnar
arteries.

The posterior or recurrent branches, from the concavity of the Branch,

arch, ascend in front of the carpal boneS;, supply the articulations,
^^'"

and anastomose with the carpal branches sent to this part from rent"'^'

the radial and ulnar arteries.

The j)osterior perforating, three in number, perforate the pos-Poste-

forating.
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terior part of the interosseous spaces, and anastomose with the

interosseous arteries of the dorsum.
Anterior The anterior or palmar interosseous arteries are generally three

osseous!" i'"* number, which lie in the three ulnar interosseous spaces,

supply the muscles, and terminate at the anterior part by joinings

at the clefts of the fingers, the digital branches of the superficial

arch : these are very subject to vary in size and distribution.

Veins. The arteries of the hand, both from the ulnar and radial, are

accompanied by veins which have the same anatomy, and which,

from their unimportance, have not been separately noticed. The
great varieties, too, in the distribution of the radial and ulnar

arteries in the hand v/i!l much perplex at first the young dis-

sector.

Deep The deep branch of the ulnar nerve passes between the short

oi^lhe flexor and the abductor minimi digiti, with the communicating

^g"^g artery to the deep arch ; it then turns to the radial side of the
hand beneath the adductor minimi digiti, enlarges in size, and is

distributed by many branches to the muscles. At its origin, it

gives off a branch, which divides into three, to supply the muscles

of the little finger ; and the large branches which continue its

direction, cross the palm, enter beneath the adductor pollicis,

supplying it, the flexor brevis pollicis, and the abductor indicis

muscle. Besides these the nerve gives a branch or branches to

each interosseous space, which supply the dorsal and palmar

interosseous muscles, and the two nerves that go to the two
palmar interossei of the ulnar side send also filaments to supply

the two inner lumbricales muscles.

Trans- The transverse metacarpal ligament is a strong band of liga-

Meta- mentous fibres, connecting together the digital extremities of

^yj,''' the metacarpal bones of the fingers ; and it is closely united to

melu. the articulations beneath. The cutaneous surface is hollowed

out where the flexor tendons cross it, and to the sides of the

depressions are united the processes of the palmar fascia, which

arch down on each side of the tendons. The posterior border

is connected to a fascia which covers over the interossei muscles ;

in the intervals between the metacarpal bones the ligament is

crossed by the lumbricales muscles, and digital nerves and

arteries; and the interossei, in each space, lie beneath it as they

- pass forwards to their insertion. Remove this ligament in the

intervals between the bones, as well as the fascia which covers

the interossei.

Inter- The interossei muscles, so named from occupying the intervals

between the bones, are seven in number, and all are seen in this

dissection, though the origins of the dorsal ones will be better

perceived on the back of the hand : two muscles occupy each

space, with the exception of the first, in which there is only one,

and they have been called, from their position, palmar and dor-

sal. In those spaces in which there are two, one is inserted into

ossei

Muscles
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the radial, and the other into the ulnar side of the first phalanx
of the fingers between which they are placed : they all end by
being inserted into the phalanx, and sending oft an expansion
to its dorsum to unite with the long extensor tendon.

The palmar are three in number, and may be considered ad- Palmar,

ductors to an imaginary line passing through the centre of the

middle finger*; thus, when the palm is uppermost, one will be
inserted into the ulnar side of the index, one into the radial side

of the ring, and the other into the same side of the little finger:

by which means the three fingers will be drawn to the middle
one. The palmar are smaller than the dorsal, arise by single

heads, and lie on the palmar surface of the metacarpal bones of
the same fingers into which they are inserted, and consequently
project more into the hand than the dorsal interossei. They
resemble each other in arising from the anterior and lateral sur-

faces of the metacarpal bones, in the fibres ending in tendons,

which pass by the raetacarpo-phalangeal articulations to be in-

serted into the sides of the phalanx, and sending an expansion to

the dorsum.

The dorsal, four in number, are abductors from the same ima- Dorsal,

ginary line : thus, one is inserted into the radial side of the in-

dex, and one into the ulnar side of the ring finger to separate

these from the middle one, and two go to the middle finger, one
to each side, to move this either to the right or left of the line

passing through its centre. The dorsal are larger than the

palmar, are situated nearer the back of the hand, and arise from
the lateral surface of both metacarpal bones, between which
they lie ; the fibres end^ as the others, in tendons, which are in-

serted into the sides of the first phalanx of the fingers on
which they act, and send an expansion to the dorsum of the

same bone. The posterior perforating arteries pass between
their attachments.

The interossei are situated between the metacarpal bones ;Reia-.

they are covered by a fascia, by the deep arch and branches,
''°"^"

and by the transverse metacarpal ligament: the dorsal are also

perforated by the posterior perforating arteries.

The abductor indicis muscle, classed as the first dorsal inter- Abduc-

osseous in function, is usually, from its size and relations, c^mus-'

described separately from the other interossei ; to see it, divide '^''^

the other head of the flexor brevis pollicis. It is triangular in

shape, is situated in the interval between the two first metacarpal

bones, and arises from the radial border of the metacarpal bone Origin.

of the index finger, and from the upper half of the ulnar border

of that of the thumb : the fi.bies pass downwards, converging to

a tendon which passes by the radial side of the metacarpo-

* This excellent method to facilitate the understanding of these muscles is

tali en from Cruveilhier, Ayiatomie Descriptive, t. ii. p. 207.

E E 2
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tions.

Dissec
tioi).

inscr- phalangeal articulation of the first finger, is inserted into the
outer side of its first phalanx, and sends an expansion to the

Reii dorsum. The posterior surface is subcutaneous, and the anterior

is covered by the flexor brevis and adductor pollicis, and the
lower part, projecting below these, is subcutaneous ; the radial

artery perforates between the two heads of origin to enter the
palm, and the radialis indicis artery descends on it near its at-

tachment to the first finger.

Dissect the origins of the muscles of the thenar and hypo-
thenar eminences from the front of the annular ligament, and
follow its attachments to each side. The sides may be placed
sufficiently in contact to study its anatomj^

Anterior '^The annular ligament is a firm, strong,ligamentous band, almost

i.iga"
'" square, which, by being placed in front of the carpal bones,

mciit. forms an arch over the long tendons and median nerve, as they

pass from the arm to the hand. The upper border is continuous

with the aponeurosis of the forearm, and the lower is joined

by the palmar fiiscia. It is attached externally to the front of the

scaphoid bone and ridge of the os trapezium, the tendon of the

flexor carpi radialis separating the two, and internally by two
portions, one transverse to the process of the unciform, and one

oblique to the pisiform bone; this last is continuous with the

ligament attaching the pisiform to the unciform bone. The
cutaneous surface is covered by the muscles of the thumb and
little finger, by the palmaris longus tendon, and by the ulnar

artery and nerve, which are fixed to the ligament by some ten-

dinous fibres from the insertion of the flexor carpi ulnaris ; the

posterior is in contact with the tendons of the flexor sublimis,

and median nerve, and is covered by the synovial membrane.
Tendon The tendon of the flexor carpi radialis has been followed to

Flexor the annular ligament; it then passes beneath this ligament,

MtUMi=!
enters a groove in the trapezium, bound down in it by a fibrous

sheath, and so it reaches the head of the metacarpal bone of the

index finger, into "the palmar surface of v/hich it is inserted. The
sheath of this tendon is formed in part by the annular ligament,

and in part by a fibrous expansion stretched from the trapezium

to the OS trapezoides and metacarpal bone ; open the sheath to

see the synovial membrane which lines it and surrounds the

tendon.

The insertions of the brachialis antlcus and biceps, left in the

dissection of the front, may be examined before turning to the

back of the forearm.

insev-T The brachialis antictrs is inserted by a broad and thick tendon,

tiieVra- which commcnccs in the centre of the fleshy fibres above the
chiahs. joint and is more marked on the outer side, into the anterior sur-

face of the ulna in front of the coronoid process, and it is sur-

romided by the digitated origin of the flexor profundus, as the

insertion of the deltoid is by its superior attachment. Cut



DISSECTION OF THE FOREARM. 421

across the muscle to see the origin from the capsule of the arti-

culation, and from the humerus nearly down to this.

As the tendon of the biceps sinks into the hollow of the bend Tendon

of the elbow, its surfaces change their direction^ the anterior
g;^g^g_

becoming external and the posterior internal; and it is inserted

into the posterior part of the bicipital tuberosity of the radius, a

large bursa separating it from the bone. At its attachment, it is

closely surrounded by the supinator brevis, whose line of insertioa

is interrupted by the presence of the tendon.

DISSECTION OF THE BACK OF THE FOREARM.

Turn over the arm and hand, remove the integuments from Dissec=

any of the fingers, should it not be done. Make an incision along *'°"-

the centre of the fascia, and remove it to the posterior annular

ligament; also remove it and the cutaneous nerves and vessels

from the back of the hand, so as to trace up the tendons to the

extremities of the fingers.

The posterior anmdar ligament is a band of the fascia of the poste-

arm thickened by transverse fibres ; its direction is obUquely "'.''"
,

, , ,.•' , I'-ii •• .'.•' Annular-
downward and mward, and it is placed, at its inner termination, Liga-

;

below the extremity of the ulna; it is attached, externally, to
"'^" '

the radius and fascia of the arm, and internally, to the pisiform

bone and palmar fascia. The upper and lower borders are con-

tinuous with the fascia of the extremity. From its deep surface,

processes pass vertically down to the bone, separating the space

beneath into compartments or sheaths, which are lined by syno-

vial membrane, and allow the tendons to pass through them to

reach the hand : the most external sheath is for the tendon of

the extensor of the metacarpal bone, and that of the first phalanx

of the thumb ; next, a larger one for the two radial extensors of

the wrist ; a very small one to the ulnar side of this, for the ex-

tensor of the second phalanx of the thumb; then one for the

tendons of the common extensor of the fingers, and the indicator

;

one for the extensor of the little finger; and lastly, one for the

ulnar extensor of the wrist.

The muscles on the back and outer part of the forearm arise Muscles

mostly by a common tendon from the outer condyle. They are """'<'

antagonists in their action to the muscles placed on the front the

and inner side, so that a flexor in front has its extensor behind ;frm!*

they are also divided into a superficial and deep layer, and as

the superficial layer in front consisted of both a pronator and
flexors, so the similar one behind has a corresponding supinator

and extensors ; and the last are again classed into radial and
ulnar extensors of the wrist, and common extensor of the fin-

E E 3
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gers. The deep layer, too, consists of a, supinator and exten-

sors, the similar one in front having a pronator and flexors. The
following are the muscles in the superficial layer : in proceeding
from without inwards, the supinator radii longus, extensor carpi

radialis longior and brevior ; then, lying close to the ulna, the

extensor carpi ulnaris, and between these the extensor commu-
nis, and the small extensor minimi digiti ; and another extensor

muscle which cannot be classed with them, is the small anco-

neus.

supi- The supinator radii longus, the most external and superficial

lon'gui of the muscles forming the oi'.ter prominence of the forearm,
Muscle, limits also externally the hollow of the bend of the elbow ; it

Origin, is situated partly in the arm and forearm. It arises from the

ridge leading to the outer condyle of the humerus, commencing
below tlie groove in this bone, and extending downwards for two
thirds of its extent, and from the intermuscular septum behind
it, which separates it from the triceps : the fibres descend to

form a fleshy belly, which^ above tlie elbow, has its borders di-

rected forwards and backwards, but below the articulation,

where the muscle is largest, inwards and outwards ; and it ends
above the middle of the forearm in a tendon which descends

insev- along the radius, narrowing in its course, to be inserted hj an.

Keia- expansion into the base of the styloid process of this bone. The
tions. muscle is subcutaneous in its extent, except at the insertion

which is crossed by the two extensors of the thumb ; and it lies

on the extensor carpi longus, the supinator brevis, the insertion

of the pronator teres, the radial origin of tlie flexor sublimis,

the radial nerve which escapes from beneath it two inches and
a half above the extremity of the radius, and lastly, on the ra»

dius. Along its inner side, above, is placed the brachialis an-

ticus, the musculo-spiral nerve being between the two ; it next
forms the outer boundary of the hollow of the bend of the elbow,

and is in relation -with the tendon of the biceps, thence to its ter-

mination the radial artery lies close to it, and it is this border of

the muscle which is the guide to this vessel in the middle and
lower thirds of the forearm ; to the outer side, above the elbow,

are the triceps and intermuscular septum, and below, the radial

extensor.

Exten- The extensor carpi radialis longior muscle is exposed by turn-

Caroi ^^g asidc the preceding, with which its fibres are sometimes
TadfaFif united, and its tendon of insertion should also be separated from
Muscle, the tendon of the next muscle, to which it is closely connected.
Origin. The muscle arises from the lower third of the ridge leading to

the outer condyle^ the surface of the bone being marked for this

attachment, and from the intermuscular septum behind it. The
fibres descend, forming a muscle that is flattened, like the supi-

.nator longus^ and ends in a tendon about the middle of the fore-

arm^ which descends vertically on the other radial extensor, and



DISSECTION OF THE FOREARM. 423

beneath two of the extensors of the thumb, to the annular liga-

ment, enters beneath this structure in the division appropriated

to it and the other radial extensor lying on the same level, and
in the large groove marked in the posterior surface of the lower

extremity of the radius ; and below the ligament it is directed

backwards, beneath the tendon of the extensor of the second

phalanx of the thumb, to be inserted into the posterior and outer inser-

part of the head of the metacarpal bone of the index finger. It '^°""

is covered by the supinator longus, and about two inches from t.ons.

the extremity of the radius by the extensor ossis metacarpi

and primi internodii pollicis muscles, and below the annular

ligament it is crossed again by the extensor secundi internodii

pollicis : it lies on the extensor carpi radialis brevior, supinator

brevis, and below, on the radius and wrist joint. The anterior

border is in relation with the radial nerve till it becomes cuta-

neous, and the posterior touches the extensor brevior which
projects beyond it. The part of the tendon below the annular

ligament is surrounded by a fibrous sheath, which contains a

prolongation of the synovial membrane of the partition of the

annular ligament through which it passed.

The extensor carpi radialis brevior is the last muscle which as- Esten-

sists to form the prominence on the outer side of the forearm ; it
^°J" j

is situated beneath the other two, and does not extend above the radialis

condyle of the humerus. Its origin is from the outer condyle wuscie.

by means of a tendon common to it and the remaining muscles Origin,

of the superficial layer, viz. the extensor communis, extensor
minimi digiti, and extensor carpi vilnaris ; from an aponeurotic

septum between it and the extensor communis, and from an
aponeurosis prolonged on its under surface from the common
tendon : the fibres descend lower than those of the other exten-
sor to a tendon, which, placed beneath that of the extensor
longior, reaches to the annular ligament, passes through the

same partition and groove in the radius, escaped from this and
surrounded by a fibi'ous sheath lined by sj'novial membrane, it

passes backwards from the other, and is inserted into the poste- inser-

rior part of the head of the metacarpal bone of the middle fin- ''»"•

ger. It is covered by the two preceding muscles, but its ulnar Reia-

border projects beyond them; the extensors of the metacarpal
'^'°"''

bone and of the first phalanx of the thumb cross it above the
ligament, and that of the second phalanx, below the ligament.
The ulnar border in the upper half of the forearm is in contact
with the extensor communis, but below this the extensors of the
thumb intervene. Separate this muscle from the extensor of
the fingei's, and it is seen to lie on the supinator brevis, on
the radius and insertion of the pronator teres, on the origin of
the extensor ossis metacarpi, on the lower part of the radius,

and back of the wrist joint and carpus. Separate upwards from
each other the following muscles of the superficial layer.

E E 4
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The extensor digitorum communis muscle is long and tapei'ing,

and is placed to the ulnar side of the last ; it is undivided above,

but below it ends in four tendons for the fingers. It arises from
the common tendon attached to the outer condyle, from the

aponeurosis between it and the muscles ai'ound, and from the

aponeurosis of the forearm. The fibres descend to form a muscle
which soon increases in size, and divides about tlie middle of

the forearm into three portions, whose tendons become free from
muscular fibres above the wrist, enter the sheath in the annular

ligament appropriated to them and the indicator muscle, and
lie in the groove of the radius to the ulnar side of the small

one for the extensor of the second phalanx of the thumb, in

which they are surrounded by synovial membrane ; escaped
from the ligament, the ulnar tendon divides into two, and the four

for the fingers diverge from each other, to reach the metacarpo-
phalangeal articulations, over which they are placed, and send
down on the sides of each a process to join the capsule of the

articulation : each tendon now forms on the dorsum of the first

phalanx a tendinous expansion, which is joined by that from
the interossei and lumbricales, and, on the index and little

fingers, by their proper extensor tendons ; at its digital ex-

tremity the expansion is divided into three portions, a central

one which passes over the articulation between the first and
second phalanges, to be inserted into the base of the second,

and two lateral, which continue along its sides, converge and
unite at its fore part, to be inserted into the base of the

ungual or last phalanx. The muscle is subcutaneous, except
beneath the annular ligament ; the radial border is in contact

with the extensor carpi radialis brevior, and the ulnar with the

extensor minimi digiti ; and the muscle covers the deep layer,

consisting of the supinator brevis, the three extensors of the

thumb, the indicator muscle, the posterior interosseous vessels

and nerve, and the carpal and phalangeal articulations and
bones. The tendon of the index finger crosses^ below the wrist,

the second interosseous space, and joins, at the metacarpo-
phalangeal articulation, with that of the indicator which is to its

ulnar side ; and the tendon of the little finger lies on the fourth

metacarpal bone, and joins that of its proper muscle at the corre-

sponding articulation. The tendon for the ring finger, often split

longitudinally, sends, a little above the head of the fourth meta-

carpal bone, an oblique tendinous band to each side to join the

collateral tendons, and these prevent the extension of this

finger when the middle and little ones are flexed.

The extensor miniyni digiti, the most slender muscle on this

surface of the forearm, is placed between the extensor ulnaris and
extensor communis, and it appears only a portion of the last

muscle separated by an aponeurosis. It arises from the common
tendon, and from aponeuroses which surround it as the extensor
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communis : the fibres descend to a tendon, wliich receives mus-
cular fibres down to the annular ligament, then enters beneath

this in a sheath distinct from that of the extensor communis,
pscapes from the ligament, and is divided, longitudinally, into

two portions, which run along the metacarpal bone to the ulnar

side of the tendon from the common extensor, and unite

together as well as with this, opposite the articulation, to give inser-

rise to the expansion on the fii-st phalanx, which is distributed ''°"-

as the rest. It is in contact with the fascia of the forearm, Reia-

it lies on the deep layer of muscles, and is situated between "°"^'

the extensor digitorum communis and extensor carpi ulnaris

muscles.
j The extensor carpi ulnaris muscle, the most internal of the Exten-

superficial layer, lies on the ulna, and arises from the common c'a'rpi

tendon, from the middle third of the posterior ridge of the ulna
^[]"f|

below the anconeus muscle, from the fascia of the arm, and origin..

a septum between it and the extensor of the little finger. The
fibres are directed downwards to a tendon which commences on
the cutaneous surface about the middle of the forearm, and re-

ceives fleshy fibres to the annular ligament, then passes through

a separate division in this structure, lying in a groove in the

posterior surface of the ulna, and having a synovial membrane
reflected around it ; and below the ligament the tendon is sur-

rounded by a fibrous sheath which accompanies it to its insertion inser-

into the inner and posterior part of the head of the meta- *'°"-

carpal bone of the little finger. This muscle is in contact with Reia-

the fascia of the arm ; the ulnar border corresponds to the
'°"^*

insertion of the anconeus and to the ulna; the radial, to the

extensor of the little finger ; and beneath the muscle are the

supinator brevis, indicator muscle, and ulna.

The anconeus is a small triangular muscle of this layer, and Anco-

seems to be a contmuation of the triceps extensor. It arises by Muscle.

a tendon from the outer condyle of the humerus, which is dis- Origin,

tinct from the common tendon, and posterior to it. From it

the fibres diverge, the upper the shortest, and parallel to the
lowest fibres of the outer head of the triceps, transversely, and
the others obliquely, to be i?zserted into the outer side of the inser-

olecranon, and into the triangular impression on the upper part''°"'

of the posterior surface of the ulna. It is in contact with the Reia-

skin and fascia ; and it rests on the ulna, supinator brevis, and *^'°"^'

external lateral ligament, on the recurrent interosseus artery

"which enters beneath its lower border, and on the branch of
nerve from the musculo-spiral, and artery from the superior

profunda. The lower border is parallel to the extensor carpi

ulnaris, and the upper to the fibres of the outer head of the
triceps, with which it is continuous.

Detach the extensor communis and minimi digiti muscles Dssec-

from their common origin, and throw them to one side ; separate
*'°"'
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also the origin of the extensor carpi uhiaris, and turn this

muscle aside, but in doing it, avoid the external lateral liga-

ment : the brandies of the nerve and artery that it will be
necessary to divide should be noticed ; they are from the poste-

rior interosseous, and are to be dissected : the cellular membrane
is next to be removed from the muscles. The line of separation

of the small muscles of this layer is often Indistinct.

Deep The deep layer of muscles of the back of the forearm con-

Musdes. sists of a Supinator, to correspond to a deep pronator in front,

and of extensors of the thumb and index finger. The highest

muscle, surrounding the upper extremity of the radius, is the
supinator brevis : below this are four other muscles crossing to the

radial side of the arm; the three highest are the extensors of

the thumb, viz. extensor ossis metacarpi, primi internodii, and
secundi internodii, and the lowest or most vertical on the ulna,

is the indicator muscle.
Exten- The extensor ossis metacarpi pollicis, the largest of the exten-

meta- sor muscles of the thumb, is placed more externally than the

Mmcic. othei'S, and its tendon is closely united, below, to that of the ex-

Origin. tcnsor primi internodii. The muscle arises from the posterior

surface of the radius and ulna for about three inches, imme-
diately below the insertion of the supinator brevis, with which
muscle the fibres are sometimes united, also from the interos-

seous membrane betv/een the bones. From this origin the fibres

run outwards and downwards to join a flat tendon which crosses

the radial extensors of the wrist about two inches above the

extremity of the radius, enters the outer partition in the annu-
lar ligament, with the small tendon of the extensor primi inter-

nodii, from which it is separated by one of the fibrous processes ;

it then leaves the ligament, crosses the radial artery^ and is

i"ser inserted into the outer part of the carpal end of the metacarpal

bone of the thumb, and it often sends a prolongation to the
^eia-"; abductor pollicis muscle. It is covered by the extensor of the

fingers, by that df the little finger, and by the interosseous

nerve and artery ; and it lies on the ulna, interosseous membrane,
and radius, on the radial extensors, and on the radial artery

winding backwards below the radius. The upper border is in

contact with the supinator brevis, and posterior interosseous
• artery which appears between the two ; the lower touches the

extensor primi and secundi internodii pollicis muscles.

Exten- Tlie extensor primi internodii pollicis is a small muscle, and

pr\mi the next in order from above, dov/nwards. Its origin is from

iiodu'
^^ radius below the preceding for about one inch, from the

Muscle, interosseous membrane, and sometimes from the ulna; the fibres

Origin, end in a tendon which appears soonest on the border of the

muscle in contact with the extensor ossis metacarpi, and this

is the guide to separate the two ; it then enters the annular

ligament with the extensor ossis metacarpi, being separated
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from the other tendon by a process of membrane, crosses the

radial arterj', continues along the metacarpal bone of the

thumb, and is inserted into the base of its first phalanx. This i"ser-

muscle has the same relations as the former, since it appears
j|^,'^_

between the extensor of the fingers and those of the wrist ; ittions.

also lies on the same parts, except on the ulna, and below the

annular ligament it is placed on the metacarpal bone of the

thumb. The upper border is in contact with the extensor ossis

metacarpi poUicis muscle.

The extensor secundi interjiodii pollicis is a larger muscle than Exten-

the last, and is placed on the ulna. It arises from the middle third cumu"

cf the ulna, below the insertion of the supinator brevis, and be- ""f.":-

tween the extensor ossis metacarpi and anconeus, and rrom the origin,

interosseous membrane. Its fibres are directed downwards and
outwards to a tendon, which passes thi'ough a separate partition

in the annular ligament, corresponding to the groove in the radius

between those for the extensors of the wrist and extensor of the

fingers ; it then leaves the ligament, crosses the tendons of the

extensores carpi radiales, and the radial artery, runs along

the ulnar side of the metacarpal bone and first phalanx of the

thumb, to be inserted into the base of the second or ungual inser-

phalanx. It is covered by the same muscles as the other two '^"'"'

extensors of the thumb, and appears lower down, or nearer Reia.

the extremity of the radius ; it lies on the ulna, interosseous
^^°^^^'

membrane, and radius, and below the annular ligament crosses

the tendons of the radial extensors of the wrist, and the radial

artery as it is about to enter the palm : this tendon is the guide
to the artery in this position ; it also lies on the metacarpal bone
and on the phalanges.

The extensor j)roprius indicis, or indicator muscle, situated on indica-

the ulna, arises from the middle part of this bone, extending Muscle.

lower than the extensor secundi internodii, and slightly, below, Origin.

from the interosseous membrane : the fibres descend, as far as

the annular ligament, around a tendon, which is then freed
from them, enters the same sheath of the ligament as the ex-
tensor of the fingers, beneath which it lies, runs along the ulnar

side of the tendon from the common extensor to the index finger,

as far as to the head of the metacarpal bone, and joins with
this tendon, as well as with those of the interossei and lumbri- J.'^^^er-

calis, to form an expansion on the first phalanx, as before seen.

The muscle is concealed by the superficial extensors above the Reia-

annular ligament, but below, it is subcutaneous; it is placed be-
*^'°"^"

tween the extensor tendons of the first and second fingers, and
lies on the second metacarpal bone.

The supinator radii brevis muscle will be exposed by detach- supina-

ing the anconeus from the external condyle, and by cutting ''?'" t"'^-

through the supinator longus and radial extensors of the wrist Muscle.

opposite to it ; separate in front the process of the flexor pro-
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fundus, which lies to the radial side of the insertion of the bra-

chialis anticus muscle. This supinator surrounds the upper ex-
Oiigin. tremity of the radius, and extends to its front ; it arises from the

external lateral ligament, andTrom the coronary ligament sur-

rounding the head of the radius, by aponeurotic fibres ; from
the outer border of the ulna for about two inches, commencing
close below the small sigmoid cavity ; and, in front of this bor-

der, from a triangular depression, also below the cavity ; this

last attachment is best seen from before, or by cutting across

the muscle when it is finished. From these origins the fibres pass

inser- forwards and outwards round the radius, and are inserted into
*'°'^- the posterior and outer surfaces of the upper third of this bone,

extending down to near the insertion of the pronator teres, and
forwards to the oblique line which runs outwards from the tu-

bercle to which the flexor sublimis is attached ; some fibres are

also inserted above the tubercle, and reach farther inwards than

Reia. the others. The cutaneous surface of the muscle is covered
tions.

behind by the anconeus and recurrent interosseous artery, by
the extensor ulnaris, extensor minimi digiti, and extensor

digitorum ; on the outer side by the supinator longus and
radial extensoi's of the wrist ; and in front the radial artery

with its recurrent branch, and the radial nerve lie on it, and
the posterior interosseous nerve perforates this surface. The
antei'ior border is fixed to the radius, the fibres above the

tubercle reaching to those attached to its posterior surface, but

opposite this process the margin is hollowed out for the tendon

of the biceps and its synovial membrane, and below this it cor-

responds to the attachment of the interosseous membrane, and
origins of the flexor sublimis and flexor pollicis ; and the pos-

terior or ulnar is fixed to the ulna, and is overlapped by the

anconeus : thelovver border is parallel to the extensor ossis me-
tacarpi, and in contact with it, the posterior interosseous artery

appearing between the two ; and the upper is in contact with

the articulation of the elbow. The muscle lies on the radius,

the upper radio-ulnar articulation, and interosseous ligament.

Poste. The posterior hiterosseous artery^ arising from the common in-

inter- tcrosseous trunk opposite the tubercle of the radius in the front
osseous of the forearm, passes to the posterior part above the interos-

- seous membrane, giving off its recurrent artery which is nearly

as large as the trunk ; it then appears between the contiguous

borders of the supinator brevis and extensor ossis metacarpi

pollicis, descends between the superficial and deep layers of

muscles, decreasing in size, to near the wrist, and it ends by
giving some branches to join the dorsal branch of the anterior

interosseous artery, which passes backwards below the interos-

seous membrane, and others to anastomose with the dorsal car-

pal branches from the radial and ulnar arteries. In its course it

supplies branches to the two layers of muscles between which it is
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situated. Theposteriorinterosseousrecurrenthranch, ofnearly equal Recur-

size with the descendhig part of the artery from which it springs, branch.

is given off before the artery reaches the back of the forearm, per-

forates some of the fibres of the supinator brevis, ascends on this

muscle beneath the anconeus, and divides into two branches
;

one ascends with a direction outwards to the articulation, the
other continues beneath the anconeus, to anastomose with the
long branch of the superior profunda, which descends to this

muscle, and also with the branches which run along the inter-

muscular septum.
The posterior interosseous nerve, a branch of the musculo- Poste-

spiral in front of the outer condyle of the humerus, and whilst
5J°gj._

this nerve is covered by the supinator longus muscle, descends osseous

on the anterior surface of the supinator brevis, perforates its
^

^

fibres to gain the back of the forearm, and escapes from the supi-

nator above its lower border. The nerve now gives off numer-
ous branches to the superficial layer of muscles, and one long
branch, in direction the continuation of the nerve, descends over
the extensor ossis metacarpi and primi internodii pollicis mus-
cles, and about the middle of the forearm passes beneath the ex-
tensor secundi internodii to reach the interosseous membrane, afc

the lower part of which it gives off an internal branch beneath
the extensor secundi internodii to supply the indicator. Conti-

nuing to descend, it enters the sheath in the annular ligament

for the extensor digitorum, and beneath the tendons of this

muscle, and on the back of the carpus it is enlarged, and divides

into many branches to supply the ligaments and articulations of Branch-

the carpus. Before this nerve enters the supinator brevis, it ^^'

gives a branch to the extensor carpi radialis brevier, the ex-iar.

tensor longior and supinator longus muscles receiving separate

branches from the musculo-spiral, and it supplies filaments to the

supinator brevis whilst in the muscle : on the back of the fore-

arm it distributes filaments to the remaining muscles of the su-

perficial layer, except to the anconeus, and the extensor digitorum

receives the most. The branches to the deep layer are from the

trunk of the nerve as it descends in contact with it.

The only part of the radial artery which has not been seen. Radial

connects the portion in the forearm with its division in the palm, beiow^

It is of short extent, and commencing at the lower extremity of^'?^^^*-

the radius, winds from the anterior to the posterior part below
the end of the bone ; at the carpal extremity of the first inter-

osseous space it enters the palm of the hand between the origins

of the abductor indicis, and divides into its terminal branches
for the supply of the thumb, radial side of the index finger, and
the branch of the deep arch. It is placed, at first, deeply in the

hollow below the extremity of the radius, is beneath the ex-
tensor ossis metacarpi and primi internodii pollicis, and lies on
the external lateral ligament of the wrist-joint ; it becomes more
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superficial on the back of the carpus, and immediately before

passing through the muscle, is crossed by the tendon of the ex-
tensor secundi internodii pollicis, which is the guide to the

artery. Some filaments of the dorsal branch of the radial nerve
and some cutaneous veins cross this part of the vessel, and fila-

ments of the musculo-cutaneous surround it, being continued on
it from the front. The deep veins with tlie artery are continu-

Branch- g^s with the radial. Numerous but small branches arise from
the artery in this part.

Dorsal The dorsal carpal artery is a small branch which leaves the

branch, radial as it lies against the carpal articulations, and beneath the

tendons of the extensors of the thumb, it passes transversely in-

wards across the bones of the carpus, and beneath the tendons
of the extensors, and unites with the dorsal artery from the

ulnar, to form. anarch from which branches pass upwards to ana-

stomose with the dorsal branch of the anterior interosseous, and
with the posterior interosseous, and others descend to the inter-

osseous spaces.

Meta- The metacarpal branch, which is interosseous in its position,
carpa.

^^^^ varies much in size, runs backward on the carpus, and be-

neath the tendons, to reach the interval between the second and
third metacarpal bones ; it then continues forwards on the second
interosseous muscle, as far as the cleft of the fingers, and termi-

nates by joining the digital branch from the superficial arch : it

gives dorsal superficial arteries to the index and middle fingers.

The other interosseous or metacarpal arteries for the two last

interosseous spaces are small, they are derived from the carpal

arch of arteries, and anastomose Avith the posterior perforating

branches. The ulnar side of the little finger is supplied by the

metacarpal branch of the ulnar artery.
Dorsal The dorsal arteries of the thumb, sometimes double, at others
of tnG . • • •

Thumb, united at their origin, arise opposite the head of the metacarpal
bone, they are very small, and are distributed to the sides of the

thumb.
Dorsal The dorsal of the 'mdex finger is another small branch given

Index off opposite the former, it runs along the radial side of the
Finger, back of this finger, to which it is distributed.

Dorsal Clean the dorsal surface of the posterior interossei muscles.

osseY'- These have a double origin from the sides of the metacarpal
Muscles, bones, between which they are placed. The fibres descend to a

tendon in the centre, which becomes free opposite the meta-
carpo-phalangeal articulation, is inserted into the side of the

metacarpal phalanx, and sends an expansion to the dorsum of the

same. This surface of the muscles is subcutaneous, and the

posterior part of each is perforated by the posterior perforating

arteries to join the interosseous. The first has been described

as a separate muscle, with the name of abductor indicis : it is

perforated by the radial artery.
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Divide the supinator brevis by a vertical incision, to see its

attachments.

The sheaths of the annular ligament may be now more readily Annular

examined by dividing them over the different tendons that pass raint

through it. They correspond to grooves in the lower part of the
Qrooves

posterior aspect of the radius and ulna : thus on the radius, be- of the
• • •

. 1 1 • .1 f ,1 . ,
liadius.

gmnmg at its outer border, is the groove for the two extensors

of the thumb, then a large one for the two radial extensors of the

carpus^ next a small deep one for the extensor secundi internodii

;

to the ulnar side of this a large depression for the extensor of

the fingers and indicator, and on the inner margin another, better

seen in the recent bone, for the extensor of the little finger. The
groove in the back of the ulna is for the extensor carpi ulnaris

muscle.

DISSECTION OF THE UPPER EXTREMITY.

Continue the dissection of the upper extremity, with the ex- pissec

amination of the ligaments, without soaking them in water, ''°"-

unless they should be dry ; those of the elbow may be taken
first. To expose these, take away the brachialis anticus from
the front, the triceps from the back, also the muscles arising

from the outer and inner condyles, and detach the supinator

brevis and flexor profundus muscles ; remove the cellular mem-
brane.

The articulation of the elbow is a ginglymus joint, admitting Elbow-

only of extension and flexion, and into it enter the extremities ^°'"'"

of the humerus, radius, and ulna, whose articular surfaces are

covered with cartilage, and maintained in contact by an anterior,

posterior, external, and internal ligament : a synovial membrane
is reflected over the whole.

The external lateral ligament is a small roundish band, easily Exter-

removed with the muscles which arise from the outer condyle of"emP'
the humerus ; it is pointed above, and is fixed to the external ^iga-

condyle of this bone ; but its fibres spread out as they de-

scend, and join below the orbicular ligament surrounding the

head of the radius, and the most posterior fibres pass backwards
to be inserted into the ridge of the ulna, to which the supinator

brevis is attached. This ligament gives origin to the supinator

brevis, and is covered by the muscles which arise from the outer

condyle.

The internal lateral ligament, best seen by slightly bending inter

the joint, is a deltoid-shaped process, attached above to the
"^'"

inner condyle or epitrochlea of the humerus ; the fibres descend,

radiating, to be inserted by an anterior portion, the strongest,
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into the inner lip of the coronoid process, and by a posterior, into

the inner side of the olecranon^ whilst the middle fibres join a
transverse ligamentous band, stretched from the olecranon to

the coronoid process over a notch in their angle of junction.

Its cutaneous surface is covered by the tendon of the muscles
arising from the inner tuberosity, as well as by the ulnar nerve
and artery, which supply branches to the articulation.

Anterior "pj^g anterior ligament is a thin membrane placed in front of
inent. the joint, and connected, on the sides, with the lateral liga-

ments ; it is fixed, above, to the front of the humerus above its

articular surface, and below, to the anterior part of the coronoid
process and to the orbicular ligament. The superficial fibres,

oblique downwards and outwards, cross the deep, which are ver-

tical ; they are separated also by intervals containing cellular

membrane. Thebrachialis anticus lies on it.

Poste- The posterior ligame7it, very thin, in consequence of being
covered by the tendon of the triceps extensor, is also best seen
by flexing the elbow ; it is continuous with the lateral ligaments,

this union being best seen on the inner side, and it has some
transverse fibres which are stretched across the fossa on the

posterior surface of the humerus. The synovial membrane will

be seen when the upper articulation of the radius and ulna have
been dissected, for it serves to line their contiguous articular

surfaces.
Union The radius is united to the ulna, both above and below, by
of the _ ,. ,

- . . , . -,

Radius meaus or ligaments ; but there is a separate articulation and

Ulna, sj'novial membrane between them only below, since the liga-

ments joining the bones above are lined by the synovial mem-
brane of the elbow : the shafts of the bones are also united by
an interosseous ligament. The upper cup-shaped articular sur-

face of this bone enters into the elbow-joint, and the lower into

the articulation of the wrist.

Upper The upper radio-ulnar articulation results from the reception

iiinar^' of the couvex head of the radius into .the small sigmoid fossa of

laUon"'
'-'^^ wlna, in which it Is kept by an orbicular ligament, and the

articular surfaces are covered by synovial membrane.
orbicu- The orbicular or anmilar ligament, surrounding the head of

u[ga- the radius, is best seen by making a transverse incision through
meut.

j.|^g ai^terior ligament of the elbow-joint, between the extremities

of the humerus and radius, from the coronoid process in front

to the olecranon behind. It is a strong, flat, fibrous band, about

a quarter of an inch wide, and forms, with the small sigmoid

cavity of the ulna, a circle, in which the head of the radius freely

moves, since no ligamentous structure is inserted into the bone,

and the synovial membrane projects between It and the liga-

ment. It is attached, in front, to the anterior part of the sig-

moid cavity, and behind, to its posterior margin, and to a

depression on the ulna below the cavity ; Its fibres are transverse,
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and the posterior attachment is wider than the anterior. The
upper border is united to the anterior, and the external lateral

ligament ; the inferior, free, surrounds the neck of the radius,

from which it is separated by a cul-de-sac of tlie synovial

membrane. The ligament is covered by the supinator brevis,

and by the muscles which arise bj' a common tendon from the

outer condyle of the humerus.
Open the articulation of the elbow by carrying the incision Dissec-

transversely inwards to the olecranon, and disarticulate the

bones, lo see the surfaces which enter into it.

In the elbow-joint, the ulna presents its large articulating or Aiticu-

sigmoid cavity, which is covered with cartilage, except on the jaces"^"

inner side, is narrow in the centre, and deprived also of cartilage
°^-^ll^

at this part, but is expanded in front and behind by means of joint.

the coronoid and olecranon processes. A slightly raised line

extends from the front to the back of the cavity, and is received

into the hollow of the pulley-like surface of the humerus. The
upper extremity of the radius has a circular depression with a

raised margin. The lower end of the humerus, in this articula-

tion, presents, internally, a large pulley-like surface, hollowed
out in the centre, to receive the eminence in the articular sur-

face of the ulna, and it is limited internally and externally by
prominent lines ; the internal, the most marked, reaches lowest,

and the external corresponds to the interval between the head
of the radius and that of the ulna. On the outer side of the

bone is a rounded articular surface, covered with cartilage, and
placed only on the front ; this is in contact with the head of

the radius only in flexion of the articulation ; for, during ex-

tension, this bone does not touch the humerus ; a slight de-
pression separates this articular surface from the line which
limits externally the pulley, and it receives the margin sur-

rounding the hollow in the head of the radius. On the anterior

surface, above the pulley, is a depression to receive the coronoid

process during flexion, and on the posterior, a large one for the

olecranon in extension of the forearm.

The synovial membrane covers the under surface of the an- syno-

terior ligament, passes to the articular surfaces of the radius and jiem-

ulna, sends a process into the small sigmoid cavity, and a cul-
^'""^•

de-sac between the head of the radius and its orbicular liga-

ment, then lines the posterior ligament, and so reaches the

lower extremity of the humerus, over which it is reflected.

Cut across the orbicular ligament, to see its attachments in Dissec-

front of the small sigmoid cavity, as well as behind it : the cavity ''°"-

is now seen.

The interosseous ligament or membrane, situated between the 'Hfer-

radius and ulna, is seen by removing the muscles from its front Li'ga-'^

and back. It is a thin aponeurotic septum between the muscles ™'^"''

of the anterior and posterior part of the forearm, and is attached
F F
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to the margins of the radius and ulna, which look towards the

space across which it is placed ; it is larger in the middle than at

the extremities, and the fibres composing it are directed ob-

liquely upwards and outwards from the ulna to the radius; some
fibres on the posterior surface have an opposite direction, so as

to cross them. The naembrane is fixed above to the radius, to

within about an inch of the tubercle, but to the ulna rather

higher, so that an aperture is left above it to allow the posterior

interosseous artery to reach the back of the forearm; below,

it reaches to the extremities of the bones. About two inches

above the lower border is a small aperture, near the radius, for

the dorsal branch of the anterior interosseous artery; other small

foramina for vessels are found in it. The anterior surface is

covered by the flexor profundus digitorum and flexor pollicis,

with the anterior interosseous nerve and artery, which are in

contact with it ; the posterior is in relation with the supinator

brevis, the three extensors of the thumb, and the indicator

muscle ; the interosseous artery and nerve do not touch the

membrane above, but below, the nerve reaches it. Above the

upper attachment of the ligament, the supinator brevis and flexor

profundus are close to each other.

Round The round ligament is a ligamentous fasciculus, extended ob-
^>ga- liquely between the upper extremities of the radius and ulna

above the interosseous ligament ; it is attached to the front of

the ulna below the insertion of the brachialis anticus ; its fibres

run downwards and outwards in a direction opposite to those of

the interosseous ligament, superficial to which they are placed,

and are fixed to the radius below its tubercle ; it is situated be-

neath the flexor sublimis, and divides the space above the in-

terosseous membrane into two parts : through the lower of these

passes the posterior interosseous artery.

Before the lower radio-ulnar articulation can be seen, dissect

joint. tiie wrist-joint. To see the radio-carpal articulation remove the

tendons and annular ligament both from before and behind it,

clean away the cellular membrane and small vessels from the

surface of the ligaments. In the wrist-joint the lower end of

the radius articulates with some of the first row of the carpal

bones, but the ulna is entirely shut out from the articulation by

means of a piece of cartilage which intervenes between its lower

end and the carpal row, and enters into the wrist-joint. The

surfaces of bone are kept in position by an anterior, posterior,

internal, and external ligament.
Extcr- The external lateral ligament is a short and small band which

Lateral extends from the styloid process of the radius to the upper part

^lent. of the scaphoid bone, external to its articular surface ;
the fibres

diverge from each other. This is crossed by the radial artery,

and is connected to the anterior and posterior ligaments.

Infer- ^ The internal lateral ligament, smaller than the external, but
nal.

ment.

Wrist-
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longer than it, is attached, above, to the styloid process of the

ulna, and below, to the rough upper part of the cuneiform bone,

internal to its articular surface ; and some of the anterior fibres

pass forwards to the pisiform bone.

The anterior ligament, strong, though short, is fixed to the Anterior

lower end of the radius, above the articular surface of the bone, m^t!

and some fibres come from the lower part of the ulna ; it is

inserted, below, into the front of the first row of carpal bones,

except into the pisiform, which does not receive any ; it is

covered by the flexor tendons, and is perforated by small arteries

from the carpal arch.

Hhe. posterior ligament, like the anterior, is a fibrous expansion, Poste-

with oblique fibres directed downwards and inwards ; it is at-
'''°''-

tached, above, to the posterior aspect of the lower ends of the

radius and ulna, and below, to the posterior surface of the same
three bones of the carpal row, its fibres being continuous at this

insertion with the posterior ligament between the two rows of

the bones. The extensor tendons, the posterior carpal arch

of arteries, and the posterior interosseous nerve lie on this liga-

ment.
Open the articulation by a transverse incision across the pos- ArUcu-

terior ligament near the carpal bones. The three first bones offace's',"*

the carpal row are united together by ligaments, and form an
oval, convex or condyloid portion, which is received into the

hollow above. The surfaces in the articulation are covered
with cartilage, which extends further on their posterior than

anterior part ; the scaphoid and semilunar bones touch, above,

the lower end of the radius, but the cuneiform, which presents

a very small articular surface, is in contact only with the inter-

articular cartilage which excludes the ulna from the wrist-joint.

The lower end of the radius, and the inter-articular fibro-car-

tilage below the end of the ulna, are united together to form an
arch, into which the convexity of the carpal row projects. The
articular surface of the I'adius is covered with cartilage, and
marked in the centre by a prominent line that divides it into

an external triangular surface, which the scaphoid bone touches,

and an internal square one, which corresponds to the semihuiar

bone. The inter-articular cartilage is placed over the cuneiform

bone.

The synovial memhrane covers the articular surfaces of the Synovial

radius and inter-articular fibro-cartilage, and is reflected along the brane.

anterior and posterior ligaments to the bones of the carpus.

Sometimes, this membrane joins that in the lower radio-ulnar

articulation by means of an aperture through the inter-articular

cartilage ; and at others, the synovial membrane investing the
bones of the carpus, which sends prolongations up to it between
the bones of the first row.

The lower radio-ulnar articulation is formed by the convex L^wer

F E 2
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Radio- head of the lower part of the ulna being received into a con-

Articu-
cavity on the radius: which is an arrangement the opposite to

latioii, that above ; since in the upper articulation, the convex head of

the radius is received into a concavity of the ulna. The chief

means of union between the bones is a process of libro-cartilage
;

and a kind of capsule, consisting of scattered fibres, surrounds

the extremity of the ulna, it is looser and larger in front than

behind : the synovial membrane is very loose.

Triaii- The triangular' or inter-articularjibro-cartilage of this articu-

*^bro-" lation will be seen by taking away the capsule, by detaching the

radius and ulna from the first row of the carpal bones, and by
removing the articular end of the ulna, so as to leave untouched
the styloid process of this bone. It attaches the radius to the

ulna, and is placed transversely beneath the lower extremity of

the last ; it is triangular in shape, its base is fixed to the ridge

which separates the carpal from the ulnar articulating surface of

the radius, and its apex to the depression at the root of the

styloid process of the ulna ; it is thicker at its margins and apex
than at its centre or base. The anterior border is more closely

united to the anterior ligament of the wrist, than the posterior is

to its ligament. The upper surface is in contact with the ulna,

which it separates from the wrist-joint, and is covered by the

synovial membrane of the radio-ulnar articulation ; the lower

forms part of the wrist-joint, is opposite to the cuneiform bone,

and is covered by the synovial membrane of the wrist. Occa-
sionally, this cartilage is perforated by an aperture near the ra-

dius through which the synovial membranes communicate.

Synovial The synovial membrane, called sacciformis from its looseness,

wa-iV covers the upper surface of the inter-articular cartilage, and the

lower part of the ulna in contact with it, and is then reflected up
betv/een the articular surfaces of the radius and ulna, covering

them, and the capsule of the articulation.

Allien- The carpal bones are articulated together by surfaces covered

th'«-Car- with Cartilage, and by dorsal, palmar, and interosseous ligaments

I'f' ,, which join them into two separate rows ; and these, again, have

an anterior, posterior, internal, and external ligament to unite

them. One synovial membrane serves for the investment of the

articular surfaces of all the carpal bones, except tliose between
. the cuneiform and pisiform bones. To see the ligaments, clean

carefully their surface.

The carpal bones of the first roiv are united together by ai

dorsal transverse band from the scaphoid to the semilunar, and
i'anTs'. by another from the semilunar to the cuneiform bone ; the same
Painnr. ^^.^ foiuid on the palmar surface. An interosseous ligament is

o"eiu placed between the scaphoid and semilunar, and between the

^^'fiit semilunar and cuneiform bones. The pisiform bone has a sepa-

pij'.form rate capsule attaching it to the articular surface in front of the

fi^ffonn cuneiform, and a distinct synovial membrane is placed between

First

.Oorsal
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the bones ; two ligaments, in addition, connect the pisiform bone ;

one small one passes to the process of the unciform, and
another larger one forwards to the head of the metacarpal bone
of the little finger.

The hones of the second row are connected together in the xhe se-

same way as those of the first, a band being found between the
J:"JJf'

OS trapezium and trapezoides, between the os trapezoides and
magnum, and between the os magnum and unciforme, both on Dorsal.

the dorsal and palmar surface; the dorsal bands are stronger Paimar.

than the palmar. An interosseous ligament is also found be- Tnter-

tween the os magnum and unciforme, and between the magnum °"^

and trapezoides.

The two rows of carpal bones are connected together by an one

anterior ligament, which is formed by some irregularly radiating ;'^'g
'"

fibres, and is attached, above, to the three first bones of the<'"i".
Ill 1 1 ( n -i 1 Anterior

upper, and below, to the palmar surlace or the secona row. Uga-

The posterior, loose and strong, is more like a separate ligament, p^"^^

but the greater number of its fibres are transverse ; it is fixed, rior.

above, to the posterior surface of the three first bones of the

upper, and descends to the second row, into which it is inserted.

The lateral ligaments consist of an external, the strongest, Lateral,

attached between the trapezium and the scaphoid bone, and an
internal between the cuneiform and unciform bones. Divide Arsicu-

the external and internal lateral, as well as the posterior ligament faces"''

between the two, and the first row of bones is seen to form

an arch into which the convexity of the second is received ; of

the bones of the second row, the os magnum and unciforme are

the most prominent, and give rise to a condyloid projection

which is received into the arch of the three bones of the first

row ; external to the os magnum is a flat surface formed by the

trapezium and trapezoides, much below the level of the other, for

articulation with the scaphoid bone. The synovial membrane synovial

for this articulation lines the surfaces of the bones, sends two i^^aJ^"

prolongations upwards between the three bones of the first row,

the pisiform having a separate one, and three prolongations

downwards between the four bones of the second row : the pro-

cesses downwards extend horizontally between these and the

metacarpal bones of the four fingers. The thumb has a separate

synovial membrane.
The metacarpal bones are united at their posterior or carpal Mcta-

extremities by dorsal, palmar, and interosseous ligaments, and 'jfj^'g^
(,,

at their anterior, by a ti'ansverse ligament. The dorsal and each

palmar ligaments are short fasciculi of fibres, which pass from Dorsal

the head of one bone to that next it : they are three in number, ='„"_^'|

both above and beneath, to connect the metacarpal bones of the Liga-

four fingers ; the palmar ligaments are the strongest. The '"'^"'^•

interosseous ligaments are short, strong fibrous processes, situated inter-

between the four inner bones, and attached to the rough portions "^^eo"S'

F r 3
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Trans-
verse.

Meta-
carpal
to the
Carpal
Bones.

Dorsal
Bands.

Palmar,

First
Meta-
carpal.

Capsu-
lar.

Syno-
vTal.

Articu-
lar Sur-

facei.

below the articular surfaces : they are very strong. The sur-

faces of the metacarpal bones in contact are covered with

cartilage, and are invested by prolongations from the synovial

membrane of the carpo-metacarpal articulation. The transverse

metacarpal ligament connects together the digital extremities of

the four inner metacarpal bones ; it consists of small ligamentous

bundles, which pass from one metacarpo-phalangeal articulation

to the next : it has been dissected with the hand.

The metacarpal bones of the four fingers are articulated to

the last row of carpal bones, by dorsal and palmar ligaments ;

and the first has a separate capsule and synovial membrane.
The dorsal ligaments, stronger than the palmar, are longitudinal

bands which extend between the bones. The metacarpal bone
of the index finger has one band from the os trapezium, and
another from the os trapezoides ; that of the middle finger, one
from the os magnum and a second from the os trapezoides ; that

of the ring, one from the os magnum and another from the os

unciforme ; and the head of the metacarpal bone of the little

finger has but one from the os unciforme. The palmar ligaments

are weaker than the dorsal ; the index finger has none, since the

tendon of the flexor radialis supplies its place ; the metacarpal

bone of the middle finger has one from the os magnum, and
from the unciform bone, besides a lateral ligament connecting it

to the OS magnum ; that of the ring finger has one from the

unciform bone, and the place of that to the little finger is sup-

plied by the ligament from the pisiform bone. The Jirst ^netU"

carjKil bone, or that of the thumb, has a separate orbicular liga-

ment surrounding the articular surfaces of it and the trapezium;

it is thicker behind than before, and is strengthened by the

tendon of the extensor ossis metacarpi pollicis; the radial artery

is in contact with this articulation, as it enters the palm of the
hand. A separate synovial membrane is found between the

bones. Open the articulation between the metacarpus and
carpus, to see the line formed by the articulating surfaces of the

bones. The fifth and fourth metacarpal bones are nearly straight,

and articulate with the unciform bone ; the third projects farther

back in a direction upwards and outwards, and articulates with
the surface of the os magnum inclined in the same direction;

the second reaches to the same height as the tip of the third,

and therefore its line of articulation across the hand is posterior

to the others ; it presents a V-shaped surface, into the hollow of

which projects the prominence of the os trapezoides, while the

angular projections reach the os trapezium externally, and the

OS magnum internally. The articulation of the thumb is oval

transversely, and in front of that of the index finger. The
synovial membrane has been already seen ; by separating the

heads of the metacarpal bones, their interosseous ligaments may
be observed.
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Separate the carpal bones, to examine tlie attachments of the inter-

interosseous ligaments before spoken of as existing between LigT"

them. Those in the first row of carpal bones, two in number, ^^^"^1

axe very thin, and one is situated between the os semilunare Carpai

and scaphoides, and one between the os semilunare and cunei-

forme ; they are seen between the upper parts of the bones, and
extend up to the surfaces entering into the wrist-joint : those

between the bones of the second row are much stronger ; one
is placed on each side of the os magnum, uniting this bone to

the trapezoides on the one hand, and to the unciform on the

other; the ligament between the os magnum and unciforme is

the strongest.

In the articulations between the metacarpal bones and the Meta-'

phalanges, the head of the metacarpal bone is convex, rounded,
^^^^^l

the articular surface being wider on the palmar than dorsal P^a-

surface, and is received into a shallow oval cavity of the phalanx;
*"^

the bones are provided with an internal and external lateral,

and an inferior ligament. The extensor tendon sends down an
expansion on each side ; but the chief means of maintaining

these articular surfaces in contact are the tendons which are

placed above and below them. One of them may be opened to

see the articular surfaces, and the ligaments can be dissected on
another. The lateral ligaments are two, an internal and external, Lateral

and to see them the tendinous expansion on each side of the ^enV,

articulation must be removed ; they are attached behind to the

tubercles on the sides of the metacarpal bones; the fibres pass

downwards and forwards, diverging, to be inserted into the sides

of the phalanges, and of the inferior ligament : these ligaments

may be considered only a part of a general capsule thickened at

the sides and below. The inferior ligament is a longitudinal thick inferior.

band, almost cartilaginous, which is fixed firmly to the phalanx
in front of its articular surface, but loosely to the metacarpal
bone behind its head : to its sides are attached the lateral liga-

ments. Its palmar surface is hollowed by the flexor tendon,
and is united to the transverse metacarpal ligament ; its articular,

is concave to receive the head of the bone during extension of
the finger, and it is stronger near the phalanx than near the

metacarpal bone. A synovial membrane invests the articular Synovial

surfaces, and projects, above, between the bones, the liga-bJane"

mentous fibres being very thin and scattered at this part. The
tendon of the extensor serves as a superior ligament. In the in the

articulation between the metacarpal bone of the thumb and its
'^^"'"''•

phalanx, two sesamoid bones are found connected to the car-

tilaginous inferior ligament; and to these are attached the
greater number of the fibres of the lateral ligaments.

In the articulation of the phalanges the distal extremity of the Union of

one phalanx is marked by a pulley-like depression, as in the^g^
fg^^'

lower end of the humerus, which is prolonged farthest on the

F F 4'
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palmar aspect of the bone, is received into a transversely Iiol-

lovved fossa of the other phalanx, separated into two portions by
a crest that fits into the central excavation on the opposite arti-

cular surface. Open one of the articulations to see this. The
Lateral lateral ligaments are attached to the sides of the distal extremity

mints, of the phalanx, and are inserted below, as in the metacarpo-pha-
langeal articulations, to an inferior ligament. The inferior liga-

inferior. ment lias the same mode of attachment to the extremities of
the bones, but is not so strong or marked, as in the metacarpo-
phalangeal articulations, and there are no transverse ligaments

Synovial united to it. A synovial membrane is present between the bones,

brane. and has the same arrangement as in the metacarpo-phalangeal
articulation.

The articulation of the ungual with the second phalanx is

the same as in the preceding, both in the number and dispo-

sition of its ligaments; but they are much less strongly marked,
and the lateral ligaments are nearly straight. In the thumb
there is but one phalangeal articulation, since there are but two
phalanges.



TABLE OF THE ARTERIES OF THE UPPER EXTREMITY AND THORAX.

S !

Right co-
ronary

left cord,
nary

I. Axillary •

f Muscular
(^inferior acromial.

("Dorsal artery

j
muscular

I thoracic.

brachio-
cephalic

Right sub-
clavian *

. continued
inthearm
by

rlMuscular to triceps

I to the anconeus
Lanastomotic.

Superior thoracic

acromial thoracic

Jong thoracic
alar thoracic

subscapular

anterior circumflex
posterior circumflex.

To coraco-brachialis

superior profunda

nutritious
... „ ' , C Muscular to triceps
inferior profunda ^ anastomotic

f To brachialis anticus
anastomotic - | anastomotic,

muscular.

(Recurrent
muscular
superficialis voIee

posterior carpal
anterior carpal
metacarpal
dorsal of the thumb
dorsal of the index
princeps pollicis

radialis indicis

rlnfra-sca-
1. pular
L descending.

L

4. ulnar

deep arch

Anterior recurrent
posterior recurrent

(Recurrent
perforating
interosseous
communicating.

interosseous

muscular

dorsal of the hand,
or metacarpal

anterior carpal

superficial arch -

right ca-
rotid

Seen in the neck.

posterior

{Dorsal carpal
metacarpal or

interosseous.

(Communicating
four digital branches
cutaneous
muscular.

(-Nutritious
-\ muscular

(- anastomotic.

(Recurrent
- -i muscular
Lanastomotic.

left ca-
1

rotid 1

left sub-
(

clavianj

bronchial
J

oesopha-
geal

Seen in the neck.

Superior
inferior.

intercos
tal or

vertebro-
costal

Anterior rMuscular
or inter- \ cutaneous
costal Lanastomotic.

posterior

Spinal

internal
dorsal

external
dorsal

f To the bodies of the vertebra;

t to the spinal cord.

f Muscular
i cutaneous in the eight upper.

f
Muscular
cutaneous in the four lower.

Pulmo. 1

nary Right pulmonary
artery i left pulmonary
from the

I
ductus arteriosus,

right J

* The branches of this artery will be found in the Table of the Head and Neck.
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TABLE OF THE VEINS OF THE UPPER EXTREMITY AND THORAX.

rBrachio-"
cephalic

Internal
jugular

Seen in tiie neck

subclavian*
continued
in the arm \

1. Axillary

Cephalic

superior thoracic
acromial thoracic
long thoracic
alar thoracic

subscapular -

posterior circumflex
anterior circumflex.

"Cephalic of the
thumb from the
dorsal arch

cutaneous radial
veins

median cephalic
cutaneous of the
arm.

pSalvatella ofthedor.

I

sal arch
1 anterior ulnar
\ posterior ulnar
median basilic and
[median vein.

interosseous

posterior recurrent
anterior recurrent.

JThoracic branches

I dorsal branch - [^"putar^"

(Superior profunda
nutritious
inferior profunda
anastomotic
muscular
basilic [sometimes).

Deep arch

radialis indicis

magna pollicis

dorsal of index fin-

ger
dorsal of thumb
metacarpal
carpal

superficialis voice

communicating to
cutaneous radial

muscular
recurrent. "

Superficial arch - <

metacarpal
carpal
communicating to
ulnar cutaneous

muscular

{Recurrent
interosseous
perforating.

(Communicating
the deep arch

Ldigital.

-J
posterior

f

Nutritious
muscular.

{
Recurrent
muscular
carpal.

* The veins that accompany the branches of the subclavian artery, found in these dissections, are

the same as the arteries, and will be seen in the table of veins of the head and neck.



VEINS OF THE UPPER EXTREMITY, ETC. 44-3

TABLE OF THE VEINS OF THE THORAX— continued.

azygos

Branch from a
lumbar vein,
or the inferior

cava

eight inferior
intercostal or
vertebro- cos-
tal of the
right side

;

which have

I

Muscular
cutaneous
anastomotic
branches with in-

L ternal mammary.
r Muscular

1
cutaneous
communicating

with dorsi-spinal.

'

f Dorsal branch

posterior !

tintra-spinal

'Veins from the cord
anterior longitudi-
nal plexus

transverse
veins of the verte-
bra

posterior spinal
plexus

posterior transverse
branches to dorsi-

spinal.

small azygos

Branch to renal
vein [occasion-
ally]

four or five infe-

rior intercostal
or vertebro-cos-
tal of left side.

left superior in- fThree or four left

tercostal
J

upper vertebro-

1
costal

right superior [left bronchia!,
intercostal

[somethnes)

right bronchial
oesophageal
mediastinal.

right internal
]mammary l^ . „

right inferior
\Occaswnallt/.

thyroid J

right superior
phrenic

thymic

mediastinal

pericardiac.

Inferior cava

pulmonary - Two for each side.

(.coronary . Single.
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SPINAL NERVES OF THE THORAX AND UPPER EXTREMITY.
f Muscular

Intercostal -j middle intercostal cutaneous
Lanterior intercostal cutaneous.

Anterior
branch-
es are The first in-

tercostal

unites
with the
four last

cervical
in the
BnACHIAL
PLEXUS,
which
gives off

Branches
above th
clavicle *

branches
below the .

clavicle

Theseare dissected in the neck.

Anterior thoracic-
[ deep'

'^""^

subscapular

nerve to latissimus
nerve to teres major

circumflex .

{"Superior

I inferior.

{Cutaneous
to the teres minor
muscular to deltoid.

nerve of Wrisberg i Superior to int
*=
i inferior to i;it

teguments
iteguments.

(-Small cutaneous
internal cutaneous -j anterior cutaneous

Lposterior cutaneous.

I

To thecoraco-brachialis
to the biceps

to brachialis anticus
cutaneous external
cutaneous internal

Larticular to the carpus.

To pronator teres ;

articular to the elbow
to muscles of forearm ex-

cept flexor ulnaris and
profundus

anterior interosseous
cutaneous palmar
to muscles of the thumb
five digital branches.

Articular to the elbow
to the flexor carpi ulnaris

to flexor profundus
cutaneous branch and to

the ulnar artery
dorsal cutaneous of the
hand

median

ulnar

musculo-spiral

superficial palmar - -j

deep palmar

Internal cutaneous
to inner head of triceps

to the middle
to outer and anconeus
external cutaneous
to supinator and extensor

radialis longior

rCommuni-
I eating
two digital

[ branches.

posterior interosseous -

.radial

posterior

branches

f
Internal f Muscular

I dorsal (_ cutaneous in the eight upper.

\
external f Muscular

L dorsal i cutaneous in the four lower.

To extensor
radialis

brevior
supinator

brevis
muscular

Particular

Cutaneous
'

filaments
'

to the thumb
and two
first fin-

gers.

Branch given off above the clavicle 7 c,,„„„ c"^r,nlfl^
5^ Supra-spinal

I distributed below in the arm - j
»uP'^a-.^apuidr

^ jnfra.spinal.
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TABLE OF THE MUSCLES MOVING THE THORAX AND UPPER EXTREMITY*

THE CAPACITY OF THE THORAX IS

enlarged by the

Intercostales extern! {when the
upper ribs are fixed)

Levatores costarum
Serrati postici superiorcs
Scaleni antici et postici, and
descent of the diaphragm.

assisted by the

Pectorales
Serrati majores
Latissimi
Subclavii {when the arms are
fixed).

and by the

Cervicales ascendentes
Sterno-mastoidei {when the head
and neck are fixed).

diminished by the

Intercostales interni {when the
loiver ribs are fixed)

Serrati postici inferiores
Triangulares sterni, and ascent

of the diaphragm.

assisted by the

Recti
Obliqui
TransversalesJ

and by the

Quadrat! lumborum
Sacro-lumbales
Longissimi dorsi.

upwards by

Trapezius
Levator scapula
Shomboidei.

THE SCAPULA IS MOVED

dcncnwards by forwards by

Lower part of tra. Pectoralis minor
pezius Serratus magnus.

Latissimus dorsi
Pectoralis minor.

backwards by

Part of trapezius
Rhomboidei
Latissimus dorsi.

THE HUMERUS IS MOVED

forwards by

Part of deltoid
Part of pectoralis
major.

assisted, in some cir-

cumstances, by

Biceps
Coraco-brachialis^

forwards by

Biceps
Brachialis aiiticus

Pronator teres.

assisted by

Flexor carpi radialis

Flexor sublimis
Flexor uhiaris
Supinator longus.

foi-wards by

Flexor carpi radialis

Palraaris longus
Flexor sublimis
Flexor carpi ulnaris
Flexor profundus
Flexor longus pol-

licis.

backivards by

Part of deltoid
Teres major
Teres minor
Longhead of triceps

Latissimus dorsi.

inwards by

Part of pectoralis
major

Latissimus dorsi.

THE FOREARM IS MOVED

backwards by

Triceps
Anconeus

rotated inwards by

Subscapularis.

assisted, occasionally,
by

Pectoralis major
Latissimus and teres
major.

outwards hy

Supra-spinatus '

Infra-spinatus
Teres minor.

rotated iiiwards by'T.

Pronator teres

Flexor carpi radialis

Palmaris longus
plexor sublimis
Pronator quadratus.

outwards by

Biceps
Supinator^brevis
Extensor secundi internodii.

THE CARPUS IS MOVED

backwards by

Extensor carpi radi-
alis longior

Extensor carpi radi-
alis brevior

Extensor secundi in-
tern ocfii

Indicator
Extensor communis
digitorum

Extensor proprius
pollicis.

outwards by

Flexor carpi radialis

Extensor carpi radi-
alis longior

Extensor carpi radi-

alis brevior
Extensor ossis meta-

carpi
Extensor primi in-

ternodii.

inwards by

Flexor sublimis
Flexor carpi ulnaris
Flexor profundus
Extensor communis
digitorum

Extensor minimi di-
git!

Extensor carpi ul-

naris.

* The portion of this table beginning
Anatomy.

The scapula is moved," is copied from Quain's Elements of
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TABLE OF THE MUSCLES, &c. continued.

THE THUMB IS MOVED

inwards ' and for-
ivards aci'oss the
palm by

Opponens pollicis

Flexor brevis
Flexor longus.

outwards and back-
wards by

Extensor ossis meta-
carpi poUicis

Extensor primi inter-
nod ii

Extensor secundi in-
ternodii pollicis.

upwards and for-
wards away from
ilte otherfingers by

Abductor, assisted by
part of the

Flexor brevis.

backwards and in-

wards to the other
fingers by

Adductor
Extensor primi in-

ternodii
Extensor secundi in-

ternodii.

THE FINGERS ARE MOVED

forwards or flexed by

Flexor sublimis
Flexor profundus
Liumbricales
Inter-ossei
Flexor brevis digiti

minimi
Abductor digiti mi-
nimi.

backwards or ex-
tended by

Extensor communis
Extensor minimi di-

giti

Indicator.

outwards to radial
\ border by

Abductor indicis

Adductor digiti mi-
nimi

Inter-ossei.

inwards by

Abductor digiti mi-
nimi

Inter-ossei.

PNEUMO-GASTRIC AND PHRENIC NERVES IN THE THORAX.

Pneumo- gastric
portion of the
eighth nerve
gives off

'Recurrent, particularly of
the left side

cardiac branches
oesophageal
tracheal
anterior pulmonary and
plexus

posterior i^ulmonary and
plexus

cesophageal and plexus
guise.

Is oftentimes joined by a
branch from the brachial
plexus in the upper part
of the thorax

near the diaphragm it

divides into its final

branches of distribution.

SYMPATHETIC NERVE IN THE THORAX.

Prevertebral or cardiac
plexus consists of

Gangliated cord by theside
of the spine gives ofT

,a„„„.-fio;oi .,„,f; ^., „„ a„^ fFilaments to the great vessels

r'"gT,Sioll £r"wch7ve^off {«'--',^ '" "- -'«'-~-y

deep portion, or great cardiac
plexus t, which gives off

External branches

.internal branches

Filaments to the heart
to anterior coronary plexus
to posterior coronary plexus
to the pulmonary plexus.

fOne or two to each spinal or intercostal
nerve

Aortic filaments as well as to the posterior
pulmonary plexus, from the six upper
ganglia

the great splanchnic nerve, by filaments
from the sixth to the tenth

the small splanchnic, by those from the
l tenth to the twelfth.

* The cardiac ganglion re-

ceives from the neck

(Left superior cardiac nerve
-I part of right superior {somelimrs)
Lcardiac of the left pneumo-gastric.
(Superior

1
middle \ Of the right side,

inferior cardiac nerves - - J

cardiac of right pneumo-gastric
middle and

? Of the left side,
inferior cardiac nerves j

v^. i ^ c
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DISSECTION OF THE PERINiEUM.

The dissection of the perinasum should be made early, since Diiec-

the distinctness of the parts is quickly destroyed after death, andpo-

and its examination will then be very unsatisfactory. This part
I'^'^^y^,

is usually assigned, in the distribution of the body, to the dis-ject.

sectors of the abdomen ; and it will be advisable for them to

commence with this region.* The subject being placed on the

back, draw it to the lower part of the table until the buttocks

hang slightly over the edge, then fasten up the legs by flexing

them on the trunk and binding them to the hands, as in the

operation for lithotomy; or leave the upper extremities free for

dissection, and raise the legs as before, after they are crossed

at the ankles and tied together by a piece of cord, which is to

be carried to the opposite end of the table, and secured beneath
it ; raise the scrotum, and place a small quantity of cotton wool
or tow in the rectum, but not sufBcient to distend it, and so to

fill up the greater part of the outlet of the pelvis. It will be
necessary to place a block beneath the pelvis^ to raise the peri-

naeum to a height convenient for dissection.

The region of the perinaeum corresponds to the inferior aper- Bound-

ture or the outlet of the pelvis, and in it, both in the male and and^

female, are seen the parts that occupy this space. Its limits
j^gg'^f

between the scrotum in front, and the thighs and nates behind, the sur-

can be judged of, at pi-esent, by reference to a prepared pelvis

on which the ligaments remain entire ; or, with a knowledge of

these, the tinger will be able to feel its firm and unyielding

boundaries. Thus on each side of the anus is the prominent
tuberosity of the ischium, and if the finger be passed forwards

from this it will detect the rami of this bone and the pubes,

which bound, laterally, the front of the space ; and a line drawn
backwards from the projection to the coccyx marks the lateral

boundary of the posterior half, this being formed beneath the

skin by the great sciatic ligament, and the mai-gin of the gluteus

maximus muscle : in front of the space is the arch of the pubes
and sub-pubic ligament, and behind, the tip of the coccyx.

With an articulated pelvis it will be seen that these structures

enclose a lozenge-shaped space, the antero-posterior measure-

ment being about four inches, and the transverse, from the tu-

* The important operation of the introduction of the catheter should be

practised in this stage before the legs are tied up ; and for a full and perfect

description of the different methods of introducing it, as well as the obstacles

to be avoided in its execution,see Morton, On the Surgical Anatomy of the

Perin(eum, p. CI.
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berosity of one ischium to the other, from two inches and a half

to three inches : this hist line divides the space into two tri-

angular portions, the anterior containing the urethral aperture,

the muscles connected to it, also the crura of the penis, with
their muscles; and the posterior, the anus with its muscles.

The depth from the surface to the neck of the bladder is about
three inclies opposite the margin of the anus ; but this varies

much. The surface is of a dark colour and covered with hairs

which are continuous with those on the scrotum. Along the

middle, in the male, is a prominent line, the raphe, which divides it

into two equal parts; but it is interrupted, behind^ by the aperture

of the anus, which is situated in the centre of the perinaeal region,

and posterior to a line extended from the tuberosity of the is-

chium of one side to that of the other. In front of the anus, the

surface is slightly convex, from the position of the bulb of the

urethra beneath ; but between it and the tuberosities it is rather

concave, and around the margin of the opening are numerous
converging folds, which are more or less destroyed by the in-

sertion of cotton wool into the rectum : the hgemorrhoidal veins,

too, are very generally enlarged and project around the anus,

giving rise to haemorrhoids. In the female, the outlet of the

pelvis, larger than that of the male, has about four inches to the
transverse measurement, or nearly the same as the antero-pos-

terior ; but the perhiaeum is not so deep as in the male ; and on
the surface are the apertures of the anus and vulva, the former
being situated farther back than in the other sex, and the latter

reaches in front to the symphysis of the pubis, and is bounded
on each side by the labia majora. Within the vulva, at the lower
part, is the aperture of the vagina, partially closed in the child by
the hymen, and above this, the aperture of the urethra: in the

upper angle is the clitoris, and extending downwards from it, on
both sides, the labia minora or nymphse, which are folds of mu-
cous membrane situated within the majora. i

Dissec- Make an incision through the skin along the middle line, from
the scrotum to the margin of the anus, carry it round the sides

of this aperture, and then continue it backwards to about one inch

beyond the tip of the coccyx ; make a transverse incision at each
extremity of the longitudinal one, and let it be sufficient to allovr

the integuments to be turned back from the space on to the

thighs : raise now the two flaps, beginning either before or be-

hind, and the subcutaneous cellular membrane is exposed : in

separating the skin from the circumference of the anus, care

must be taken in order to avoid cutting away the superficial

sphincter muscle which encircles the aperture. The perineeum

is divided longitudinally into two similar parts, and as the dis-

sector may find some difficulty in exposing both the anatomical

and surgical anatomy on the same side, it will be advisable to

appropriate one half, say the left, for the more general examin-

tion
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ation without much reference to the vessels and nerves ; but on

the opposite, the distribution of these is to be followed with care.

The subcutaneous cellular membrane, now exposed, is thin and

moveable in front, but is thick and granular behind, and around

the margin of the anus ; it has special relations in front of aline

extended from the tuberosity of the ischium to the anus, and

this is therefore to remain, now, untouched ; but, behind this, it

is to be removed freely, to expose a larger space— the ischio-

rectal fossa— between the os innominatum and the anus. The
presence and extent of this fossa may be ascertained before

clearing out the cellular membrane, by cutting through the more
condensed part of the superficial fascia that covers it in, and by
inserting the finger into it, and freely moving it about. To clean

out the cellular membrane, begin on the side of the anus at the

margin of the sphincter muscle, reflect outwards the superficial

portion, continue it forwards to the line before said, backwards to

the margin of the gluteus maximus, and follow the sphincter ani

to the coccyx : the fat that fills the fossa is granular, something

like that in the orbit, and very easily taken away : descending,

internally^ to the anus, is the levator ani muscle, which is some-
times very thin^ and may be removed ; and on the outer bound-
ary of the space are the pudic vessels and nerve, but they are

covered by fascia, and a small aperture is to be made in it to

show their position. Expose now the margin of the gluteus max-
imus muscle which limits, posteriorly, this space; and the su-

perficial fascia on the surface of the thigh of the left side, external

to the ramus of the ischium, is to be raised from the strong

fascia lata beneath, by means of an incision along the line of

attachment of the reflected skin, and to be turned inwards to

the rami of the ischium and pubes to which it is connected. On
the opposite side take awa}^ the fat and superficial fascia from
the ischio-rectal fossa, to see the nerves and vessels crossing it;

the fasciae on the levator and gluteus are not to be removed, nor
is the superficial fascia on the inner part of the thigh to be re-

flected. The nerves and vessels in the space are branches of
the pudic which lie against the outer wall, and also of the sci-

atic : in its posterior angle are two or three nerves and arteries

turning round the inferior border of the gluteus maximus, some
superficial to the fascia that covers it, and some beneath it; these
are cutaneous branches of the small sciatic nerve and artery

:

in front of this, and near the centre of the space, the inferior hte-

morrhoidal nerve, which gives branches inwards to the sphincter,
forwards to the integuments of the front of the perinaeum, and
is accompanied by two or three branches of the same name from
the pudic artery; and entering the front of the fossa, near the
line of reflection downwards of the superficial fascia, is a cu-
taneous perinseal branch of the pudic nerve, which sends a branch

G G
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inwards to the middle line to join with the inferior hsemor-
rhoidal, and then disappears by perforating the fascia : some
small arteries to the levator ani muscle accompany it.

ischio- The ischio-rectal fossa* , named from its situation between
Fossa.] the rectum and the ischial portion of the os innominatum, is an

irregularly-shaped space, larger behind than before, and con-

tains much granular fat ; its breadth is about one inch, and its

depth about two. It is bounded internally by the sphincter, and
levator ani which is descending from the wall of the pelvis to

be inserted into the rectum and central line of the perineum,

—

a thin fascia, prolonged from the margin of the deep triangular

ligament, covers the surface of this muscle ; externally is the os

ischii with the obturator internus muscle, and this again is

covered by the obturator fascia: the pudic vessels lie on the

wall, contained in a sheath of fascia, and are placed one inch and
a quarter above the tuberosity of the ischium, the nerve being

below the artery ; but they approach nearer to the margin of the

ramus of this bone as they reach to the front of the space, and
the base of the triangular ligament : in front it is limited by the

triangular ligament and superficial fascia, which is dipping down
to join it ; and behind is the gluteus maxiraus, together with the

great sacro-sciatic ligament which is concealed by the muscle.

Some branches of the small sciatic nerve and artery appear in

its posterior angle ; and crossing it about its centre are the infe-

rior hsemorrhoidal nerve and arteries; in the front is a superficial

perinseal nerve of the pudic, which gives a branch to the middle

line, and then leaves the fossa by perforating the superficial

fascia. Into this space the operator makes his incision in the

lateral operation of lithotomy ; and the loose nature of the cel-

lular membrane will readily suggest the possibility of abscesses

extending in it to a great depth.

Dissec- Examine the anatomy and attachments of the superficial fascia

in front of the left ischio-rectal fossa ; and for this purpose it will

be necessary to- remove the cellular tissue superficial to a more
condensed portion which is connected to the triangular ligament

and OS innominatum, and so determines the direction of fluids

beneath it ; and if an aperture be made through this, and air

blown beneath, it will be found to pass on\y forwards, and to

distend the scrotum. At a certain point in the scrotum the

adipose substance disappears, and its peculiar looking tissue alone

rernains. Divide this condensed layer of the fascia along the

middle line, and reflect it outwards to the line of attachment to

the bone, and backwards to its union with the triangular ligament.

The superficial fascia of the opposite half is not to be interfered

with.

* This is so named by M. Velpeau, in the second volume of the Traite'

complet cCAnatomie Chirurgicale, p. 213.

Uon.
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The superficialfascia * of the perinseum resembles that of the super-

inguinal region, m having a subcutaneous portion, in which is pas^cia.

deposited the fat, and a deep compact layer that is of limited ex-

tent, and is united inseparably^ by its borders, to the rami of the

bones beneath. The subcutaneous portion is continuous with

that of the rest of the body, and therefore reaches backwards
around the anus, in which part it is loaded with much fat, on
each side to the thigh, and in front to the scrotum ; but in this

last direction the fat soon disappears, and the characteristic red-

dish-looking cellular layer takes its place ; so that, should fluid,

as the urine, have escaped from beneath the deep or condensed
layer, it may permeate this structure in any direction. Its depth,

and the quantity of fat, will vary in the different states of obesity

of subjects. The deep or condensed layer, to which reference

is more particularly made when the superficial fascia is spoken
of, is thin, but of a more uniform degree of thickness, and occu-

pies only the part of the perineal space in front of the ischio-

rectal fossa, across which it is stretched; and it covers in the dif-

ferent parts situate in this portion of the space. The air, when
blown beneath it, has been seen to pass only in the direction foi"'

wards; and if the connections of the fascia be examined on the

side where it is reflected back, it will be found to be fixed, ex-
ternally, to the borders of the rami of the ischium and pubes, to

the outer side of the attachment of the crus penis and its erector,

extending backwards as low as the insertion of these parts to the

inner side of the tuberosity of the ischium, furnishing them with

a sheath, and joining at this part the obturator fascia that lies

en the outer wall of the ischio-rectal fossa: posteriorly, it ends
by dipping downwards to be attached to the lower part or base

of the triangular ligament, and this line of termination is oblique

vipwards and inwards from the tuberosit}^ of the ischium to the

central point of the perinseum : in front it is unattached, and is

continued forwards to the scrotum, assists with the other layer

to form the dartos, and then ascends to each inguinal region,

forming an enveloping tube around the cord, and being continu-

ous with the cellular structure surrounding the penis ; so that a

pouch is formed, open only in front, and should urine be effused

beneath this layer, it will be directed forwards as long as this re-

mains entire, since the posterior and lateral attachments prevent
it from coming backwards, and it will then be continued onwards,
through the scrotum, to the inguinal region and front of the ab-

domen, as well as to the penis. -j- A cellular band dips down, on
each side, between the urethra and crus penis, from the under

* " L'aponevrose inferieure," Blandin. Traite d'Anatomie Topographique,

p. S69.

f The attachments of this fascia, the progress of effused urine and its

effects, were fully described by M. CoUes, in the first part of a Treatise on
Surgical Anatomy, 1811. p. 174.
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surface of the fascia to join the triangular ligament, and the space
beneath is therefore divided, behind, into three compartments,
but these disappear in front. The superficial fascia is perforated

by cutaneous vessels and nerves, and covers in the urethio-ge-

nital portion of the perinseal space, with the muscles, vessels, and
nerves beneath, and it gives a covering to the penis and urethra.

In the female it is of less extent, but is continued forwards,

giving rise to the labia majora, and then upwards into the ingui-

nal region.

Difsec- Divide the superficial fascia of the opposite side in front of the
''°"' ischio-rectal fossa, and follow forwards the branch of the pudic

nerve, that was seen perforating its posterior part ; beneath it is

also another superficial perineeal branch of the pudic, accom-
panied by the artery of the same name^ and both extend forwards

to the front of the scrotum. The nerve gives many branches in-

wards to the muscles of this part, and accompanying these is the

transverse artery : the superficial perinatal arterj' chiefly supplies

the muscles with branches. External to the rami of the ischium

and pubes, and in the fascia of the inner and upper part of the

thigh, is the inferior pudendal nerve, which perforates the fascia

lata rather in front of the tuberosity of the ischium and external

to it, and then runs inwards to the back of the scrotum : this

nerve must have been seen in removing the superficial fascia from
the fascia lata of the opposite side, and one or two other small

branches from the small sciatic frequently perforate the fascia

near the lower border of the gluteus maximus. After these

nerves are found and followed, take away the cellular mem-
brane which obscures them, and the anatomy of the cutaneous

nerves and vessels may be next seen on the right side.

Cuta- The 2Josterio?^ and internal cutaneous branches of the small sciatic
mom nerve are seen turnina; round the lower free border of the glu-

From tens maximus ; one very small, lies close to the coccyx in the
thesinaii posterior angle of the ischio-rectal fossa, and one or two, larger,

are external to this ; they are distributed to the integuments

over the inner and lower part of the gluteus, and are accom-
panied by small branches of the sciatic artery. The largest

branch from the nerve to the perinoeal space is the inferior

pudendal, to be afterwards seen.

Inferior The inferior hcBViiorrhoidal nerve, the next in order from be-

rhoidaT hind forwards, either a separate nerve from the sacral plexus or

a branch of the pudic, perforates the obturator fascia, crosses

the centre of the ischio-rectal fossa, with branches of arteries of

the same name, to reach the margin of the anus, and it divides

into filaments to supply the middle and posterior parts of the

sphincter muscle, as well as the integuments around the anus.

This nerve gives cutaneous branches, which run forwards in the

interval between the margin of the anus and tuberosity of the

ischium, some being directed inwards to the middle line, to the
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integument and superficial fascia of the perinaeal space in front

of the anus, and join with a branch from the most posterior of

the two superficial perineeal nerves of the internal pudic ; and
others pass outwards over the tuberosity of the ischium to join

the inferior pudendal on the thigh.

The remaining branches of nerves are from the trunk of the super-

internal pudic, which lies along the outer wall of the space, but
pg^f_

cannot now be seen. There are two superficial perinteal branches ;
^^^^-

'

the most posteinor (external perinaeal, Cruveilhier) perforates, Poste-

about half an inch behind the tuberosity of the ischium, the ob-

turator fascia binding down the trunk of the nerve : it appears,

for a short distance, in the front of the ischio-rectal fossa, passes

through the superficial fascia, where it is turning down to join the

triangular ligament, and then, placed beneath it, runs forwards

along the anterior part of the perinosal space, internal to the rami
of the ischium and pubes, in the interval between the urethra

in the middle line, and the crus penis externally, with the other

superficial perinatal branch of the pudic nerve, and the artery of

the same name ; and at the back of the scrotum it divides into

many branches which extend to the front, and join, externally, with
the inferior pudendal, and internally, with the other superficial

peringeal nerve. Before this nerve leaves the ischio-rectal fossa, by
perforating the superficial fascia, it gives a branch inwards to the

integuments in front of the anus, and this joins with the one sent

forwards from the inferior haemorrhoidal, and it also gives fila-

ments to the front of the sphincter and levator ani muscles ; when
it is covered by the fascia, it joins, by means of a large branch,

with the other perinaeal nerve. The anterior branch appears Anterior.

rather further forwards than the preceding, and perforates the

obturator fascia, either close to the base of the triangular liga-

raentj or it may come through its lower part ; it then passes over
or under the transversalis muscle with the perinaeal artery,

runs forwards with it beneath the superficial fascia, and in the

same interval as the other nerve, internal to which it lies, and
from which it receives a large branch of communication, to

be distributed also to the central part of the scrotum by very
long and numerous filaments, which extend to its front and join

with those of the other superficial perinaeal, and some may be
followed even along the under surface of the penis to its ex-
tremity. As soon as it appears in the perinaeal space it gives

inwards numerous muscular branches to supply the front of the

levator ani, the ejaculator urinas, and the transversalis muscle :

the nerve that supplies these muscles appears almost a separate

branch, since it leaves the trunk as soon as this passes through
the obturator fascia, and runs inwards under the transversalis

muscle. At this same point other muscular branches are given

off, but these will be afterwards examined.
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Inferior The long inferior pudendal nerve (Soemmering)^ a branch of
PLideii-

^|-,g small sciatic, turns round to the perinaeum and scrotum,

from beneath the lower border of the gluteus maximus, and
appears on the inner and upper surface of the thigh, by passing

through the fascia lata, about one inch in front of the tuberosity

of the ischium, and nearly the same from the margin of the

ramus of this bone ; it runs upwards and inwards to the middle
line, perforates the superficial fascia, joins with the posterior of

the two superficial perineeal nerves, and its filaments, which are

numerous, extend forwards, supplying the outer and anterior

part of the scrotum and integuments of the cord, joining, on
this part, with cutaneous branches of the ilio-inguinal, and some
may be followed to the root of the penis. This branch in the

female, and also the anterior of the superficial perinaeal, are

distributed to the labia majora.

Other small branches of the sciatic come from beneath the

border of the gluteus, and perforate the fascia to end in the inte-

guments of the thigh, and front of the perineum or back of the

scrotum.

Vessel?. In the posterior part of the fossa, with the nerves from the

^/^"'j.'j'^g sciatic, are some small branches from the sciatic artery: they
Sciatic, appear on the inner surface and lower border of the gluteus, some

being distributed to the under surface of the muscle, and some
become cutaneous with the nerves.

lufevior The inferior hcemorrhoidal arteries, branches of the pudic, two

rho^dar Or more in number, are given off from the trunk whilst it is in-
Artery. ternal to the tuberosity of the ischium ; they pass inwards with

the nerve, divide into branches, and supply the levator ani, the

sphincter, and the skin. Some cutaneous branches pass over

the front of the fossa, joining with the superficial perinseal,

and others run outwards over the tuberosity of the ischium to

the same destination as the nerves. It anastomoses with that

of the opposite side, and on the rectum with the middle haemor-

rhoidal from the internal iliac.

Superfi. The superficial perinceal artery has the same course and dis-
cial Pe- , .

"^ -^ ^
rinajai tribution as the nerve of the same name. It arises from the
Artery. pu(3ic oppositc the base of the triangular ligament, which it

generally perforates near the lower border, turns forwards Avith

the nerve over or under the transversalis perinsei muscle, runs in

the interval between the erector penis which is attached to the

ramus of the ischium externally, and the ejaculator urinae which
covers the urethra in the middle line, and at the back of the

SCTOtum divides into many branches which become flexous, and
ai'e distributed to the integuments and the dartos, and anasto-

mose anteriorly with the branches given to this part from the

femoral and spermatic arteries ; when it is about to turn for-

wards, it sends off some deep branches with the filaments of the

nerve to the levator ani. As the artery lies in the space before
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mentioned, it is beneath the superficial fascia ; it has by the side

of it the superficial perinoeal nerves and a large vein, and gives

off branches to supply the ejaculator urinee, the erector penis, and

the transversalis muscles : numerous branches supply the inte-

guments, and others anastomose with those of the opposite side.

The transverse artery of the perinseum arises from the pudic Trans-

at the same point as the superficial^ perforates the base of the
^^/te%

triangular ligament, and is then directed inwards to the middle

line beneath the superficial fascia, and along the transversalis

muscle, to the centre of the perinseum ; and it ends by dividing

into branches, which are distributed to the integuments and
muscles, and anastomose with the one of the opposite side, and
with the inferior haemorrhoidal arteries. It often arises from the

superficial perinaeal.

The arteries have branches of veins that correspond to them veins.

in their distribution, and open into the pudic vein by the side of

the trunk of the artery.

Remove the superficial fascia from the anterior half of the peri- Dissec-

naeal space, as well as the vessels and nerves now dissected ;
^^°'^-

beneath will be seen a thin aponeurotic layer which closely en-

velops the muscles, and when this is removed the muscles of

this region are, in the middle line, the ejaculator urinae, covering

the urethra; on each side, the erector penis, on the crus penis;

and crossing from the tuberosity of the ischium to the small white

central point of the perinseum, the transversales perinaei. In

cleaning the erector penis of the right side be careful of a sepa-

rate nerve and artery it receives, and some thin scattered fibres

that extend outwards from the ejaculator to the ramus of the

pubes on each side, in front of the triangular ligament, are not

to be taken away. In the posterior part of the space are the

sphincter muscle, and part of the levator ani. The fascia is still

to be left entire on the outer wall of the left ischio-rectal fossa

;

and on the right side take care not to injure the nerves and
arteries which have yet to be seen.

The sphincter ani externus is a flat, thin, orbicular muscle Sphinc-

which surrounds the lower part of the rectum, and, like the or- ^^i ex-

bicular muscle of the mouth and eyelids^ the fibres are semi- temus.

eliptical and leave an aperture in the centre. The deep fibres

arise posteriorly, by a pointed portion, from the tip of the coccyx. Origin.

to which it is connected by a fibrous process ; and the superficial

commence in the subcutaneous cellular membrane in front of
the coccyx : the fibres, at first collected into a bundle, pass for-

wards to the back of the anus, then diverge, encircling this aper-

ture, and come into contact again at its front, the deep being
inserted by a pointed process into the central point of the peri- insei.

naeum, and the superficial join the raphe in the integument. *'°"'

This muscle lies close beneath the skin, and above the superficial uonl
fascia which passes beneath its outer border ; and it conceals the
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fibres of the levator ani, which are descending to be attached to
the rectum. Its outer border reaches to a variable distance
across the ischio- rectal fossa, and to it come the inferior haemor-
rhoidal vessels and nerves ; and the inner, surrounding the ex-
tremity of the rectum, is in contact with the fibres of the internal

sphincter, from which it is distinguished by the difference in the
colour and texture of this muscle.

Sphinc- The sphmcter ani intermis, vel orbicularis, is situated close

inter- around the extremity of the intestinal tube, internal to the other

Muscle,
sphincter, and is seen in the oval aperture in its centre by
removing the mucous membrane: the fibres of this muscle, pale,

and of a finer texture than those of the external sphincter, en-
circle the lower part of the rectum in the form of a muscular
band, which lies close beneath the mucous membrane. It is

not connected behind, as the other, to the tip of the coccyx, but
in front it joins the central point of the perinseum.

Levator The levator ani can be but partially examined now, since its

Muscle, origin is concealed by the osseous boundaries of the pelvis, but
this will be afterwards seen. The muscle descends from the
side of the pelvis towards the middle line of the perinasum, and
the interval left between it and the bone is the ischio-rectal fossa.

Each muscle is convex below and concave above, and by their

union below they close the greater part of the outlet of the

pelvis, that corresponds to the perineeai space, but they leave an
interval above, between their most anterior fibres, for the passage
of the urethra from the pelvis, and posterior to this is another
aperture for the rectum : in the female, too, a third aperture exists

for the vagina. The anterior fibres support, as it were in a sling,

the membranous part of the urethra, beneath which those of the

opposite sides join, and the posterior unite in the same manner
beneath the rectum ; the anterior, from the posterior part of the

symphysis of the pubes, incline inwards with a direction back-
wards, and after passing by the side of the membranous part of

the urethra, appear beneath the triangular ligament, and are
iiiscv- inserted into the central point of the perineum and front of the

rectum, uniting with the fibres of the opposite side; the middle
are connected to the lateral part of the rectum, and pass beneath
the border of the sphincter to join with the muscular parletes of

the intestine; and the posterior join, behind the rectum, with

those of the opposite side in a central white tendinous line, which
reaches from the anus to the coccyx, and some are also inserted

into the two last bones of the coccyx : the posterior attachment
of the sphincter may be cut across to see the posterior insertion,

Reia- The pelvic surface of the muscle is covered by the vesical fascia,
*'°"^" and the perineeai, by a thin fascia prolonged from the base of the

triangular ligament : the fat, vessels, and nerves, contained in the

ischio-rectal fossa, are also on this surface. The anterior border

touches the side of the membranous part of the urethra, and the
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posterior is parallel to the coccygeus muscle, and in contact

with it.

The transversalis perincei is mostly a small thin muscle, and is Trans-„, ,-'...,•' ,, . versalis
often absent ; its position is almost transverse across the pen- PerinjEi

iiaeum, opposite the base of the triangular ligament. It arises
*^"*"'^-

by a tendon from the inside of the tuberosity of the ischium,

above the attachment of the erector penis : the fleshy fibres, that

soon commence, run inwards and rather forwards to end in the inser-

central point of the perinaeum, which is a common point of union

of this muscle, the sphincter^ and the ejaculator ; or very com-
monly its fibres join with the posterior of the accelerator. It Reia-

lies beneath the superficial fascia, and is placed on a line with "°"^"

the reflection downwards of the superficial fascia to join the tri-

angular ligament; the superficial peringeal nerves and artery lie

on the muscle, or are beneath it, and the transverse perineeal

artery runs along it.

A second small muscular slip, the transversalis alter, is some- xrans-

times found anterior to this muscle : it arises from the same part, versaiis

has the same relations as the preceding, and ends by joining the

ejaculator urinae.

The erector penis, the most external of the muscles of the Erector

perinseal region, and situated close against the bone, is of a length-

ened form, and narrower at each aponeurotic extremity, than in

the centre. It arises from the inner surface of the tuberosity of Origin,

the ischium by a fleshy and aponeurotic attachment : the fleshy

fibres soon succeed, form the belly of the muscle, and ascend to

terminate by an internal and external slip, the latter being the

larger, in an aponeurosis, which is inserted into the fibrous struc- inser-

ture of the crus of the corpus cavernosum of the penis. The ^°"^_

superficial fascia gives a sheath to it, and if the muscle be cut tions.
;

across on the left side, it will be seen to lie on the crus penis

and the bone.
,' The accelerator urince muscle, better dissected by blowing up Acc-eie-

the urethra or placing a sound in it, is situated in the middle line uJi^niB

of the perinseum ; it conceals beneath it the urethra, and ex- Muscle.

tends along this canal as far as to where the penis bends in

front of the pubes. Each muscle is united along the middle Origin.

line to the one of the opposite side, by a central median tendon,

as far forwards as before said, and behind, to the central point of

the perinaeum with the transversalis and sphincter muscles. The
fibres are directed upwards and outwards, forming a thin muscle,

which is curved around the convexity of the urethra, and sends
off at different points muscular processes of insertion: the most inser-

posterior, given off near the posterior extremity of the muscle, '^°"-

is thin, and passes upwards and outwards over the triangular

ligament, to be inserted by aponeurotic fibres into the inner part

of the ramus of the pubes ; the anterior fasciculus, the longest,

and best marked, passes outwards on the body of the penis, to
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be inserted into the fibrous tissue on the outer surface of this

organ, in front of the symphysis ; and the middle or intervening

portion, thin, and of considerable extent, turns round the ure-

thra, passing between it and the body of the penis, and unites

by tendinous fibres with the muscle of the opposite side : this

last arrangement will be seen by dividing, longitudinally, the

Keia- muscle, and turning it outwards off the urethra. The accele-
tions. rator supports and covers the urethra and its bulb, from its point

of passing through the triangular ligament to the back of the

scrotum ; and it is covered by the superficial fascia : the erector

penis lies slightly in front of the posterior fibres attached to

the ramus. A triangular space is now observed between the

muscles examined, and it is formed internally by the accelerator,

externally by the erector penis, and the base corresponds to the

h'ansversalis, which extends inwards to the middle line : in the

area of this space is the triangular ligament of the perineeum,

and running from behind forwards in it are the superficial peri-

nseal artery and nerves, whilst the transversalis perinaei artery

extends along the base with the muscle. It is into this space

that the knife is made to enter in the incisions for the lateral

operation of lithotomy, and, in carrying it downwards and out-

wards into the ischio-rectal fossa, it will be seen that the trans-

versalis muscle and artery will be divided, possibly, the super-

ficial perinseal, and in the fossa, the inferior hsemorrhoidal ves-

sels and nerves ; but the number of these last will depend upon
the extent backwards of the incision between the margin of

the anus and tuberosity of the ischium.

Dissec- Take away the accelerator urinse from the urethra, also the
tion. fibres that extend outwards in front of the triangular ligament

;

remove also on the left side the erector penis from the ramus
of the ischium and from the crus penis : on the right, the

erector may be divided in front of the branch of the nerve and
artery that it receives, and its anterior portion removed from
the crus. The triangular ligament of the urethra, or deep peri-

nseal fascia, is now seen to be stretched across the front of the

outlet of the pelvis, and running between the fibres, near the

base, or on it, is a nerve that passes inwards to the bulb of the

urethra. The urethra reaches the surface by perforating this

structure, and it is then applied to tlie under surface of the

cylindrical body of the penis ; and on each side, attached to the

bone, is the crus or prolongation from the body of the penis, by
which this organ is connected to the osseovis part of the pelvis

;

and it is inserted into the inner surface of the ascending ramus of

the ischium by a narrow pointed process, which is also connected

to the descending ramus of the pubes, and opposite the sym-
physis, it is directed inwards to unite with the one of the oppo-

site side in the body or corpus cavernosum. Detach the crus

penis and fasten it up with hooks ; the pudic artery, placed be-
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tween it and the bone, divides into a branch for the structure

of the penis— the artery to the corpus cavernosum, and one for

the upper surface— the dorsal artery of the penis ; tlae pudic

has however perforated the triangular ligament before this. To
see the triangular ligament more distinctly, the same might be
done on the right side, but the vessels and nerves are to be pre-

served entire.

The deep perincBal fascia, or triangular ligament^ of theTriangu-

urethra, is a rather strong process of fascia situated deeply in
J^g,^'5^'

the perinasal space, and assisting to close the interval between
the parallel borders of the levatores ani in the front of the inferior

outlet of the pelvis. This structure is triangular in form, is about
one inch and a half deep, and the greater number of its fibres

are transverse ; the apex is above at the symphysis pubis, on
which it is prolonged^ and joins the periosteum ; the sides are

attached to the ascending ramus of the ischium above the origin

of the erector muscle, and to the descending ramus of the pubes;
and the base, looking towards the rectum and the levatores ani,

whose fibres appear beneath it, is oblique upwards and inwards

towards the central point of the perineum, which it joins ; and
from this border a thin fascia is prolonged over the levatores in

the ischio-rectal fossa, and is applied externally to the obturator

fascia on the outer vv-all of the pelvis, at the point of separation

of the levator from it: it is this thin prolonged part of the fascia

which is sometimes considered as a portion of the deep perinaeal

fascia, through which passes the lower part of the rectum, and in

the female the vagina. Perforating the centre of the ligament,

about one inch below the symphysis pubis, is the urethral canal,

which receives from the membrane a fibrous prolongation both
forwards and backwards, and this obscures the margins of the

aperture ; above this, in the middle line, or about half an inch

below the symphysis, are the apertures for the dorsal veins

of the penis ; and on each side of this, near the attachment to

the bone, it is perforated by the dorsal artery and nerve of the

penis, the latter being highest. The anterior surface, inclined

slightly downwards and forwards, is in contact with the accelera-

tores uringe muscles, and with the erectores penis, as well as the

transversales, and the vessels and nerves that lie in the hollow

or space between the muscles ; and united to it in front, near its

lower border, is the superficial fascia that dips down behind the

transversalis muscle: the junction of the two fascia, as before

explained, determines the direction of effused urine. The pos-

* This was described by the name of " triangular ligament of the urethra"

by M. Colles, in the number of his Surgical Anatomy before mentioned ; it

is called the " Taponevrose moyenne, by Blandin" (^Traite d'Anaiomie Topo-
graphique); and " ligament perineal," by M. Carcassonne ( These, Montpellier,

1821.)
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terlor surface is in relation with the levatores ani, whose fibres

descend behind it, as well as with the prostate gland, and a tube
is prolonged back from it to join the pelvic fascia on the prostate.

The ligament serves to support the thin membranous portion of
the urethra which passes through it, and it divides the canal of
the urethra into a spongy portion external to the pelvis, whose
extent backwards is marked by the enlargement of the bulb close

to the triangular ligament, and into a portion within the cavity

of the pelvis, which includes its membranous and prostatic divi-

sions. It consists of two layers : the superficial, now apparent,

is very thin, and allows the pudic artery to be seen through it ;

it is attached firmly to the bone on each side, and if it be divided

carefully near this insertion, and thrown towards the urethra on
both sides, its posterior layer, with the parts between the two,

will come into view by means of a little dissection. The posterior

layer of the ligament is an extension of the obturator fascia across

the space included by the arched borders of the rami of the

pubes and ischium; it is continued upwards to the posterior part

of the symphysis on which it ends, and below, it joins the ante-

rior layer, and the prolongation over the levator. The space in-

cluded between the layers is larger below than above, and in it

are placed the sub-pubic ligament close to the pubes, with the

dorsal veins of the penis perforating it ; the membranous portion

of the urethra, which occupies the centre of the ligament, together

with the compressor urethra muscle acting on this part of the

urethral canal, and consisting of a vertical fasciculus of fibres

from the pubes, and a transverse from the tuberosity of the is-

chium ; and below the urethra and beneath the fibres of the

muscle is, on each side, Cowper's gland ; along the rami of the

ischium and pubes are the trunks of the pudic vessels and nerve,

the artery giving its transverse artery to the bulb between the

two layers ; and running in the same course is a nerve to the

same part of the urethra. Some large veins are also found be-

tween the layers-.

Com- The compressor urethrce muscle^,yvi^ marked in some subjects,
pressor
Uretlirm
Muscle. * The muscle here named compressor urethras, has had its vertical and

transverse portions described as separate muscles by different authors ; but

we think with Guthrie, that it is better to consider them as one muscle.

The vertical fibres and inferior tendon are described by Wilson in the first

volume of the Medico- Chirurgical Transactions, in a paper entitled "A De-
scription of Two Muscles surrounding the membranous Part of the Urethra,"

1808. These have been named Wilson's muscles; but there is great differ-

ence of opinion, whether they are within the layers of the triangular liga-

ment, or are only a part of the levator ani ; but from a careful perusal of the

paper, we consider that Wilson intended to point out the fibres between the

layers of the ligament. The transverse fasciculus of muscular fibres is

pointed out by Santorini in his Ohservationes AnatoniiccB, 1724, cap. x. § viii.

as an " elevator, or ejaculator of the urethra ;" and he states that it is

inserted into the lower part of the urethra. This is delineated in plate 3.
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in Others less so, is situated between the layers of the triangular

ligament, and acts in diminishing the caliber of the membranous
portion of the urethra, which is surrounded by its tendon. The
muscle consists, on each side, of a vertical and a horizontal

fleshy portion, united by a central tendon ; the vertical portion

arises above by a tendon attached to the posterior part of origin,

the symphysis, about one eiglith of an inch above its lower

border, and it is also united to the posterior layer of the triangular

ligament: fleshy fibres soon succeed to the tendon, and these

separate near the urethra into two muscular bands, which, op-

posite the side of the urethra, spread themselves out through
the whole extent of its membranous part, and end below in a
median tendon. The transverse portions commence, one on
each side, by a wide but thin tendon from the ascending ramus
of the ischium, a little below its junction with the descending
ramus of the pubes, and beneath the crus and its erector; the

fleshy fibres are directed almost transversely inwards to the

membranous part of the urethra, and end in a tendon which joins

\vith itsTellows and that of the other portion, both above and be-

low this tube, so as to incase it in a tendinous sheath, the line of

tendon below the urethra being inserted, behind, into the under inser-

part of the front of the prostate, and before, to the central point
*'°"'

of the perinaeum ; and the upper line of tendon is fixed, behind,

to the upper surface of the front of the prostate, and before, to

the urethra in front of the triangular ligament. The transverse Reia-

portion of this muscle sometimes lies on the pudic artery, but at*'°"^'

others is beneath it, and it conceals Cowper's gland which is

still deeper: the vertical part is separated from the anterior

fibres of the levator ani, running something in the same direction,

by the posterior layer of the triangular ligament. The tendinous
lines of insertion cannot be seen in the front view, since they
require a lateral one ; but if the urethra be separated from the

body of the penis, and pulled down a little, abetter view of them
will be obtained.

Coivpers, or the anti-prostatic glands, are contained between cow-

the layers of the triangular ligament, below the membranous oiands.

portion of the urethra, and close behind the bulb, the transverse

fig. 5. in the Observationes, and in plate 16. fig. 1. in the Septemdecim Tabula.
Santorini has moreover described the same muscle in the female, in his

Observationes, cap. xi. § iv. as passing over the urethra, and he named it the
" depressor urethrae ;

" and it is shovi'n in plate 2. fig. 1 . as vrell as in

plate 17. fig. 1. of the Septemdecim Tabula. Guthrie, in his vrork. On the

Anatomy and Diseases of the Neck of the Bladder and of the Urethra, 1834,
page 34 and following, makes mention of these muscles of Wilson and San-
torini as one, contained within the layers of the triangular ligament ; and he
specifies also the points of insertion of the median line of tendon both above
and below the urethral canal.
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portion of the compressor urethras conceahng the gland of each
side, and they he, oftentimes^ close to the artery of the bulb,

but below it. Each is a small conglomerate gland, varying in

size from that of a small pea to the size of a coffee berry : a
small duct, near an inch in length, is connected with each, and
perforates obliquely the spongy portion of the urethra to open
into the under and lateral part of the canal, about the same
distance from the triangular ligament, by an aperture that will

scarcely admit a bristle. These bodies are sometimes so small

as to escape detection, or there may be a second glandular body
in front of them.

Disaec. The pudic artery is seen between the layers of the triangular
''°"' ligament to divide into its terminal branches ; and the dorsal

branch of the pudic nerve, deeper than the artery, is observed
to perforate the border of the sub-pubic ligament to reach the

dorsum of the penis : these are to be followed back along the

outer wall of the ischio-rectal fossa of the right side, and the

tubular sheath of fascia that incases them, laid open as far as to

where they appear in the fossa, and the remaining anatomy of
both the nerve and artery will be exposed. The cutaneous
branches of both have been previously dissected ; but these may
be again referred to, if needed, with the general description of

the trunks.

Pudic The pudic artery, a branch of the internal iliac in the pelvis.
Artery,

jg^^ygg j.]^jg cavity by the great sacro-sciatic notch, enters the
ischiorectal fossa through the small notch, and supplies the ex-

ternal genital organs, both in the male and female, as well as the

parts of the perineum. It is the last portion only of the artery

that is now dissected : it enters the ischio-rectal fossa at the

posterior part, extends forwards along its outer boundary, placed

against the obturator internus muscle, but separated from it by
the fascia, and it lies in an aponeurotic canal together with the

pudic nerve and vein, the nerve being below the artery ; and
opposite the tuberosity of the ischium it is one inch and a half

above this prominence of bone, and about two inches from the

surface, but as the artery approaches the front of the fossa or

base of the triangular ligament, it is nearer the surface : it now
enters between the layers of the triangular ligament, ascends

• along the rami of the ischium and pubes, either covered by the

compressor urethrse muscle or lying on part of it, and near the

sub-pubic ligament perforates the superficial layer of the tri-

angular ; and in its position between the ramus of the pubes

and the crus penis, divides into the arteria corporis cavernosi

Branch- and the arteria dorsalis penis. Its branches are distributed to
®^'

the central parts of the perineum and the external genitals
;

thus—
H^fmor- Inferior hcemGrrlioidal arteries supply the lower part of the
rhoidal.
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rectum, sphincter, and the parts in the fossa, joining those of the

opposite side.

The superficial perinceal is distributed to the central part of super-

the perinseum in front of the anus, and to the scrotum : this Perineal

anastomoses with its fellow. The transverse perinceal passes also Trans-

to the middle line of the perinseum. In this part the pudic gives
^'^'^^"

a separate artery to the erector penis muscle. These arteries

have been already dissected with the cutaneous nerves, and the

description will be found with them.

The artery of the bulb, the most important branch of this Artery

vessel, arises from the pudic wdien it has entered between the Buib^

layers of the triangular ligament, runs almost horizontally in-

wards between the layers, at a variable height above its base,

but usually about a quarter of an inch, reaches the bulb of the

urethra, and ends by perforating the spongy substance in which
it ramifies. Near the urethra it sends downwards a small branch
to Cowper's gland ; but this is not seen unless it is a successful

injection of the arteries of this part. It is this artery that it is

so important not to injure in the operation of lithotomy, since its

large size, and the density of the ligament in which it is placed

preventing its retraction, occasion serious haemorrhage.

The artery of the corpus cavernosum, one of the terminating Artery

branches, lies for a short distance between the crus and the corpus

bone, and then perforates the fibrous tissue of the penis to ra- cavemo-

mify in its cellular structure ; but the distribution of this vessel

in the interior of the cavernous body, will be seen in the ex-

amination of the penis.

The dorsal artery of the penis runs upwards and inwards be%'o»'sai

tween the crus penis and the bone, and in front of the sub-pubic

ligament, coming into relation with the nerve of the same name
which is now superficial, and they both pass forwards between
the layers of the suspensory ligament, and along the dorsum of

the penis to which they are distributed ; but their final divisions

will be dissected afterwards. This branch is very small in the

female : it is sometimes a separate branch from the internal

iliac, and perforates the triangular ligament to reach the penis.

The pudic artery is accompanied by a vein which has the Pudic

same relations as the artery, and the same branches, with the ""'

exception of the dorsal vein that perforates the sub-pubic and
triangular ligaments, to open into the plexus of veins on the

sides of the prostate gland.

The pudic nerve, a branch of the sacral plexus, enters the Pudic

ischio-rectal fossa with the artery, and soon divides into a large
^^^^'

inferior branch to supply the parts in the perinaeum, and a

small one that continues the direction of the nerve with the

vessel, and ends on the dorsum of the penis. The large inferior infeiior

division, or perinceal branch, situated below the artery, and con- rina?ai

tained in the same sheath of fascia, extends forwards nearly to
'^"Divi-
sion.
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the base of the triangular ligament, and ends by dividing into

many branches to supply the muscles and bulb of the urethra.
Branch. "Yhe branches of this nerve are numerous, but much resemble

lEiferior
those of the artery. The inferior hcemorrhoidal nerves^ some-

HcEmor- times branches of the pudic, and sometimes of a distinct nerve
of this name from the sacral plexus, run inwards to the lower
part of the rectum and sphincter, and central part of the peri-

Poste- ngeum. The posterior branch of the two superficial perinaeal

Super- nerves, or the external perinseal, appears in the front of the

Pg,f_
ischio-rectal fossa, and then runs forwards to be distributed to

njEai. the scrotum, The anterior superficial perinceal perforates the

g"'^J.''°'' obturator fascia near the base of the triangular ligament, and
ficiai turns forwards with the artery of the same name, to end in the

scrotum and perinseum : this supplies muscular branches to the
Nerve to transversalis and accelerator urinas muscles. The nerve of the

slub. hulh is one of the numerous branches into which the perinaeal

portion divides near the base of the triangular ligament : it per-

forates the obturator fascia with the rest, and passes upwards and
inwards, commonly between the fibres of the base of the trian-

gular ligament, to reach the bulb of the urethra, to which
and to the spongy portion of this tube it is distributed: one or

more very long and slender filaments run for some distance on
the surface of the spongy substance of the urethra^ before perfo-

Muscu- rating it. Mtiscular branches are given off also from the division
'"'"

of this portion of the nerve. One passes outwards to supply the

erector penis, which it enters by its under surface ; and a small

nerve extends forwards from it, perforates the base of the tri-.

angular ligament, and supplies the compressor urethrse : this

small nerve may be a distinct branch. The other muscular

branches may arise either separately from the superficial peri-

natal, or by a single branch which passes beneath the trans-

superior versalis muscle, and divides to supply them. The superior branch

or^DMsai
^^'°™ the division of the pudic nerve in the posterior part of

Nerve, the fossa, bocomes the dorsal nerve of the penis : it accompanies

the artery, and placed above this vessel, runs with it upwards
and forwards, enters with it between the layers of the triangular

ligament;, but situated deeper than it ; and when the vessel per-

forates this structure to divide between the crus penis and bone,

. the nerve still continues between the layers, passes through the

base of the sub-pubic, next perforates the superficial laj'er of the

triangular ligament, and then comes into contact with the branch

of artery of the same name, passes with it between the layers

of the suspensory ligament, and is distributed to the penis and
its integuments. The size of this nerve varies according to the .

sex, since it is small in the female, but the opposite in the male

:

its anatomy on the penis is dissected with the abdomen.
Parts di- -p^ obtain an accurate notion of the structures divided in the
vinecl 111

• 1 • 1 1 1 r
the lateral operation of lithotomy, it would be necessary to pertorm
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the operation, and then to examine theperineeum on the same sub- opera-

ject ; but, with only the present dissected one, the dissector must
Liti,o-

endeavour to recall to his memory the anatomy of the different tomy.

parts as they were exposed.* The incision to reach the bladder is

commenced on the surface, in the raphe, of the perinEeum, about

an inch in front of the anus, and is carried down, on the left

side, to between the tuberosity of the ischium and the anus
;

this divides the skin, superficial fascia and vessels^ and ends in

the ischio-rectal fossa. The next step is to carry the knife into

the posterior part of the interval between the erector penis and
accelerator urinae, to cut across the transverse muscle and
artery, and probably, the superficial perinaeal vessels and nerves,

together with the lower part of the triangular ligament and
the anterior fibres of the levator ani, in order to expose the

staff in the membranous part of the urethra. When the staff

is reached, the knife is to be conveyed in its groove into the

bladder^ dividing this part of the urethra and the posterior layer

of the triangular ligament ; and the prostate gland that sur-

rounds the neck of the bladder, but not now exposed, is to be
cut downwards and outwards ; the capsule that surrounds this

body will be divided at the same time, and the bladder will be
opened. The previous dissection will have shown that the

rectum in the middle line, and the pudic vessels on the outer
wall of the ischio-rectal fossa, together with the bulb and its

artery in the triangular ligament, are the parts to be avoided in

the operation. The artery and bulb will be cut onlj? by making
the first and following incisions to reach the urethra too far

forwards : the rectum will escape being wounded if it be held
aside with the left hand during the previous incisions, and if

the knife be made to divide the parts in the same line as that of
the division of the integuments, instead of being turned too

much inwards to the middle line ; and the pudic artery will be
avoided by the same means : this is so well secured from injury

by the wall of the pelvis, that it seems almost impossible to

reach it if the knife be skilfully used. In dividing the prostate,

the incision is to be directed downwards and outwards in the
left lateral lobe of the gland, this being its largest measurement;
and the same inclination is to be given to the knife to avoid the
common ejaculatory duct which lies nearer the middle line

;

but these facts will be verified in the examination of the
prostate.

When the perinaeum is completed, fasten together the flaps

of skin with a few stitches, and put down the extremities.

* I have followed the exannple of the Dublin Dissector, and that of
Quain's Anatomy, in introducing these surgical remarks.
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DISSECTION OF THE FEMALE PERINJEUM.

In the female, the perinseum diffei's more from that of the
male in its external form than in its internal anatomy, though it

has parts proper to it, as the aperture of the vagina, surrounded
by its sphincter muscle, and the existence of labia instead of a
scrotum. The different steps in the dissection of the other will

serve for that of the female, and the same description will suffice,

generally, for the two. The boundaries of the space, and mark-
ings of the surface, are referred to in the general description of
this part in the male.

Disscc. Make a transverse incision above the vulva to the thighs, and
another at the tip of the coccyx, and connect the two together

by an incision in the middle line, carrying it round both sides of
the vulva and of the anus : raise the flaps, as in the male ; clean

away now the fat from the ischio-rectal fossa, on one side, to a
line with the front of the anus ; and on the ojiposite do the same,
dissecting out the nerves and vessels, which are similar to those

in the male, but smaller.

Examine next the attachments of the superficial fascia on the
left side : externally and behind it ends as in the male, but in-

ternally and in front it ceases in the labium ; and on the oppo-
site side, follow the cutaneous nerves and vessels in the fat :

they are the same in number, but are much smaller, and are

distributed to the labium and integuments.

Dissee- Remove the labia and the cellular membrane from the front
tion. q£ ^y,g perinaium, and the sphincter vaginae surrounding the en-

trance of the vagina is exposed; the erector clitoridis, on the

rami of the pubes and ischium ; and the transversalis perinsei,

crossing from the tuberosity of the ischium to the middle line.

Spiiinc- The sphincter vagincB muscle consists of orbicular fibres around

^Z-Z^' ^^ orifice of the vagina, and it is attached, posteriorly, to a
Muscle, central point in the perinseum, midway between the posterior
Oiigin. extremity of the vulva and the anus, and it here mixes with the

muscular fibres of the sphincter and transversalis : the fibres are

directed forwards on both sides of the aperture of the vagina,

inser- and are inserted, above, into the body of the clitoris, with the
tion. erectores clitoridis muscles. This muscle surrounds the orifice

uont of the vagina, and some of the deeper fibres are in close contact

with its walls.

The erector clitoridis is the same in its anatomy as the erector

penis ; and the transversalis is also similar to the same muscle

in the male.

Detach the erector and crus from the rami of the pubes and
Dissec-
tion, ischium, and remove the outer circular fibres of the sphincter
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vaginae from the front of the triangular ligament : this structure

is the same as in the male, except that the vagina, in addition to

the urethra, passes through it.

Raise one layer of the triangular ligament, and the compressor pissec-

urethrae muscle is exposed : the transverse part of it, or the
''°"'

depressor of Santorini, is sometimes very well marked. The
nerves and arteries between the layers of the triangular liga-

ment are the same as before described ; but those to the clitoris,

instead of being the largest, as in the male, are the smallest; and
the branches of the pudic artery and nerve, that correspond to

the bulb, are distributed to the wall of the vagina. Cowper's
glands are smaller, and the ducts from them open into the

vagina.

Follow back now the trunks of the pudic vessels and nerve,

and complete their anatomy.

H H 2
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DISSECTION OF THE ABDOMEN.

Dissec- The dissection of the abdomen folloM^s after that of the perineeum.
tion. This part is sufficiently raised by the blocks beneath the but-

tocks and chest, as recommended for the extremities ; and one
beneath the loins would prevent the following back the abdo-

minal muscles to their posterior attachments. To render the

muscles tense, inflate the abdomen by an aperture through the

umbilicus ; and then make one incision outwards, over the side

of the chest, from the ensiform cartilage to about midway be-

tween the sternum and spine ; another, below, from midway
between the umbilicus and pubes to the front of the crest of the

ilium, continue this along the crest till nearly opposite the termi-

nation of the one above, and then connect the two by a vertical

incision along the side of the chest : raise the portion of in-

tegument towards the middle line, and leave untouched, for the

present, the small piece of skin in the inguinal region. In the

cellular membrane or superficial fascia beneath the skin, Avili be
found, on the side of the abdomen, near the vertical incision in

the integuments, the middle cutaneous branches of the inter-

costal nerves, which run downwards and forwards ; and near the

middle line, the anterior cutaneous branches of the same. If

it is the dissection only of the muscles that is required, take the

cellular membrane as well as the skin from the muscular fibres,

and clean the muscle in the direction of its fibres, or of the in-

cision along the side of the chest.

Cuta- The cutaneous nerves of the abdominal wall are branches of
ncous^ the intercostal nerves, which, in the lower spaces, enter between

the abdominal muscles ; and, like the cutaneous nerves of the

Middle thorax, they consist of a lateral and a median set. The lateral

inter- ^^^ qj. rsiicldle intercostal cutaneous^ six or seven in number, enter

the integuments along the side, about midway between the spine

and middle line in front, and form an arch as they emerge,

the lowest being the most posterior ; the upper ones appear

between the digitations of the serratus magnus, and the lower

between those of the external oblique muscle. These nerves,

with the exception of the last, run downwards and forwards, at

first between the oblique muscle and its fascia, then perforate

the fascia, and are directed towards the linea semilunaris, sup-

plying the integuments of the side of the abdomen. The last

of these, or the cutaneous branch of the last dorsal nerve, larger

than the others, instead of being distributed on the abdomen,

passes vertically downwards over the crest of the ilium, and
supplies the integuments over the upper part of the gluteal
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region : it is occasionally very small. Another small nerve from

the ilio-inguinal branch of the lumbar plexus perforates the cuta-

external oblique muscle near the crest of the ilium, descends '?'^°Vv°''^
• 1 1 -1 1 n 1 1 1 1 1 . tno Uio-

with the anterior branch or the last dorsal nerve but posterior inguinal.

to it, over the crest, and is lost in the integuments on the

gluteal muscles : its size depends upon that of the last dorsal

nerve. The central or median set of cutaneous nerves corre-

spond to the anterior cutaneous branches of the intercostal nerves Anterior

of the thorax, and are the terminal branches of the same nerves ^"^'j'jjj"

in the wall of the abdomen. They become cutaneous by perfo- cutane-

rating the sheathof the rectus muscle,and turn outwards tosupply
°"^"

with the lateral cutaneous nerves, the integument of the abdo-

men. The number of these is very irregular, nor do they per-

forate in a continued line, some being much nearer the centre

of the body than the others. Both this and the other set of

the nerves are accompanied by small cutaneous arteries which
end in the integuments.

Throw down to the thigh the remaining piece of skin which joissec-

covers the inguinal region,, without disturbing the cellular mem- *'°"'

brane, by means of an incision along the middle line to the

pubes : divide the skin along the dorsum of the penis, as well as

vertically that of the scrotum, and raise it from these parts to

expose the continuity of the cellular layer with that of the ab-

domen, and next examine the subcutaneous cellular membrane
or superficial fascia in the inguinal region.

The superficial fascia of the greater part of the abdomen superfi.

has received no especial notice, but that covering the inguinal ^j^'
^^^"

region has been attentively studied, because of its relation to

inguinal hernia. * In the groin it is continuous with that of the

rest of the abdomen, and is divisible near Poupart's ligament

into two layers, like that of the thigh, by the same cutaneous

vessels which are enclosed in it. The superficial of the two super-

layers is now to be separated from the deep, by a transverse ^^^^
incision from the spine of the ilium to the middle line, and by
another from this last spot to the pubes, the line of division being

marked by the cutaneous vessels which ramify between them,
and by a condensed whitish portion. It contains the adipose

matter, varies in thickness according to the condition of the

subject, and is separated from the deep, by the superficial vessels

and by the inguinal glands along Poupart's ligament ; above, it is

continuous with the superficial fascia of the abdomen, and below
with that of the thigh ; and as it passes over Poupart's ligament
it is unconnected to this structure, the superficial vessels and
glands intervening, as is seen in the dissection of it in the thigh.

Around the cord it sends a tubular prolongation, which is easily

separated from it, descends into the scrotum, assisting to form

* This is described by Camper, in his Icones Herniartim, p. 1 1

.

H H -i
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the dartos^ and is there destitute of adipose tissue. If this

layer be divided down to the bottom of the scrotum, it will be
seen to become very thin, to be of a reddish colour, and to be
traversed by numerous veins which are visible through the
thin skin of this part. After surrounding the testicle in the
scrotum, it is prolonged backwards into the perinaeal space, and
is continuous with the superficial fascia of that part ; which
explains the fact of effusions of urine into this region finding

their way through the scrotum to the abdomen. The sheath or

prolongation sent around the cord on one side is distinct, in the
scrotum, from that of the other, and by their contact in the
middle tliey form the septum scroti. In the middle line of the

abdomen it is thicker, contains masses of fat, and is not so

separable from the layer beneath ; it is continued below to the

penis, and loses also, as in the scrotum, the adipose tissue which
abounds in it in the other parts.

Super- The sujjerficial vessels, which may be next cleaned and fol-

Vesseis.
low^d, are branches of the femoral artery, which turn up over
Poupart's ligament between the layers of the fascia, and ramify
in its substance.

Super- The superficial external pudic artery, the most internal in

Exter- position, crosses the cord, supplying it with branches, and is then

p^d-
directed to the penis, to the integuments of which it is distributed:

it is accompanied by the ilio-inguinal nerve which perforates the

deep layer of the fascia. The deep external pudic beneath the

fascia lata of the thigh, is distributed to the inner and posterior

part of the scrotum.

Superfl. The superficial epigastric artery ascends over Poupart's liga-

gastrtc.'' inent, near its centre, and reaches as high as the umbilicus,

supplying the integuments.

Super- The superjicial circumjlex ilii, smaller than the other two, ends

arcum- i''^ ^^^^ integument and superficial fascia near the crest of the
flex Ilii. ilium; it may not turn upwards to the abdomen. These arteries

are accompanied by veins of the same name, which join the

saphenous vein in the thigh.

Lymph- Tlie lymphatic inguinal glands, seen also in the thigh, are

Glands, three or four in number, lie parallel to Poupart's ligament, re-

ceive the lymphatics from the genital organs, from the upper and
• outer part of the thigh, and from the abdomen, and send their

eiferent tubes through the saphenous opening.

Dissec- The scrotum may now be pulled forwards, and the incision in

*'""•
it continued back to that made in the perinceal space, so as to

trace forwards the cutaneous nerves and vessels already seen,

which supply the outer and under surface of the scrotum and

lower part of the penis with branches. Reflect the deep layer

of the fascia by a transverse incision from the crest of the ilium

to the linea alba, and by a vertical one from this to the pubes :

its union to Poupart's ligament is very intimate, and is not to be
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broken or cut through. In separating it from the cord be careful

not to destroy a thin fascia, the spermatic, which surrounds the

cord : follow it both into the scrotum and along the penis, cutting

through the coverings that it sends to these parts. In raising it,

one or two branches of nerve are seen to perforate the tendon

of the external oblique muscle, as well as to pass thi'ough the

external abdominal ring with the cord.

The deep layer of the superficial fascia*, thinner and more Deep

"

membranous than the other, is closely united to the tendon of tife^su°

tlie external oblique beneath^ by cellular processes free from fat
; ^-Yscii*'

and as it passes over Poupart's ligament to the thigh,—where a

part of it is named cribriform fascia,— it is connected to it, in its

whole length, by cellulo-fibrous membrane, which serves as a

partition between the thigh and abdomen ; and if this be divided,

and the handle of the knife passed beneath, its continuity on the

thigh will be apparent; but it extends only a short way below
Poupart's ligament, since the under portion of the layer joins

the fascia lata, as is seen in the dissection of the femoral region.

A portion of it, deprived of its adipose substance, descends into

the scrotum, unites with the other layer, and forms with it

the dartos and septum scroti. The connection of this to the

cord is very close, so that the subjacent thin covering may be
removed without care in separating it. By the descent of the

fascia into the scrotum and into the perinaeal space, in which
part it forms the deep layer attached to the rami of the ischium

and pubes and to the triangular ligament, urine effused beneath
it is directed forwards to the abdomen, but it is prevented from
passing down on the thigh by the attaclmient to Poupart's liga-

ment. Along the middle line, or linea alba, the processes that

connect it to the tendon beneath are long and almost fibrous,

and some of these fibres, near the pubes, serve as a superficial

suspensory ligament to the penis. The penis receives also a thin

investment from this portion of the fascia. In the female the

superficial fascia of the inguinal region is separable as in the

male, and instead of the layers descending into the scrotum,

they pass into the labium. The round ligament of the uterus is

lost in the cellular membrane of the groin.

One or two filaments of cutaneous nerves, seen perforating the Cutane-

tendon of the external oblique muscle^ are the terminal filaments Clements

of the abdominal branch of the ilio-inguinal nerve, to be after- °[.^^'j^_

wards dissected, and these end in the integuments of the ingui- guinai° ° Nerve.

* This portion of the fascia is described as one to avoid confusion ; but,

strictly speaking, it consists of a cellular part, continvious with the super-

ficial fascia of the thigh, which is very thin ; and of a deep aponeurotic por-

tion, described by Scarpa as the " aponeurosis of the fascia lata," which is a

prolongation from the fascia lata below it, and is attached to Poupart's

ligament as it passes over. See Scai-pa on Hernia, translated by Wishart,

pp. 23. 247.

H H 4
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nal region. The inguinal branch of the same nerve leaves the

wall of the abdomen at the external abdominal ring, perforates

the coverings of the cord, as well as the deep portion of the

superficial fascia, and is distributed to the superficial of the two
layers and to the integuments of the cord. In the female this

nerve supplies the labium.
Dissec- Remove some cellular membrane from the middle line or root

of the penis and its suspensory ligament is exposed: follow

forwards the cutaneous vessels on the dorsum of this body, so

as to complete the anatomy of the external part of the pudic

vessels and the nerve, which were commenced in the periuEeum.
Suspen- The suspensory ligament of the penis consists of a triangular

gament" proccss of fibrous tissue, which is attached above, by a pointed

portion, to the anterior and lower part of the sj'mphysis pubis :

from this attachment it descends, becoming wider, to the penis,

and divides into two portions, which separate to be fixed to the

upper surface of the corpus cavernosum, along which they extend
for some distance : in the interval left by the divergence of the

two sides of the ligament, are the dorsal vessels and nerves of

the penis.

Dorsal The dorsol artery of the penis is the terminal branch of the

ofthe^ pudic, and its commencement was seen in the peringeal space.
Penis, between the crus penis and the ramus of the pubes. The branch

ascends along the ramus of the pubes, and in front of the sub-

pubic ligament, to reach the interval between the layers of the

suspensory ligament. It then passes forwards on the dorsum of

the penis, being covered only by the skin and superficial fascia,

to reach the corona glandis, at which it divides into many
branches that surround this structure before perforating it to

anastomose with the arteries supplied to the corpus spongiosum
urethras : some of the branches are given to the integuments of

the glans. Along the penis, it is accompanied by the dorsal

veins and nerves of this organ, lies in the central median de-

pression, and is covered by a fibrous tissue. This artery may
come from the pelvis, through the triangular ligament, instead

of being a branch of the pudic in the perinseal space.

Dorsal The dorsal veins of the penis commence at the glans, by
Veins, numerous branches both from its substance and from the pre-

' puce, which unite together to give rise to two or more veins

that run backwards with the artery, receive some small branches

from the corpus cavernosum, pass between the layers of the sus-

pensory ligament, beneath the tendon of the compressor venae

dorsalis penis, and then through the apertures in the triangular

and sub-pubic ligaments of the perinseum, to join the prostatic

plexus of veins in the pelvis.

Dorsal The dorsal nerve of the penis, one on each side, is the con-
^^

tinuation of the pudic, which perforates the triangular ligament

of the perinseum, passes to the dorsum of the penis between

Nerve.
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the layers of the suspensory ligament, and continues forwards

to the glans, at which it divides into numerous filaments to enter

this body and supply its papillae. Each nerve gives off a large

branch, that passes to the side of the penis, and divides into

many filaments which are distributed to the integuments of the

side and upper part, and to the prepuce, some entering the

structure of the corpus caverncsum.
In the female these vessels may be dissected on the clitoris,

but they are very much smaller than in the male.

The compressor vence dorsalis jjenis muscle"^ " arises from the

ramus of the pubes above the origin of the erector penis and
crus, and ascending in a direction forwards is inserted above the

vena dorsalis, by joining with its fellow in the mesian line.

It forms a thin stratum of muscular and tendinous fibres, about
one inch long and three quarters of an inch broad, and may
perhaps be looked upon as a portion of the erector penis, which,
instead of being inserted into the side and lower part of the

corpus cavernosum, mounts over this body to exert its com-
pressing influence on the vena dorsalis. They enclose between
them and the penis, the vein^ arteries, and nerves of this region.

Its anterior fibres are distinguished from those of the erector by
the fibrous attachment of the crus to the pubes ; its posterior

margin is kept distinct from the front part of the levator ani,

known under the name of Wilson's muscle, by the pudic artery,

which divides them in its course towards the dorsum of the

penis."

Cut through the cutaneous nerves, and throw them back : take oissec-

away the cellular membrane from the external oblique and front ''°"-

of the abdomen, beginning at its posterior or muscular part, and
separate it in the direction of the fibres. The muscular fibres end
in a tendon, in aline extended from the side of the chest to the

front of the crest of the ilium ; and this may be cut through
without care, particularly where it passes over the margins of the
upper ribs, and is very thin. The posterior margin of the muscle
is iree in the interval between the last rib and crest of the ilium,

and the integuments are to be removed as far back as this.

The muscles of the abdominal wall are large and flat, partly Muscles

muscular^ partly tendinous, and consist of three layers on each
^'^bdot

men.
* This muscle is described by Mr. Houston in the Dublin Hospital Re-

ports, vol. V. 1830, from which this extract is taken; but in it the singular

is substituted for the plural. He demonstrates also its dissection in the follow-

ing sentence, p. 474. :
—" The insertion of the muscles being in a great mea-

sure outside the pelvis, they may alse be demonstrated without the section of
the bones, by cutting on them in front of the pubes, and looking carefully for

their tendon by the side of the vena dorsalis : from the tendon, the knife may
be carried downwards and backwards in the course of the fibres, and nearly
the whole of the muscle can then be exposed." A section of the pelvis is

recommended as the best proceeding to expose it, but this cannot be made.
It is only in muscular subjects that it will be found.
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side, named, from the direction of their fibres, oblique and
transverse. In the middle line, in front and behind, are some
additional muscles which pass vertically, and are incased in the

splitting of the tendons of the lateral ones. The part of the
abdominal wall in which the muscles are absent, is in the in-

guinal region, since they here present a free border over the

vessels passing to the thigh, and moreover, allow the cord to

pass either below their border or through their substance.

From this deficiency in the wall, the power to confine the

contents of the abdominal cavity is necessarily impaired, and
the viscera protrude more readily at this part than at any other,

forming one or other kinds of hernia.
Exteniai The external oblique muscle, the most superficial in the ab-

Muscle! dominal wall, is fleshy externally, and marked by digitations

which attach it to the ribs, and tendinous intex'nally, between
Origin, the chcst and pelvis. It arises, by fleshy digitations, from the

outer surface and lower border of the seven or eight lower
ribsj the four or five upper digitations alternating with those of

the serratus magnus, and the three or four lower with the latis-

simus dorsi. From the attachment to the ribs, the fibres diverge :

the lower ones pass vertically downwards to be fixed to the

anterior half of the outer border of the crest of the ilium ; the

upper, thin and weak, horizontally inwards; and the middle
fibres, longer than the rest, more or less obliquely forwards, to

end opposite a line drawn from the eighth rib to the anterior

part of the crest of the ilium, or the linea semilunaris, in a wide

mn"^'
aponeurosis which extends forwards to the middle line, joining

with that of the opposite side to form the linea alba; downwards
to the pelvis, giving rise, in the interval between the crest of the

ilium and the pubes, to the firm rounded cord of Poupart's li-

gament ; and upwards it is continued to the thorax, and gives

J[^Jj»^-
attachment to the great pectoral muscle. The muscle is covered

by the integument and superficial fascia, and by the cutaneous

nerves and vessels, and sometimes it is overlapped behind by
the latissimus dorsi. The posterior border is free in the space

between the last rib and crest of the ilium, and is either covered

by the latissimus dorsi, or placed by its side, a portion of the

internal oblique muscle appearing between them. Its upper
part is connected to the thorax, and the fibres are continuous

with the external intercostal muscle: it joins the aponeurosis in

the middle line. The parts that the muscle covers will be seen

when it is divided.
Aponeu. Xhe ajmneurosis of the external oblique muscles is a wide, some-

of the what square tendon, situated in front of the abdomen, and

m'l^Ob- extending laterally beyond the margin of the rectus muscle,
lique. whose limit is seen by a white semilunar line. In the lower

part it is widest, occupies the whole interval between the crest

of the ilium of both sides, and is attached to the pubes in the



DISSECTION' OF THE ABDOMINAL WALL. 475

middle line; but between'these points it forms a thickened border,

called PoLipart's ligament. About the centre of the abdomen it

is rather narrowed, and expands again, above, to be attached to

the thorax and xiphoid cartilage. In it are seen numerous small

apertures near the middle line, to give exit to cutaneous nerves

and arteries ; and near the pubes is the external abdominal ring

for the spermatic cord in the male, and round ligament in the

female. Along its centre are the linea alba and projection of

the umbilicus ; on each side, running nearly in the same direc-

tion, the linea semilunaris ; and crossing from one to the other,

the linear transversa. The lower part of each half of the apo-

neurosis has been more particularly examined than the rest,

because of its connection to inguinal hernia which escapes

through the opening for the passage of the cord. This portion

of the tendon corresponds to the inguinal region, and may be
artificially limited by a line from the anterior superior spine of

the ilium to the linea alba. Its fibres, more separate and distinct

than in the other parts, are also stronger, and run downwards
and inwards to be fixed to the pubes, or to end in Poupart's

ligament. Near the pubes they are separated by an interval,

which extends upwards and outwards to the muscular fibres, is

wide below but narrow and pointed above, and closed to within

about an inch of the pubes by some transverse fibres, the inter-

columnar, which cross the tendinous ones of the external

oblique aponeurosis in their course to the linea alba. The
opening left unclosed at the lower part of this interval has been
called the external abdominal ring, or lower abdominal aperture, Exfer-

the sides, or bounding portions of tendon, the pillars, and through
^omma'i

it the cord escapes from a canal between the muscles of the Ring-

wall of the abdomen, in which it lies. Its position is a little above
and to the outer side of the crest of the pubes, and it is rather

triangular in shape, the base being downwards and inwards at the
crest of this bone, and the apex upwards and outwards, pointing
in the direction of the crest of the ilium : the longest mea-
surement of the aperture, from above downwards, is about one
inch and a half, the transverse being about half an inch ; but
these may vary much. From its tendinous margins is given off

a membranous prolongation, the fascia spermatica or inter-

columnar fascia, which obscures the sides, and is derived from
the intercolumnar fibres, which become more aggregated together
nccir the opening, and give a covering to the cord which escapes
from it. The inner tendinous boundary, or the inner jiillar* of^"^""

the external abdominal ring, is wide, flat, and thin, and is con-
tinued forwards to the lower part of the linea alba, and to the
front of the symphysis pubis, into which it is inserted, and on
which it crosses the corresponding part of the tendon of the ex-

* This is called also superior or anterior.
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ternal oblique of the opposite side, the portion from the right

muscle being superficial to that from the left. The outer side

Pillar,
of the opening, or the outerpillar^ of the ring, does not present
a straight margin like the inner, but is bent forwards by the cord
which lies on it in a kind of groove or canal ; it is continuous with
the part of the tendon which forms Poupart's ligament, and is

inserted into the projecting spine of the pubes with the cord-like

portion of this ligament. Through the ring passes the spermatic
cord, which rests on the outer pillar, and receives a covering from
the intercolumnar fascia : the inguinal hernia escapes from the
wall of the abdomen through the same aperture, and is also

covered by the fascia attached to its margins ; and this constitutes

one of the coverings of an inguinal hernia.

Inter- The iiitercolumnarfibres are mostly superficial to those of the
coium- aponeurosis of the external oblique, and cross their direction

:

bres. they commence by a pointed process connected to the outer
third of Poupart's ligament, and this can be followed outwards
to the crest of the ilium : from this point, the fibres diverge over
the lower part of the tendon of the external oblique muscle,

some ascending to the linea alba above the upper margin of
the ring, and some descending in front of the outer pillar to be
fixed to the bone anterior to Gimbernat's ligament. It is the

layer formed by these fibres that limits above the aperture of the
external abdominal ring, and closes the upper part of the fissure

or interval between the fibres of the tendon of the external

oblique. When it is removed from the surface of the aponeu-
rosis, which is readily done, the prolongation, named inter-

columnar or spermatic fascia, sent from it along the cord, or

round ligament in the female, is seen to form a thin covering,

which is separable from the part that it invests.

Linea The linea alba, or the central white line, extended from the

xiphoid cartilage to the pubes, serves as a point of union of the

tendons of the muscles of the two sides, and as a ligament to con-

nect the thorax and pelvis. Its breadth is wider above than

below ; it is perforated by small apertures, which allow granular

masses of fat to protrude ; and a little below the centre, by the

aperture of the umbilicus, which permits the hypogastric vessels,

urachus, and umbilical vein, to pass through it in the foetus.

The position of this opening varies in different subjects ; and in

the adult it is closed by a fibrous structure which is closely

connected to the surrounding tendon. The umbilicus projects

now beyond the surface, but before the skin was removed it was
depressed by the close connection of the skin to it ; in old and

fat subjects this is more marked : this part has been injured by
inflating the abdomen. It is through the umbilicus that a pro-

trusion of intestine sometimes takes place.

* It is named also inferior and posterior.

alba.
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The linea semilu7iaris, the other line external to the linea alba, Linea

marks the division of the tendon of the internal oblique into two^'^j^g"'

parts, to incase the rectus muscle, whose outer border extends

to this point. A line drawn from the eighth rib to the tube-

rosity of the pubes, would mark the position of the linea semi-

lunaris.

The li7iecB transversa cross from the linea alba to the semi" Line^

lunaris, and are caused by tendinous intersections of the rectus
ve^j."L'.

muscle, which appear through the aponeurosis of the external

oblique. The number of these varies, but more are placed above
the umbilicus than below it: when there are three, one is op-

posite the umbilicus, and the other two above it ; when there

are four, one is below ; and when five, two are below the um-
bilicus.

To see the remaining part of the anatomy of the ten- Dissec-

don, or Poupart's ligament, it will be necessary to reflect the
^'°""

lower portion towards the thigh by means of an incision from
the anterior superior spinous process of the ilium to the middle
line, and by a vertical one from this point to the pubes ; the

scalpel should pass only through the thin aponeurosis. Raise
this portion by inserting the handle of the scalpel beneath it

;

and detach it from the tendons beneath, to which it is closely

united near the linea alba : in separating the inner pillar of

the ring, be careful not to remove the fibres of the triangular

ligament or fascia beneath it. On the one side of the body this

may be left unreflected, to examine the hernia, after the know-
ledge of the muscles and parts concerned in it is perfectly

acquired.

The portion of the tendon of the external oblique muscle pou-

called Poupart's ligament, or the crural arch, is the lower border "^^^'^

situated between the crest of the ilium and the pubes. It is a mt^nt.

firm cord, easily felt through the integuments, and its fibres,

oblique in direction, join with some fibrous structure near the

ilium : its external attachment, round and strong, is to the an-
terior superior spinous process of the ilium ; but the internal is

wide, and presents, at its insertion into the pubes, two parts

very different in appearance and strength : one, the anterior, of
the same round and firm character as the ligament of which it

is the direct continuation, is inserted into the spine of the pubes,
and is continuous above with the internal pillar of the ring; the
other, much thinner, almost membranous, and formed by some
of the lower fibres which are weaker than those to the spine of
the bone, turns upwards and backwards beneath the spermatic
cord, to be fixed to the pectineal line of the pubes for about
three fourths of an inch, or an inch of its length, giving rise to

Gimbernat's ligament, which thus appears to be formed by the
fibres— too numerous to be fixed to a point of bone such as the

spine of the pubes—being extended from this along the pectineal
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line for a certain distance.* The line of Poupart's ligament
between the ilium and pubes is not direct, but is oblique in about
its outer half, or to the outer side of the femoral vessels, and is

retained in this position by the close adherence of the strong

fascia lata and iliaca ; but the inner half is almost horizontal

in front of the femoral vessels. If the thigh has been dissected

and the fascia lata removed, this appearance is destroyed. At
the point where it changes its direction, some fibres are de-

tached from it, and pass forwards to the pubes, below the level

of the ligament but over the vessels, uniting with the fascia

transversalis, and constituting the deep arch to be afterwards

seen. To its posterior surface are fixed the internal oblique

and transversalis muscles of the abdomen, and the fascia trans-

versalis ; passing over the upper surface of its lower third is the

spermatic cord, contained in a hollow or groove, formed in front,,

by the aponeurotic fibres curving forwards over it instead of

being direct, and behind, by the lower fibres of the ligament turn-

ing backwards to join the pectineal line. The fibres of insertion

of Poupart's ligament, which constitute Gimhernafs ligament,
i-iga- are best seen by raising the cord or round ligament from its
""^^

position. This structure consists of fibres much weaker than
those of the round cord-like part attached to the spine of the

pubes, and it is inserted into the pectineal line of this bone for

about an inch. In the natural position of Poupart's ligament,

it is triangular in shape, the apex being at the spine of the

pubes and the base outwards, directed to the space on the inner

side of the femoral vein, or to the crural ring, f
Trian- When the cord with its coverings is separated from the chan-

fliga- 5^el in which it lies, the fibres of the triangular ligament \ are
ment. observed to run upwards and outwards to the linea alba, from

the insertion of Poupart's ligament into the spine and pectineal

line of the pubes, and they terminate by joining the tendinous

structures in this part. The fascia or ligament formed by them
is placed opposite to the extei-nal abdominal ring or behind it,

projects beyond the edge of thei'cctus and pyramidalis muscles ;

and when it is large, it crosses a part of the space through which
a direct hernia protrudes, but when small, scarcely extends be-

vond the margin of the rectus.

Dissec-; On the side on which the aponeurosis has been divided, throw
tion. •

*

* The attachment of the aponeurosis of the external oblique of each side,

to the different points of the pubes, has caused some to speak of its three

insertions into this bone ; the connection of the internal pillar to the front of

the body of the pubes being the first insertion ; the outer pillar to the spine,

the second ; and the fibres to the pectineal line to form Gimbernat's ligament,

the third insertion.

j- For a more particular description of this ligament see the dissection of

the thigh and parts concerned in crural hernia.

\ Or triangular fascia, or diagonal brace, which was described by Colles.
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forwards the external oblique muscle to the linea alba, by dividing

it near its digitations on the ribs as far back as its free margin,

and by cutting through the attachment to the crista ilii ; but on
the opposite side of the body, an incision should be carried

forwards from the anterior spinous process to the linea alba, and
none of the muscles should be exposed lower than this, until

the dissector examines afterwards the surgical anatomy of

this region, unless its anatomy has been previously acquired, in

which case this part may be dissected before the muscles, and
before it is flaccid from the escape of air : for the separate de-

scription of this part, refer to inguinal hernia. Between the

externa], and the internal oblique muscle, is a cellular layer,

marking the separation : on the ribs, the tendon of the external is

inseparably united to that of the pectoral, and a little below the

ribs, the tendon of the internal oblique may be cut through
without care. It cannot be separated farther forwards than
about midway between the linea alba and semilunaris, and nu-
merous vessels and nerves are cut through in reflecting it, but
avoid the last dorsal and ilio-inguinal, which are to be dissected

out. . Remove the cellular membrane from the muscle beneath.

The external oblique muscle covers the internal oblique, the parts

cartilages of the seven or eight lower ribs, and the intercostal ^^'
J.*^*^

muscles between them. At the lower part of the abdomen, or nai

in the inguinal region, it conceals the cord which escapes from ^o'vers.'^

beneath the internal oblique, with its covering of the creraaster

muscle : near the middle line, the tendon passes in front of the

rectus. Numerous small branches of nerves and arteries run
between the two muscles, and supply the external oblique : near

the middle line it is perforated by the central set of cutaneous

nerves, and near the ribs, by the lateral ; also by the last dorsal

nerve, and by the cutaneous branch of the ilio-inguinal, or ilio-

hypogastric. In the inguinal region, the abdominal branch of the

same nerve lies between the external and the internal oblique,

and then perforates the tendon of the former to be distributed

to the integuments.

The internal oblique muscle differs from the external in being infemai

fleshy below and tendinous above. The fibres ascend obliquely, Muscle!

so as to cross the direction of those of the external oblique,

with the exception of the lower ones which descend. The
muscle arises from the upper surface of the outer inclined por- origin,

tion or half of Poupart's ligament, from the three anterior

fourths of the crest of the ilium as far back as to the lumbar
aponeurosis, and from this same aponeurosis in the interval be-

tween the last rib and crest of the ilium. The fibres diverge

from these points : those from the lumbar aponeurosis and pos-

terior part of the crest ascend, almost vertically, to be inserted inser-

by fleshy processes into the lower border of the cartilages of *'°"*

the three or four lower ribs, the fibres being continuous, in the
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intervals between them, with the internal intercostal muscle of

the two lower spaces : the fibres from the anterior part of the

crest, the longest and most oblique, ascend, and those from
Poupart's ligament pass either horizontally forwards or obliquely

downwards, to end in an aponeurosis which covers the front of

the abdomen,—joining with its fellow in the linea alba in the

same way as that of the external oblique,— is wider near the

thorax than the pelvis, and is inserted, above, into the margin of

the cartilage of the last true rib and of those below it, above
the fleshy attachment of the muscle ; below, it is joined by the

fibres from Poupart's ligament, and is inserted into the crest of

the pubes from the angle to the spine, in front of the insertion

of the rectus muscle ; and, external to the angle of this bone
and outer margin of the rectus muscle, it is fixed to the pec-

tineal line for about half an inch, uniting with the tendon of

the transversalis muscle beneath, to form the conjoined tendon,

which is placed behind Gimbernat's ligament and the external

abdominal ring, and with the fibres of the triangular ligament,

strengthens the abdominal wall opposite the aperture in the ex-

ternal oblique tendon. The outer border of the aponeurosis is

nearer the linea semilunaris than that of the external oblique, ex-

cept above, where it is wide ; and at this line, or the margin of

the rectus, it divides into two layers : one of these passes to the

linea alba in front of the rectus, united inseparably to the aponeu-
rosis of the external oblique ; the other is continued behind the

rectus with the aponeurosis of the transversalis muscle, which is

beneath it, to reach the linea alba, so that the muscle is enclosed

in a tendinous sheath, formed in front by the one layer of the

aponeurosis of the internal oblique ' jined to that of the external

oblique, and behind by the other layer of the division, with the

aponeurosis of the transversalis muscle. But the sheath has not

this regular arrangement above, in consequence of the thin-

ness of the aponeurosis, and because the transversalis muscle is

fleshy beneath the rectus ; and, midway between the umbilicus

and pubes, the aponeurosis ceases to divide at the margin of the

rectus, and the aponeui'oses of all the lateral abdominal muscles
pass in front of it, by which it is left without any posterior

portion of sheath, and is in contact behind with the fascia trans-

versalis, which separates it from the peritoneum. A well marked
line, behind the rectus, shows the termination of its sheath : this

will be perceived in the progress of the dissection. To see the

division of the aponeurosis at the edge of the rectus, make an
incision about two inches long into the front of its sheath, near

Reia- the external border, and raise the muscle. The external oblique

covers this muscle, except behind where it projects farthest, is

attached to the fascia lumborum, and comes into contact with the

latissimus dorsi. The upper border is attached to the thorax, and
the fibres are continuous with the internal intercostal muscle :

tion
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the lower border is fixed to the pelvis ; but between Poupart's liga-

ment, and the pectineal line of the pubes it is free and unattached,

and allows the cord to pass from beneath it ; it is connected to

the cremaster muscle, which is continued along the cord ; and
as the spermatic cord lies obliquely in the wall of the abdomen,
it will rest upon the conjoined tendon before it passes through
the abdominal ring, although it is covered, above, by the fleshy

portion of the internal oblique. Some branches of nerves and
arteries perforate this muscle to supply the external oblique or

the integuments, but these have been mentioned, and the parts

that the muscle covers cannot be seen till it is thrown forwards.

The cremaster muscle, named from suspending the testicle, is Cremas-

a fasciculus of muscular fibres, much stronger in some male sub- cie.^^"^'

jects than in others, and is placed in contact with the lower fibres

of the internal oblique muscle, from which it appears to be
derived at the time of the descent of the testis. It is usually

separated from the lower border of the internal oblique by a
cellular interval, or its fibres may ascend beneath those of this

muscle ; and since it is but a portion of the internal oblique,

whose fibres are drawn from a horizontal to a curved direction,

it will have the same attachments internally and externally:

thus it arises externally by a fleshy fasciculus from the inclined Origin."

part of Poupart's ligament below the internal oblique: the fibres

pass through -the external abdominal ring, descend on the outer
side of the cord, on which they extend different distances, some
reaching as far as the tunica vaginalis of the testicle ; they then
cross the cord, giving rise to loops or arches, whose concavities

look upwards, ascend along its inner side, and unite into a fasci-

culus, smaller than the external, which enters the abdominal
ring, and ends in a tendon that is inserted, with the tendon of inser-

the internal oblique, into the crest of the pubes.* Tiie muscular *^°""

fibres are connected together by cellular membrane, so as to give tions"

a covering to the front of the cord and the testis, which has
been named, fascia cremasterica, in reference to a hernial protru-
sion which would be covered by it ; in some cases this is not
only placed on the front and sides of the cord, but extends
around it, the testicle having descended through the fibres of
the internal oblique muscle. The cremaster is usually only a
prolongation of the fibres of the internal oblique, but when
the transversalis arises low down from Poupart's ligament, both

* Sir A. Cooper, in his Observations on the Structure and Diseases of the
Testis, p. 38., describes the insertion of the cremaster as the foilowinsr:

•" First, it forms a tendinous sling, which envelopes the lower part of the tunica
vaginalis. Secondly, it sends tendinous fibres into the inferior part of the
testis and epididymis, and into the tunica vaginalis. And, thirdly, it blends
with some cords, which surround and enclose the lower part of the vas
deferens, and which may be traced to the upper orifice of the inguinal canal
and pass down upon the spermatic vessels.

"

I I
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muscles are united together by their lower borders, and enter

into its production. It is perforated by the inguinal branch of the

ilio -inguinal or ilio-hypogastric nerve, and is covered, above

the abdominal ring, by the external oblique tendon, and below,

by the thin fascia spermatica derived from the margin of its

opening : it rests on the cord, and the prolongation of the fascia

transversalis on it. In the female, this muscle is absent; but

in hernia, in this sex, it may be produced by the descent of the

tumour beneath the oblique muscle. Divide this covering of the

cord along its centre, and follow it down to the testicle, on which
it becomes thinner : the inner fasciculus of the muscle is some-
times scarcely visible, and this may depend upon the length of

the tendon by which its distance from the pubes is altered.

Dissec- Cut through the internal oblique, near its attachment to the
tion. j-jjjg . divide it near the crest of the ilium and Poupart's ligament,

connect the two incisions, behind, by a vertical one between
the ribs and crest of the ilium, and throw the muscle to the

middle line. A small artery, a branch of the circumflex ilii, lies

between it and the transversalis along Poupart's ligament, and the

front of the crest of the ilium, and is the index of the depth of

the oblique. A cellular layer is, moreover, seen here as else-

where between the muscles, and should be left down in taking

up the internal oblique, since the nerves and arteries lie in it.

Some branches supplying the oblique must be cut, but the last

dorsal and ilio-inguinal, perforating it, should be dissected out

of it. Clean the surface of the transversalis and the nerves and
vessels on it.

Parts The internal oblique muscle covers the transversalis, and the

b°y'tht numerous nerves and vessels between the two. In the lower
Internal p^j.j. ^f j}^g abdomen it lies on the fascia transversalis, which is
Oblique, r ,, , i i i i r i i- i i

usually seen below the border or the transversahs muscle, and on

the cord, and prolongation sent on it from the fascia. The rec-

tus is also covered in- the middle line by this muscle, and re-

ceives a sheath "from its aponeurosis.

Trans- The irmisversalis muscle, named from the direction of its ifibres,

Musde. is the third muscular layer which enters into the abdominal wall

:

it is attached on all sides, except below between the pubes and
Poupart's ligament, and at this part it presents a free margin

Origin, vs^hich arches over the cord. It arises from the under surface of

the cartilages of the seven lower ribs by fleshy processes which
digitate with similar muscular portions of the diaphragm, and

the seventh or highest lies beneath a tendinous arch between

the eighth rib and the xiphoid cartilage, and is directly continu-

ous with the fibres of the triangularis sterni muscle ; also from

the lumbar aponeurosis, between the last rib and crest of the

ilium; below this, from the three anterior fourths of the crest,

in front of the attachment of the lumbar aponeurosis to it ; and

from the outer third of Poupart's ligament. The upper fibres
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the shortest, and the middle, the longest, pass transversely for-

wards, but the inferior, from Poupart's ligament, obliquely down

wards, to end in front of the abdomen in an aponeurosis, which is

widest below, and continues, above, with the posterior division

of the aponeurosis of the internal oblique, behind the rectus I'lsei-

muscle to join with its fellow of the opposite side in the linea

alba, thus assisting to form the posterior part of the sheath of

the rectus; but midway between the umbilicus and pubes, this

aponeurosis, as well as the whole of that of the internal oblique,

passes in front of the muscle to reach the middle line. Its lower

attachment is nearly the same as that of the internal oblique to

which it is united, viz. to the crest of the pubes in front of the

rectus, and external to the spine of this bone to about one inch

of the ilio-pectineal line, behind the insertion of Gimbernat's

ligament into it ; and it unites with the tendon of the internal

oblique in the conjoined tendon, which is concerned in the ana-

tomy of direct hernia, for this kind of hernia protrudes through

that part of the abdominal wall across which it is stretched as a

support : the portion from the transversalis forms the greater

part of the conjoined tendon, is beneath that from the internal

oblique, and some of its tendinous fibres are scattered on the

fascia transversalis, which passes down behind Poupart's ligament.

This muscle is covered by the internal and external oblique, and Reia-

by the branches of the intercostal nerves and arteries to be ex-
''°"^'

amined after the dissection of the rectus ; it lies on the fascia

transversalis which separates it from the peritonaeum. The
lower border usually lies above the cord and the aperture by
which it passes from the abdomen, round which it forms an arch,

— fleshy in the outer half but tendinous in the inner; but some-
times the muscle arises as low down as the internal oblique, and
covers the cord, or this may pass between its fibres. The apo-

neurotic portion, united with that of the internal oblique in the

conjoined tendon, is also covered by the cord before this leaves

the external abdominal ring. The fascia transversalis appears
beneath the lower border of the muscle.

The rectus muscle is exposed by making a vertical incision Rectus

along its middle, through the aponeurosis covering it, and by " "^"^ ^'

throwing this to each side : some of the cutaneous nerves per-

forating it should be left. The pyramidalis, when present, is also

dissected at the same time. The muscle, wider superiorly than origin.

inferiorly, reaches from the chest to the pelvis, and is attached,

above, to the cartilages of the three last true ribs, and to the
ligament between the seventh and the xiphoid cartilage. The
fibres descend to give rise to a muscle which, narrowing beloWj
is i7iserted by two tendinous processes into the crest of the incer-

pubes between its spine and symphysis. The fibres are inter- '^'°"-

rupted, at intervals, by irregular or undulating tendinous inter-

sections which cross the muscle, seldom extending its whole
1x2
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breadth or depth, and are united in front and on the outer part
to the sheath. The number of these varies: if there are three, one
is opposite the unabihcus, one at the xiphoid cartilage, and one
between these points ; if four, one is below the umbilicus ; or
if five, two are below; a greater number being always above the
umbilicus. The rectus is contained in a sheath formed by the
splitting of the aponeurosis of the internal oblique into two
layers, one passing before it with the tendon of the external

oblique, and one behind with the aponeurosis of the transversalis,

to unite in the linea alba; but midway between the umbilicus

Reia- and pubes the sheath is deficient, the muscle being covered,
tio:is.

Qj^]^, jj-j fpQj-)!;^ \)y ti^e aponeuroses. The pyramidalis, when pre-

sent, is superficial to this muscle, and above, the pectoralis major
covers it. The inner border is separated from that of the oppo-
site side by the linea alba and umbilicus ; the outer corresponds

to the linea semilunaris, and conceals the numerous branches of
the intercostal nerves and arteries which enter this border. It

lies on the fascia transversalis, the posterior part of its sheath,

and the cartilages of the ribs to which it is attached. The epi-

gastric and internal mammary arteries run in the sheath, the

former entering it above, and the latter at the spot where it

presents its lunated edge ; and they anastomose in the substance

of the muscle. If the rectus be turned aside in its lower half,

the arched border in the back of the sheath, marking the point

iat which the tendons pass in front of the muscle, will be visible;

but some scattered fibres generally extend lower than this mar-
gin : in doing this the nerves should not be destroyed.

Pyra- The pyramidalis inuscle is placed in the abdominal wall close

Mufcil above the pubes ; but it is often absent. Ihe muscle is wide
Origin, below, and arises from the pubes and anterior ligament of the

symphysis in front of the rectus. The fibres ascend, the internal

inser- vertically, the external obliquely, to be inserted into the linea

^""' alba, about midway between the umbilicus and pubes. It is con-

tionsl tained in an aponeurotic sheath, formed in front by the tendons of

the external and internal obliqne, and behind by that of the trans-

versalis interposed between it and the rectus, in front of which

the pyramidalis is placed. Sometimes more than one pyramid-

alis is found.

Nerves. The nei^ves in the abdominal wall, between the internal ob-

^''f^°- lique and transversalis, are, for the most part, the continuation

portion of the intercostal of the lower spaces ; and some of them should

inter^- be followed back, between the intercostal muscles, to where the
costal, middle intercostal cutaneous branch leaves the trunk. The

number that enter the wall are six, five coming from the five

lower spaces, the last being from the last dorsal nerve, and below

the last rib ; a greater part of the lower than of the upper nerves

is visible, because of the difference in length of the ribs. The
intercostal nerves of the lower spaces, after giving off the middle

cutaneous branch, run forwards to the front of the intercostal
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spaces, enter the abdominal wall between the internal oblique

and transversalis muscles, the upper nerves crossing the cartilages

of the ribs, where they change their direction and ascend. They
now extend forwards to the outer margin of the sheath of the

rectus, perforate this, enter the substance of the rectus, in

which each divides into branches for the muscle, and a cuta-

neous, which perforates it near the middle line, and is accom-

panied by a small artery. Sometimes a cutaneous branch is given.

off at the edge of the rectus, and appears on the front of

the sheath to be distributed to the integuments ; but the per-

forating branches are irregular in number and position. The Last

last dorsal nerve differs from the others, which are named mter-

costal from their situation between the ribs, in position and re-

lations ; it perforates the lumbar aponeurosis, turns forwards

between the internal oblique and transversalis muscles, and di-

vides into a cutaneous and an abdominal branch : the cutaneous,,

the larger, perforates the two superficial muscles of the abdo-

men as before seen, descends over the crest of the ilium, and
is distributed to the integuments over the gluteal region ; the

abdominal branch runs forward to the sheath of the rectus, like

the abdominal portion of the other intercostal nerves, and sends

down a branch to join the small ilio-inguinal nerve below it.

These nerves supply the muscles of the abdominal wall.

. The ilio-inguinal, or ilio-hi/pogastric nerve of the lumbar plexus, ujo.

perforates the transversalis muscle about the centre of the iliac i"su|nai

crest, and gives off its cutaneous branch, which perforates the

internal and external oblique, and is distributed to the integu-

ments over the gluteal region ; it then turns forwards between the

internal oblique and transversalis muscles along the crest of the
ilium, and divides into an abdominal and an inguinal branch : the

abdominal runs forwards below the branch of the last dorsal, to Abdo-

which, near the rectus, it is united by a filament, and perforates
"a"^!?],

the tendons of the internal and external oblique, to be distributed

to the integuments of the inguinal region; the inguinal or scrotal ingui-

branch communicates at the anterior superior spine of the ilium "^''

with a slender nerve from the plexus— the small musculo-cuta-
neous, runs inwards, parallel to Poupart's ligament, covered by
the internal oblique and cremaster, perforates the cremaster,

then passes through the external abdominal ring, and is dis-

tributed, as before seen, to the integuments of the scrotum, or

labium of the female.

The small i}ii(sculo- or ingtiino-ciilaneous, another branch ofgrnaii

the lumbar plexus seen in the abdominal wall, perforates the M"scu-

transversalis muscle near the front of the crest of the ilium, and neous.

either ends by joining the inguinal branch of the ilio-inguinal

nerve, or sends a filament of communication to it, and then runs
below it along Poupart's ligament, leaves the abdominal ring

with it, perforates the cremaster, and is distributed to the in-

I I 3
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teguments of the scrotum or labium : both this and the former
nerve supply the lower part of the muscles of the abdomen.

Vessels. The arteries accompanying these portions of the nerves are

mina° Continued forwards from the intercostal : they supply the muscles

orTh" between which they lie, and anastomose, near the middle line,

Inter- with branches of the internal mammary and epigastric. The in-

Braifch
tercostal veins run with the arteries. Near the crest of the

oftiie ilium is a small branch from the circumflex ilii artery beneath:

flexm it comes forward round the lower or free margin of the trans-

versalis muscle, runs upwards parallel to Poupart's ligament be-

tween the transversalis and internal oblique, and supplies these

muscles with branches. The anatomy of the trunk will be
afterward seen.

Dissec- To see the fascia transversalis, cut through the attachment of
''°"' the transversalis muscle to Poupart's ligament; make a second

incision through the muscle, from the crest of the ilium towards
the margin of the rectus, and raise with care this lower portion

of it from the fascia.

Fascia Thefascitt transversalis, named and described by Sir A. Cooper,

versaiis. IS a thin aponeurotic or fibrous layer, but in some subjects so

thin as to appear only like condensed cellular membrane, which
is placed between the transversalis muscle and the peritonaeum.

Some describe it as consisting of two layers, a superficial, fibrous,

now seen, and a deep or cellular, which will be perceived in dis-

secting, on the other side, for the membranes that form the

femoral sheath. Its thickness varies much in different parts of the

abdomen, since it is strong inferiorly, where it is least supported

by muscles, and is moreover joined by some fibres from the tendon
of the transversalis: but above this it is weak and unimportant,

being continued upwards, on the inner surface of the transver-

salis muscle, to the diaphragm, becoming mere cellular mem-
brane which it is difficult to dissect and follow; and internally,

to the rectus, behind which it unites with that of the opposite

side. In the region of the groin it is necessary to study the

disposition of the fascia, because of the part that it takes in the

coverings of the different hernite. In the extent of the inner

half of Poupart's ligament it is thin, and sends a layer down be-

hind it to form part of a sheath for the femoral vessels : this is

readily separated from the ligament, and is joined by some
, fibres from the tendon of the transversalis ; but it is united to

Uhe outer half and to the crest of the ilium by a strong, firm pro-

cess of a semilunar form, the concavity directed upwards, which

is prolonged inwards to the pubes below the ligament, with some
fibres of which it is united : the circumflex ilii artery lies be-

neath this portion of the fascia, having perforated the outer pari

of the sheath sent around the femoral vessels. Passing also

through the outer part of the sheath, is the femoral branch of the

genito-crural nerve, if it is not removed in the dissection of the
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lower extremity. About midway between the anterior supe-

rior spinous process of the ilium and the spine of thepubes, and
half an inch above Poupart's ligament, is the spot in which the

spermatic cord in the male, or the round ligament in the female,

traverses the fascia,— or the internal abdominal ring. This is no internal

aperture with distinct margins, because a thin tubular or funnel- ^^°{
shaped prolongation is continued around the cord, like one of Ring.

the divisions of a glove on the finger ; but if the cord be pulled

forwards, and this cut through, the aperture is seen to be oval

in shape, the angles of it being upwards and downwards, and the

outer and lower margins, stronger than the inner and upper, are

bounded by the semilunar portion of the fascia. If the finger

be placed on the fascia, a little to the inner side of the aperture,

the epigastric artery will be felt in an injected subject, and a
small portion may be cut out of the membrane to show its po-
sition on the inner side of the opening, of which it forms, as it

were, the inner boundary,—the outer and upper parts of it being
limited by the lower border of the transversalis muscle which
winds around it. The protrusion of intestine, cahed, from its

position to the outer side of the epigastric artery, external her-

nia, or, from its course in the wall of the abdomen with the

cord, oblique, passes through the fascia transversalis by the in-

ternal abdominal ring. Divide the prolongation of the fascia by
a vertical incision, and trace it on the cord as far as it is pos-

sible : it descends to the testicle, and terminates on the tunica

vaginalis.

Through the opening made in the fascia transversalis, the Perito-

peritongeal membrane is seen to project slightly forwards, and to
"*"''"

be connected to a fibro-cellular process which extends along the

front of the cord. In the foetus, the peritonaeum was continued
into the scrotum at the time of the descent of the testicle, so that

the cavity of the tunica vaginalis of the testis — a prolongation

only of this membrane— was one with that of the abdomen; but
subsequently to the change of position of this organ, the tube of
the peritonaeum is obliterated between the internal abdominal
ring and the testicle, and becomes a cellular cord. There is

great variety in the form and condition of the remams of this

process ; for, som.etimes, it is a fine cellular band, extending to

the tunica vaginalis ; at others, it reaches but a short distance

on the cord, which is most frequent ; or the process is wanting,

and the peritonaeum only projects at this part. The tube may
be obliterated only at intervals, forming a sacculated cord, or

one large pouch may be found in the part occupying the in-

guinal canal. In the adult male it may remain open in its

whole extent ; and in such a case, the intestine can readily pass
from the cavity of the abdomen to the scrotum, giving rise to

that kind of hernial protrusion called congenital hernia. In the
female there is, sometimes, a cellular band on the round liga-

1x4
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ment, or a small tube pervious for some short distance— the
canal of Nuck.

Sperma- The Spermatic cord extends from the internal abdominal ring
tic Cord,

^g the testis, and consists of an artery for the supply of the

testicle^ veins to return the bloody an efferent duct to bring

back the secretion of the organ, Avith nerves and lymphatics

:

these are united together by certain coverings derived from the

different layers of the abdominal wall. The course of the cord

is not straight or vertical in its whole extent ; since, as the

internal ring, or opening by which it enters the wall of the

abdomen, is not opposite the external, by which it leaves the
wall, it must pass obliquely downwards and inwards to reach its

aperture of exit ; but below this it is nearly vertical in direc-

tion. It thus lies in an oblique canal, the inguinal, between the

abdominal muscles ; and it is placed at first between the fascia

transversalis and internal oblique, and in front of the epigastric

artery; then, having escaped from the lower border of this

muscle, it is situated between the conjoined tendon behind, and
the aponeurosis of the external oblique in front ; and as it is

passing through the external abdominal ring, it lies in a groove
of the outer pillar of this opening. The coverings that it re-

ceives have been dissected with the parts from which they are

derived; thus the constituents of the cord come into contact at

the internal abdominal ring, through which they pass, and are

invested by a layer of the subserous cellular membrane which
closely surrounds them, extends to the testicle, and varies much
in different subjects, and with this may be seen the remains of

the prolongation of the peritoneum ; next, it receives the tube,

or sheath of the fascia transversalis, named sometimes infundi-

buliform ; then the covering of the cremaster muscle, or cremas-

teric fascia, from the lower border of the internal oblique

muscle; after, the prolongation of the intercolumnar or sper-

matic fascia, from the margins of the external abdominal ring;

and lastly, it is surrounded by the tubular prolongations of the

superficial fascia into the scrotum, and by the skin. In the

female, the inguinal canal is occupied by the round ligament,

or suspensory cord of the uterus, which enters by the internal

abdominal ring, and ends in the cellular membrane of the groin.

• Its coverings are the same as in the cord of the male, except

the cremasteric, of which it is deprived.

Dissec- The cellular membrane m'£^ now be removed from the vessels
t;on.

gj^(j nerves of the cord, between the testicle and internal abdo-

minal ring : to the cremasteric covering of the cord are dis-

tributed branches of the genito-crural nerve, and of the epigas-

tric artery.

Consti- The spermatic artery, a branch of the aorta, descends, almost
tuents. vertically, to the internal abdominal ring, through which it

atic ' passes to join with the other vessels in the cord; it then
Artery.
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descends to near the testis, and divides into branches ; some of

these supply the vas deferens^, and extend along it to the epidi-

dymis, and others enter the substance of the testicle. In the

female, this artery is distributed to the ovary in the abdomen,
and does not run with the round ligament. The spermatic veins svierm-

commence in the testicle, leave it at the posterior part, receive vetns.

branches from the epididymis, ascend in the cord in front of

the vas deferens, and divide, and anastomose above the testicle

to form the spertnatic plexus ; the branches then pass through piexus.

the abdominal ring and unite into one, that of the right side

opening into the ascending cava, and that of the left into the

left renal vein. The spermatic plexus of nerves from the sym- sperm-

pathetic in the abdomen accompanies the artery to the testicle, Nerves.

and perforates the posterior part of this organ. The lymphatics Lymph-

come from the testis and epididymis, accompany the spermatic ^^^^^'

vessels through the abdominal ring, and join the lumbar lymph-
atic glands. The vas deferens ^rom the testis approaches the vas de-

other constituents of the cord above the upper extremity of this Kerens,

organ, continues with them through the inguinal canal, lying

posterior to them in the cord, and is easily distinguished by its

wiry or whip-cord like feel. As it lies in the canal it is placed

in front of the epigastric artery, separated only by the fascia

transversalis, it then passes through the internal abdominal ring,

internal to the spermatic vessels, turning round the outer side

of the epigastric, and it finally bends down into the pelvis be-
hind the epigastric, and along the side of the bladder to the

prostate gland ; but its anatomy in the abdomen will be
deferred. Supplying the cremaster muscle is the genital branch cenito-

of the genito-crural nerve, which leaves the abdomen through ^"^^'^^^

the internal abdominal ring, and descends to the cremaster

muscle. The epigastric artery gives a cremasteric branch to the cremas-

cord which lies over it, to be distributed to the cremaster ^J[gy

muscle, and the coverings of the cord.*

Cut across the cord near the abdominal ring, and turn it up Dissec-

on the abdomen ; the deep arch will be better seen from the ''°"-

inner side.

About the centre of Poupart's ligament, or from the tormina- Deep

"

tion of its oblique part, some fibres pass downwards and inwards aixiT.

to the pubes, below the level of the other fibres going to the

spine and pectineal line ; these are united also to the concave
thickened portion of the fascia transversalis, which bounds,

below, the internal abdominal ring, and is prolonged inwards

beneath Poupart's ligament; thus formed, the deep arch lies in

front of the femoral sheath, and, becoming wider at the pubes,

is inserted into the pectineal line, on the inner or abdominal

* The body of the testicle may be examined now, or its anatomy may be
passed by, till the rest of the abdominal wall is completed.
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surface of Gimbernat's ligament. The cremaster muscle is

attached, externally, to this portion of the crural arch.

Epigas- The epigastric artery, seen by removing sufficient of the fascia

ter°''^''
transversalis, arises from the external iliac, a little above
Poupart's ligament. It first passes inwards and dov^^nvrards

over the external iliac vein, and is placed internal to the point

of exit of the cord ; it now changes its direction, ascends

obliquely upwards and inwards between the fascia transversalis

and the peritonaeum, about three lines to the inner side of the

internal abdominal ring, to reach the outer border of the rectus,

below where its sheath is deficient; it then perforates the fascia

ti'ansversalis, enters the sheath of the rectus, ascends on the

posterior surface of the muscle, to about its middle, enters

into its substance, and anastomoses above with the abdomi-
nal branch of the internal mammary. Previously to reaching

the margin of the rectus, the vessel is covered by the fascia

transversalis, and above this by the internal oblique and tlie

transversalis muscle, as well as, superficially to these, by the

external oblique; and it lies on the peritonaeum; it passes be-

hind the round ligament in the female, or the spcmatic cord in

the male, the vas deferens winding round its outer side, to be
placed posterior to it as it descends to the pelvis. The artery

forms also the outer boundary of a space, comprised between it

and the rectus, in which a hernial protrusion, called internal

from its position to the artery, may take place ; and to the outer

side of the vessel is the internal abdominal ring, through which
comes the other, or external inguinal hernia.

Brancii-' The first branch that the epigastric artery gives off is a small
es- transverse artery, which runs inwards behind Poupart's ligament

verse!" to anastomosc with the one of the opposite side behind the

pubes, but this will be seen when dissecting, from within, the

Commu- crural ring on the opposite side. A communicating branch is

""^^''"^' generally sent down into the pelvis to inosculate with the ob-

Cremas- turator artery : the next branch is the cremasteric artery to the
teric. coverings of the cord and cremaster muscle. In the abdominal

Muscu- wall the epigastric gives some muscular branches, and in the
^*'"' sheath of the rectus it divides into numerous arteries which

ascend in the substance of this muscle to anastomose with the

abdominal branch of the internal mammary ; this anastomosis is

not usually injected, because the fluid enters the vessels from

two sources, and carries the coagulated blood to the midpoint of

their communication, but the vessels may be followed in the

Cuta fibres. Some cutaneous branches perforate the rectus, and ae-
neous, company the cutaneous nerves to the integuments on the side of

the linea alba.

Veins. This artery is accompanied by one or two veins which open
into the external iliac vein.

Abdo- The abdominal branch of the internal mammary artery, with
minal •'
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which the epigastric anastomoses, enters the sheath of the rectus branch;

by passing beneath the cartilage of the seventh rib ; it then de- internal

scends external to the xiphoid cartilage, and in the sheath, to Mam.

below the upper linea transversa of the rectus, enters the sub-

stance of the muscle, and joins with the epigastric, which ascends

to meet it.

The circumjlex ilii artery, the other branch of the external ciicum.

iliac, is partly exposed now, but it will be better seen when the Artery! :

fascia that covers it is removed, and this may be done either

now, or in a future stage, after the abdomen is opened. It

arises from the external iliac, opposite the epigastric, and whilst

this vessel is contained in the tube of fascia which is prolonged
around it and the femoral artery ; it passes outwards, perforates

the sheath of the vessels, runs parallel to Poupart's ligament,

but below it, and the portion of fascia transversalis fixed to it,

and it is shut out from the cavity of the abdomen by the fascia

;

the artery then perforates the fascia a little external to the an-

terior superior spinous process, and, placed beneath the trans-

versalis muscle, runs outwards to the middle of the crest, passes

through the substance of the transversalis, and is continued
backwards between it and the internal oblique, along the crest

of the ilium, to anastomose, at its posterior part, with the ilio-

lumbar artery, a branch of the internal iliac. This artery gives,

near the front of the crest, a small ascending branch, which Branch-

passes upwards between the internal oblique and transversalis ^'

muscles, external to the epigastric artery, and supplies the mg.

muscles between which it is placed. The other branches of the

artery are muscular, to the wall of the abdomen or the muscle muscu.

in the iliac fossa, and anastomotic with the ilio-lumbar, gluteal,
'^^^•

and lumbar arteries.

Two veins run with it ; these cross the external iliac artery veins.

near its termination, to join the external iliac vein which lies to

its inner side.

On the opposite side of the subject, continue now with the nissec-

dissection of the suri^ical anatomy of that part of the abdomen V°"
^o"^,

^
, "^ *

. Inguinal
which has been reserved for this purpose. The skin and super- Hernia.

ficial fascia are already removed, and the two layers of the latter,

and the vessels lying between them, have been seen ; the ten-

don of the external oblique, whose fibres are directed downwards
and inwards, now comes into view, and between the divergence

of some of these to separate points of bone, is the aperture of

the external abdominal ring, above and to the outer side of the

pubes. Through it passes the cord or round ligament, which
lies in the groove of the outer pillar, and prolonged from its

margins is the intercolumnar or spermatic fascia : the inguinal

hernia passes from the abdominal wall through this outlet, and
will be covered by the fascia from its margins. Throw down
the tendon of the external oblique muscle, as on the other side,
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or, if the muscles be undissected, by one incision from the crest

of the ilium transversely to the linea alba, and another from this

point to the pubes ; when separating the tendon from the front

of the rectus, introduce the handle of the scalpel between them,
and pass this also into the abdominal ring from the inner side, to

separate the fascia of the opening from the cord. The internal

oblique muscle, now exposed, is fleshy to its lower margin, and
the cord escapes from beneath this border, instead of through
the fibres, though, occasionally, the cord may perforate them

;

and the fibres run downwards and inwards to a tendon which is

inserted, in front of the rectus, into the crest of the pubes as far

as its spine, and into the pectineal line external to this, for about
half an inch : this part unites with the tendon of the transver-

salis beneath in the conjoined tendon. The lower fibres are pro-

longed on the cord, giving it a covering, the cremasteric fascia,

which should be divided and raised from it to show its existence

as a distinct membrane : this is absent in the female. The part

of the cord now exposed is surrounded by the cremaster muscle,
is inclined obliquely downwards and inwards in a part of the in-

guinal canal, and has in front of it the tendon of the external

oblique, and behind it the conjoined tendon of the internal oblique

and transversalis ; it is supported below, before passing by the

aperture in the tendon of the externa! oblique, in the groove
that the fibres form by their insertion into the pectineal line be-

hind those into the spine of the pubes. Detach the internal

oblique from Poupart's ligament and the muscle beneath, and in

a subject otherwise undissected, make an incision forwards from
the crest of the ilium to the linea alba : the transversalis muscle,

now brought into view, is closely united, sometimes inseparably

so, to the oblique, but a cellular interval, and a small artery from
the circumflex ilii, mark the line of separation between the two.

It is observed to arise, usually, from only about the upper third

of Poupart's ligament*, and to leave a space below its inferior

border in which is seen the fascia transversalis. Its fibres arch

downwards and inwards over the cord, to end in a tendon which
is inserted into the linea alba and crest of the pubes, and unites

with that of the internal oblique to be attached to the pectineal

* The attachment of this muscle to Poupart's ligament is subject to great

variation ; sometimes it is fixed as low as the internal oblique, covers the

cord, and is connected to the cremaster ; at others, lower still, and sends some
fibres below as well as above the cord, so as to encircle it with muscular
fibres. For a notice of the different variations in the origin and insertion of

the lower parts of the internal oblique and the transversalis muscle, sea

Anatomy and Surgiccd Treatment of Inguinal and Congenital Hernia, fol.

X.ond. 1804; and Observations on the Structure and Diseases of the Testis,

p. 36. 4to. Lond. 1 830. By Sir A. Cooper. Recherches Anatomiques sur

les Hernies de rAbdomen, pp. 13. 23. 4to. Paris, 1817. By Cloquet : and
On some Poi?its connected with the Anatomy and Surgery of Inguinal and Femoral
Hernice, p. 13. 4to. Lond. 1833. By Guthrie.
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line for about one inch, giving rise to the conjoined tendon of

which it forms the greater share. Crossing the interval between
the transversalis muscle above, and Poupart's ligament belovr,

and covered by the fascia transversalis, is the epigastric artery,

which runs upwards and inwards to the margin of the rectus, so

as to limit, externally, a triangular space, the inner side of which
is the margin of the rectus^ and the base Poupart's ligament ; a

piece of fascia may be removed from the vessel as it lies on the

inner side of the cord or round ligament. In the space internal

to the epigastric^, an internal hernia may occur, and external to

it is the aperture in the fascia transversalis for the escape of the

cord, and through it an external hernia may protrude. The inter-

nal abdominal ring, or aperture in the fascia transversalis, by
which the cord enters the wall of the abdomen, is placed midway
between the anterior superior spinous process of the ilium and
the spine of the pubes, and about half an inch from Poupart's

ligament ; it is bounded, externally and below, by the strong

process of the fascia transversalis, which is fixed to the outer

half of Poupart's ligament, internally is the epigastric artery, and
superiorly and internally, the lower border of the transversalis

muscle, partly tendinous, and partly muscular : a prolongation is

sent on the cord from the margin of the opening. Before the

cord has passed the lower border of the internal oblique muscle,

or in the part now seen, it is covered by the internal oblique,

which is in front of it, and superficial to this is the external

oblique; and it lies on the fascia transversalis.

In consequence of the internal abdominal ring not being op- J,"eu'nai

posite to the external, the cord lies in an oblique passage — the

inguinal canal— in the wall of the abdomen, and passes from
the one aperture to the other, below the borders of the internal

oblique and transversalis, which are unattached in the interval

between the pubes and Poupart's ligament; it communicates,
above, with the cavity of the abdomen, by the internal ring, the
point of entrance of the cord or hernia, and ends below in the
external abdominal ring, the spot for the exit of its contents. A
correct knowledge of its anatomy is necessary to direct, success-

fully, the manual efforts made to replace a portion of protruded
intestine, or to divide the constriction which prevents its return
into the cavity of the abdomen. Its direction is obliquely down-
wards and inwards, nearly parallel to Poupart's ligament, but a
little above it ; and its length, from the inner border of the in-

ternal abdominal ring to the outer border of the external, is about
one inch and a half. The boundaries of the canal, which is only
an interval for the cord between the different muscles or layers

of the abdominal wall, will be the same as were before mentioned
in speaking of the relations of the cord : thus, in the upper third,

the muscular portion of the internal oblique, and the tendinous
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part of the external oblique, are in front or nearer the surface,

and the fascia transversalis covering the epigastric artery bounds
it behind, or is next the abdomen ; above, it is closed by the juxta-

position of the internal oblique and transversalis muscles, and the

fascia transversalis, and below, by the union of the fascia trans-

versalis and internal oblique with Poupart's ligament. Below
the border of the oblique muscle, or in about the two lower
thirds, there is only the tendon of the external oblique in front,

and behind is the conjoined tendon of the internal oblique and
transversalis, with a portion of the triangular fascia or ligament
behind the abdominal ring, near the pubes; and beneath the con-

joined tendon is the fascia transversalis, but the cord does not

touch the fascia in this part : the limit to the extent upwards of

this portion of the canal, is, as in the upper third, only the con-
tact of the oblique muscles, and it can therefore be dilated in

this direction to almost any extent, but below it does not admit
of enlargement, and is bounded by the groove in the tendon of

the external oblique, in which the cord lies, and which is formed
by the fibres turning backwards and upwards to the pectineal

line.

Hernia. The natural deficiency in the wall of the abdomen above the

pubes, and therefore in the muscular support to the viscera con-

tained within it, and the passage of the cord or round ligament

through an aperture in the wall, predispose to a hernia or pro-

trusion of the contents of the cavity, in the same manner as the

exit of the vessels from the abdomen, below Poupart's ligament,

admits the escape of the intestine with them. The intestinal

protrusion in the inguinal region may enter into the abdominal

parietes through an)' spot that is unsupported, besides passing

through the internal abdominal ring with the cord, and it will

occupy more or less of the inguinal canal, according as it may enter

it at a higher or lower point ; though all kinds of inguinal herniae

escape on the surface by the aperture of the external abdominal

ring. The hernias of the inguinal region are of two kinds, and dis-

tinguished by names which refer,either to their position to the epi-

gastric vessel, or to their direction ; thus the hernia that escapes

at the internal ring and accompanies the cord, is called either ex-

ternal, from its position to the epigastric artery, or oblique, from its

' direction ; and the other through another part of the abdominal

wall, internal, because it is on the inner side of the epigastric, or

direct, because of its protrusion, almost in a direct line, behind

the external abdominal ring.*

* Other different names have been given to inguinal hernise, and these

depend, either upon its having passed certain points in the wall of the abdo-

men -— the hernia being called imperfect whilst lodged in the canal, or per-

fect if it has escaped from it ; if it has only passed the external abdominal ring

it receives the name of bubonocele, but if it has extended into the scrotum^
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The external or oblique inguinal hernia escapes from the Exter-

abdomen with the cord through the internal ring, turns down-
oJ,'iique

wards and inwards in the inguinal canal, rendering its anterior i"sui-

boundary prominent, and leaves it by the external abdominal

ring to descend into the scrotum. The coverings that a piece

of intestine receives in traversing the canal are the same as

those of the cord, since it passes by the same parts ; thus,

a portion of intestine, in being thrust outwards, carries before it

the general lining peritonaeum of the abdomen, which is the sac

of the hernia, and enters into the tube of fascia transversalis

surrounding the spermatic vessels ; the size of the protruding

intestine still increasing, it is directed by the internal oblique,

which prevents it from coming forwards, to its lower border,

where there is least resistance, because of the cord or round
ligament having the same direction ; escaped from beneath the

border of the internal oblique, it will enter into the suspensory

fibres of the cremaster, which gives it the cremasteric fascia

;

and then the hernia, still enlarging, and bound down by the

tendon of the external oblique, continues downwards and in-

wards in the direction of the external abdominal ring through
which it passes, lying usually in front of the cord, and it re-

ceives, at this point, the next covering of the intercolumnar or

spermatic fascia, and in the scrotum it has in addition the

superficial fascia and the skin. The coverings that will be
found on this kind of hernia, after it has passed the external

abdominal ring, are those of the skin, superficial fascia, sper-

matic and cremasteric fasciae, the fascia transversalis, and lastly,

peritonaeum or sac of the hernia. In the female, the cremasteric

fascia is usually absent. In a hernia that has not escaped by
the external ring, the different layers that invest it will depend
upon its position in the canal. The different laminae which, in

the natural state, are thin and indistinct, become thickened and
very apparent on a hernia, and are readily separated from it.

In the case of strangulation of the intestine, the stricture is

found, in the order of frequency, first, in the internal opening or

neck of the sac; secondly, in the inguinal canal, at the lower
border of the internal oblique ; or thirdly, in the external

aperture : this last is very rare. In dividing the stricture in

the neck of the sac, the incision is to be made directly upwards,

the appellation of scrotal rupture or oscheocele ;— or upon the condition of the

prolongation of the peritonseum which accompanies the cord, for when this is

unobliterated, so that the intestine protrudes in it and reaches its lower part,

the term congenital hernia is employed; but if this prolongation is obliterated

only in the extent of the inguinal canal, so that the hernia, descending with
its own peritonaeal covering, projects into the lower unclosed sac, like a
viscus into a serous membrane, without being in the cavity of the sac, the

hernia is named infantile.
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to avoid injuring the epigastric artery which is placed to the

inner side.

Anato- Between the epigastric artery on the outer side, the rectus

internal Kiuscle on the inner, and the internal half of Poupart's ligament
iiiguinai below, is a circumscribed space, through the lower part of

which a hernial protrusion may also take place. It has been
before seen, when speaking of the anatomy of external or ob-
lique hernia, that this part forms the posterior boundary of the

inguinal canal, and that the outer third of its extent is only

fascia transversalis, whilst over the two inner thirds the con-
joined tendon of the transversalis and internal oblique reaches

to be inserted into the pectineal line. The obliterated hypo-
gastric artery lies beneath the fascia transversalis, and extends
upwards to the vunbilicus, crossing the space in the line of
union of the outer third, which is formed by the fascia transver-

salis, with the two inner thirds, covered by the conjoined

tendon, so as to divide the interval into two portions, through
either of which an internal hernia may pass into the inguinal

canal.* On the inner side of the abdominal wall a pouch or

depression of the peritonaeum, on each side of the obliterated

hypogastric, corresponds to the two subdivisions of the space
included between the epigastric artery and margin of the rectus.

Any hernia in this spot, internal to the epigastric, must carry

before it or rupture the different parietal structures, since there

is no aperture or tube in which it can descend, as in the ex-
ternal or oblique hernia.

inteTiiai Xlie internal or direct inguinal hernia, nearer the middle line

ingui- than the preceding kind, passes through the abdominal wall in
"^'" the part limited by the epigastric artery, rectus, and Poupart's

ligament, and its course is usually direct through the abdominal

parietes behind the external abdominal ring; but its direction

and extent in the inguinal canal, and the coverings, will vary as

it protrudes on the iliac or pubic side of the remains of the

hypogastric artery ; and it is therefore divided into superior,

between the obliterated hypogastric and epigastric, and inferior,

between this cord and the edge of the rectus. The more com-
inferior. j^q^j kind of the direct hernia, or the inferior, occurs internal to

the obliterated hypogastric, or through that portion covered by
the conjoined tendon. In this case the intestine carries before

it the peritcnEeum, which forms its sac, also the fascia transver-

salis which is placed external to it, but in contact with it ; after

this it either pushes before it the conjoined tendon, elongating

it, or, as takes place in sudden ruptures, the fibres separate and

* The position of this vessel is very variable. Cloquet says, that it is most
frequently placed behind the epigastric. See Recherches Anatomigues sur les

Hernies de VAbdomen, note to page 89. In such a case there will be but one
hernia on its inner side.
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allow it to pass between them ; situated, now, opposite the ex-

ternal abdominal ring, it passes through this, lying to the pubic

side of the cord, i-eceives the fascia spermatica, then enters

the sci"otum, and is covered by the superficial fascia and the

skin : so that when this hernia is complete, it is covered, pro-

ceeding frum without inwards, by the skin, superficial fascia,

spermatic fascia, sometimes the conjoined tendon, fascia trans-

versalis, and lastly the peritonaeum or sac. This species of in-

ternal hernia is altogether removed from the epigastric artery,

and strangulation of it may be either in the neck of the sac, at

the aperture of the conjoined tendon when it is ruptured, or at

the external abdominal ring : in dividing it, the incision should

be dn-ected upwards. The other internal hernia, or the superior, supe.

whose existence depends upon the position of the hypogastric "°'-

cord, is less frequent, has fewer claims to the term direct, since

it passes through the portion of the space on the outer side of

the remains of the hypogastric artery and close to the epigastric,

descends through nearly the whole of the inguinal canal, and is

covered also by the cremaster.* This hernia, enveloped by its

peritonaeal investment, pushes before it the fascia transversalis, in

the interval between the epigastric artery on the outer side,

and the obliterated hypogastric on the inner, enters now beneath
the cremaster, descends in the inguinal canal, passes through
the external abdominal ring, and is covered by the spermatic

and superficial fasciee, and by the integuments, as the other kind ;

it has the same number of coverings as tlie external, is nearly as

oblique in direction, and is difficult to be distinguished from it.

In dividing the stricture in the neck of the sac, it must be re-

membered that the epigastric arter);- is on the outer side, but
very near to it, and the incision is therefore to be made upwards.
The direction to divide the stricture upwards should be adhered
to in all instances, since, in consequence of the internal abdo-
minal ring being so moveable as to be carried inwards by a large

external hernia until it is impossible to distinguish whether the

protrusion at the first was an external or an internal one, a de-

viation from the upright direction, in a tumour, whose nature is

doubtful, might be attended by the division of the artery.

Open the abdomen by a transverse incision through the um- Dissec-

bilicus, hold up the lower flap, and certain elevations ascending
*'°""

towards the umbilicus will appear on the inner side ; these are
better seen if the muscles have not been dissected.

In the middle line is the prominence of the remains of the I'lojec-

urachus, which reaches from the summit of the bladder to the[he"^°"
umbilicus ; on each side of it, and extending from the side of '"'"'''

" surface
of the

* " The sac of the internal inguinal hernia sometimes passes between the
^-^ '''^'•

sheath of the spermatic vessels, and the cremaster muscle which is then found
in front of it." Cloquet, Recherches Anatorniques, Sfc, proposition xxxviii. See
also xxxiv. and Hi,

K K
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the pelvis to the same spot, is the obliterated hypogastric artery,

which projects more than the former from the wall of the abdo-

men, is covered by the peritonaeum which forms a hollow or

depression on each side of it, and its most prominent part is in

the inguinal region, for near the bladder it is oftentimes mere
cellular membrane ; in some instances it is directly behind the

epigastric, and there is, therefore, only one cord on each side; or

it may come from the apex of the bladder to the umbilicus.

External to this cord, on each side, is the prominent line of the

epigastric artery, and in an injected subject this is more marked ;

its direction is to the margin of the rectus muscle.
Pouches The peritonseum, which lines the interior of the abdomen,

Perito. presents, opposite the inguinal region, two pouches on each side,
nffium. jj^g Qj^g being between the urachus and obliterated hypogastric

artery, and the other extei'nal to the remains of this vessel.

The internal, the smallest, extends lower than the other, is op-

posite to that part of the abdomen which, in the triangular space
for an internal hernia, is supported by the conjoined tendon ; and
in this fossa or depression the more common form of internal

hernia escapes from the abdomen. The pouch external to the
hypogastric artery is larger than the other, does not reach so
low down, and is divided into two by the epigastric artery : the

one internal to this vessel, or between it and the obliterated

hypogastric, corresponds to the upper third of the inguinal canal,

and receives the superior internal hernia, or that form which is

less common, and is covered by the creraaster muscle ; and the

depression on the outer side of the epigastric marks the position

of the internal abdominal ring, and at this point the external

hernia commences. When the hypogastric artery is behind the

epigastric, there can be but two fossae. The existence of the

fossae predisposes to herniee, and when these occur in the in-

cruinal region the protrusion takes place in one of the depressions

of the peritonaeum.

D'lssec- Divide this half of the abdominal wall by an incision, in the
*^°"'

centre, from the umbilicus to the pubes, and dissect the mem-
branes which form the femoral sheath, on the side in which

inguinal hernia has been studied. Remove the peritonaeum

from the inguinal region and iliac fossa, and the cord or round

lio-ament is seen to leave the abdomen by perforating the fascia

tr^ansversalis ; cut it across : between the peritonaeum, and the

fibrous layer of the fascia transversalis, which gives a covering

to the cord, is the thin cellular portion of the same fascia, which

can be separated from the other as a distinct membrane, for

about two inches above Poupart's ligament, and, if followed

down to the iliac vessels, is found to be stretched across an

interval the crural ring — on their inner side, and covers an

inguinal gland. Raise it from its position ; the other layer is seen

to be united along the outer half of Poupart's ligament to a strong
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fascia lining the iliac fossa, but between this point and the pubes it

passes beneath the ligament, forming the anterior part of a mem-
branous investment for the femoral vessels, or the femoral sheath.

In the iliac fossa is the strong iliac fascia that forms the poste-

rior part of the same sheath by being continued down beneath
the vessels, and unites with the fascia transversalis external to

them. Take away any cellular membrane that occupies the

upper part of the femoral sheath, so as more distinctl}' to see

this structure ; on the iliac artery is the genito-crural nerve,

and crossing it are the circumflex ilii veins ; and the inguinal

gland on its inner side may be removed or turned aside. The
sheath is commonly destroyed by the dissectors of the lower
extremities, before it can be traced from the inner surface of

the abdomen.
The fascia t7'ansversalis, before partly seen to form a fibro- Fascia

membranous lining for the inner surface of the abdominal wall, tcrsans

is divided by some * into two layers, a cellular and fibrous. The ceiuaar

cellular layer \ varies much in thickness in different subjects, '^^'"

and is more readily separated from the fibrous layer, over and
external to the vessels, than behind the pubes; it is now de-

tached from the other^ and from the upper part of the sheath,

over which it is extended, instead of descending into it around
the vessels. In the interval between the femoral vein and Gim-
bernat's ligament, it covers an inguinal gland, is connected to

some cellular membrane around the vessels and forms what has

been named by Cloquet the '^septum criirale," or cellular par-

tition extended across the upper aperture of the crural canal:

the upper surface of this is concave, the lower convex towards
the thigh ; it is perforated by apertures for the ducts of the in-

guinal glands, and sometimes a gland is placed in one of them.
Tihefibrous layer enters into the formation of the femoral sheath, Fiurous.

is strongest in the inguinal region, and is also thin and cellular,

as before seen, when followed upwards beneath the transversalis

muscle. It is connected, below, to the pubes, with the insertion

of Gimbernat's ligament ; and along the line of Poupart's liga.*

ment it is united, in the outer half, to the fascia iliaca, but passes

beneath it in the inner, to form the anterior part of the sheath
which surrounds the femoral vessels, and resembles that sent

around the spermatic cord or round ligament.

Thefascia iliaca, which will be subsequently examined, occu- Fascia

pies the iliac fossa and covers the iliacus muscle ; it consists of '''^^''''

strong transverse fibres, is attached externally to the crest of the

ilium ; internally to the line of the pelvis ; above, it is thin and

* See Cloquet, Recherches Anatomiques sur les Hernies de VAbdomen ; and
Guthrie, On some Points connected with the Anatomy and Surgery of Inguinal

and Femoral Hernia:.

•J-
Or subserous cellular membrane, or fascia propria of the French.
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weak, and is prolonged on the wall; below, it is joined, ex-

ternal to the femoral vessels, to the fascia transversalis along the

line of Poupart's ligament, but internal to this, their presence
prevents its coming forwards, and it is directed downwards
to the thigh to form the posterior portion of the femoral sheath

;

so that, by the union of these fasciae, the space beneath the crural

arch is closed, except in the portion occupied by the tubular

sheath derived from them, which contains the femoral vessels.

Femoral The femoral sheath, or tube of membrane which surrounds
Sheath. ^^ vessels entering the thigh, is formed, in front, by a pro-

longation from the fascia transversalis, and behind, by that from
the iliac : it is not entirely filled by the artery and vein, but a

Crural space — the crural ring, or entrance to the portion unoccupied
Ring- by them— is found between the vein and Gimbernat's ligament.

The boundaries of this interval, which is about half an inch wide,

are, in front, Poupart's ligament and the deep crural arch ; be-

hind, the pubes and pectineal portion of the fascia lata; inter-

nally, Gimbernat's ligament ; and externally, the femoral vein,

from which it is separated by a thin process of membrane.
Along its front is a small artery from the epigastric, and its

vein, which run to the posterior part of the pubes ; the sperm-
atic cord in the male, or round ligament in the female, is

placed above and in front of it; and the epigastric vein, and
farther out, the epigastric artery, cross also the upper and outer

angle of the aperture, so that the ring is surrounded by vessels

on all sides, except behind and internally; but in the cases of

variety in the origin of the obturator artery from the epigastric,

a vessel may be placed even on its inner side, for this vessel

ma}' either pass on the outer part close to the vein, or it may
arch along the anterior and inner boundary near to Gimbernat's

ligament, to reach the obturator foramen which is situ^.ted

below. The position of the artery on the outer side of the ring is

the most frequent and. least dangerous ; but when it follows the

other course, the ring is altogether encircled by vessels, except
posteriorly, and the artery surrounding the neck of the sac, above

and internally is very liable to be divided in an operation, when
directing the knife inwards to remove the constricting part in

the neck of the sac.

Femrrai Femoral or crural hernia leaves the abdomen below Poupart's

ligament,— inguinal being above it. The close connection of the

fasciae lining the abdominal wall, to the outer half of the liga-

ment and to the fascia lata, prevents the protrusion of intestine

at this spot, and it is therefore in the part occupied by the

sheath of the vessels that the hernia descends. The hernia

leaves the abdomen by the space in the aperture of the femo-

ral sheath, or by the crural ring, descends in its canal, or in

the part of the tube internal to the vein, and escapes by its

external aperture or the saphenous opening. A portion of in-

Heriiia



DISSECTION OF THE TESTIS. 501

testine protruding, receives a general covering of peritonaeum
from the abdomen^ then reaches the septum crurale, whicli is

either elongated before it, or allows it to pass through one of its

apertures ; the gland is next absorbed or moved from its po-
sition, and the tumour, continuing to descend, carries before it,

thro\igh the saphenous opening, the inner side of the sheath, as

well as the cribriform fascia, which is extended across the

aperture, and is fixed to its margins, and it lastly receives the

coverings of the superficial parts ; but the dissection of the thigh,

with that of the saphenous opening, maybe referred to for these

facts. As stricture may take place in the neck of the sac, too

much attention cannot be given to obtain an accurate knowledge
of the position of the vessels around the crural ring; since, in

directing the knife to one point or another of its circumference,

to divide the stricture, some vessel may be wounded. The direc-

tion of the incision to release the stricture, is not determined so

unanimously as in the inguinal hernia; some recommending
that it should be made inwards, by which alone the stran-

gulation is removed, and the obturator artery will be divided
only in those rare cases of the occurrence of the variety on the
inner side of the sac ; but others advise that the knife should be
carried upwards and inwards, by which the attachment of the

femoral ligament to Gimbernat's— the more frequent seat of con-

striction — is cut through, and the probability of wounding the

cord diminished more than in the incision directly upwards for

the same purpose.

The anatomy of the testis may be studied before the ab- Djssec-

domen, and for this purpose cut across the cord, and remove ittionof

from the scrotum ; follow the vessels to the posterior part of the Testis.

testis, between tlie reflections of the tunica vaginalis or serous
membrane, which may be inflated.

lihe. tunica vaginalis is a serous membrane, which, in fcetalxunica

life, was continuous with the prolongation of the peritongeura ^'^p-

from the cavity of the abdomen, in front of the cord, but the
communication with this cavity is afterward destroyed by the
obliteration of the connecting tube ; like other serous mem-
branes, it is reflected over the testicle which is external to its

cavity, and also on the coverings of the cord; it is smooth in its

interior, and secretes a thin vapour which lubricates the sur-
faces, but, when increased in quantity, collects in the cavity,
and forms the disease of hydrocele. The portion of the sac
which covers the testis is the visceral or reflected layer, it

is closely or inseparably united to the proper fibrous coat of this

body, and continues upwards on the cord to a variable height.
On the outer side it projects between the testis, and the
epididymis which is placed as an arch on this organ, so as to
separate one from the other, the two extremities of the epi-
didymis being attached, at the same time, by the serous mem-
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brane reflected over them ; it does not extend so far back on the

inner surface, and the spermatic vessels entering the testis in-

tervene between it and the epididymis. The layer of mem-
brane lining the coverings of the cord, or the joarfeto/, is more
extensive than the other, and projects downwards and upwards
beyond the testis, but higher on the inner than the outer side,

so that when the cavity is distended with air or water, this

organ is placed behind it about two thirds down : open it, to see

its interior, and remove it from the testis.

The The testes, two in number, are the glandular organs for the
Teoics. secretion of the semen, and are situated in the scrotum, being

suspended by the cord and its envelopes. Each is oval in shape,

slightly flattened on the sides, and suspended obliquely, the

upper part being directed upwards and outwards, and the lower

downwards and inwards ; the anterior border is convex, and
covered by the tunica vaginalis, the posterior is flatter, and is

perforated by the vessels ; its vertical measurement is about one
inch and a half, and the transverse about eight lines. Along
the posterior part of the testis, and extending from the upper
to the lower extremity, is the epididymis, or the convoluted

excretory duct. Occasionally, only one testis will be found in

the scrotum, the other not having descended from the cavity of

the abdomen; the left is frequently larger than the right, and
is suspended below its level : by which these bodies escape

compression.

Dissec- Place the testis on its outer side, or on that on which the epi-

didymis is situated, fix it by some pins through the fibrous coat

near the anterior part ; make an incision through this covering

and raise it backwards from the convex border, to where the

vessels enter ; some very delicate laminae or septa will be seen to

pass into the substance of the testis, dividing it into compart-

ments, in which lie the convoluted seminiferal tubes. These
septa are to be followed back to the centre, where they join a

prolongation of the fibrous membrane : great care must be taken

in removing the tubes, not to injure the septa: this may be done

with greater ease under a current of water.

The tunica albuginea O'cfibrous coat of the testis is white, in-

aibu- inelastic, resembles the sclerotic coat of the eye, and many small
g"'2a.

. ^.gjj^g ramify in it. It is dense and fibrous, determines the form

of the testis, and at the upper and posterior parts sends a por-

tion inwards with the blood-vessels which perforate it; this pro-

longation of the membrane, called corpus Highmorianumox medias-

Mcd}.a%-\ timim testis, is a whitefibrous process, which projects into the testis

for the extent of a few lines, is wider above than below, and con-

tains in its substance, the vessels, nerves, and ducts of the testis ;

to its sides are attached, also, the septa between the seminiferal

tubes. The outer surface is in contact with the serous mem-
brane, except in the interval, at the posterior part, for the pas-

tijn.

Tunica'

-,ti:iuni.
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sage of the vessels ; and where the epididymis is placed. The
inner is in relation with the seminiferal tubes, and from it pass two
sets of processes ; one round, cord-like, project upwards and
backwards, from different parts of the fibrous covering to the cor-

pus Highmori, supporting the form of the organ ; the other con-

sists of thin delicate membranous septa, which are longest at

the upper part of the testicle, pass back\^'ards also to the me-
diastinum, and divide the cavity of the tunica albuginea into

many compartments for the seminiferous tubes.

Lining the interior of the different compartments of the testis is a
thin delicate vascular layer, the tunica vasculosa of Sir A. Cooper, Tunioa'

which results from the union, by cellular membrane, of the ^^-\qI^'
treme ramifications of the vessels before they are distributed to

the seminiferal tubes lodged in the compartments.
The glandular or secreting portion of the testis consists ofstruc-

long convoluted tubes, the tubiili seminiferi, which are contained li'J^'^j.

in the spaces between the septa, giving rise to the lobules of this semini-

organ ; each lobule presents a conical form, the base to the cir-
^o'lJ^jgg^

cumference, and the apex to the corpus Highmori, and each may-

contain one, two, or more seminiferal tubes which present a free

extremity, and anastomose with each other, according to Lauth,
many times. The tubes are convoluted in their course, and
Lauth reckons the number at S'tO, and the length of each at two
feet three inches; but Monro says the length of each is sixteen

feet. When they approach the mediastinum, they unite together,

forming tubes ofgreater diameter— the vasa recta, which become
straight about two lines before perforating this fibrous process to

enter between its layers. The vasa recta about twenty in num- Vasa

ber, enter into the fibrous structure of the corpus Highmori, and,
'^^'^'^'

situated in its anterior part, in front of the vessels, run upwards,
anastomosing together to form the rete testis, from which issue, Rete"

above, the i-asa efferentia or coni vascidosi, which, from nine to ^^'^*'.'^-

thirty in number, are larger than the other tubes, of which they vascu.

are a continuation ; and, at first straight, become convoluted be- '°^'*^

fore joining the epididymis. The arteries of the testis perforate Vessels,

between the layers of the mediastinum, divide into branches that

are accompanied by the nerves, and end in the tunica vasculosa,

to be distributed on the walls of the small seminiferal canals : the
vessels are behind the rete testis in the corpus Highmori. The
veins commence at the termination of the arteries in the testis,

pass from this organ at the posterior part, and have been seen in

the cord.

The epididymis, named from its position, extends in an arched Epididy.

manner from the upper to the lower extremity of the testicle, ™'^-

and is situated external to the entrance of the vessels ; the upper
part is closely united to the testis by the vasa efferentia, which
will be seen by taking away the tunica vaginalis, and turn-
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ing aside the epididymis ; the lower end is attached also to

the testis, but only by the reflection of the serous membrane,
and the central part is separated by a pouch of the tunica vagi-

nalis which projects between them. It is enlarged above, and
forms the head or globus major, it terminates at the lower part

of the testis in the tail or globus minor, which ends in the vas

deferens, and the intervening portion of the epididymis along the

testis is called the body. When the cellular and serous mem-
branes are removed from this body, it will be seen to be formed
by a single tube very much convoluted, the turnings of which
are united together by cellular structure; and by its upper part

it receives the vasa efFerentia which open into it at different
Vasde- distances. The vas deferens, or excretory tube of the testis, is a

continuation of the epididymis ; it commences at the globus

minor, is at first slightly convoluted, runs upwards along the

inner side of the testis and epididymis, with the spermatic vessels,

and its course and relations in the cord have been seen ; it then

passes through the internal abdominal ring, and along the side of

the bladder, and passes through the prostate to open into the part

of the urethra contained in this gland.
Vascu- In the angle of union of the vas deferens and the epididymis is

aber- Sometimes found a small Ccecal appendage to this tube, or the
rans. vascukini aberrans of Haller. Its length when unravelled is from

one to fourteen inches, it is wider at its closed extremity than at

the other, and opens either into the termination of the epididymis,

or the commencement of the vas deferens. Its use is unknown.
Attached to the upper part of the testis, in front of the epidi-

dymis, is a small conical body whose use and nature are not ascer-

tained. Its shape and size vary much.
Complete the opening of the abdomen by an incision carried

up to the xiphoid cartilage^ rather on the left side of the linea

alba, and throw back the flaps.

men, -

DISSECTION OF THE CAVITY OF THE ABDOMEN.

A\Ao-j The abdomen, the largest cavity* in the body, is of an oval

shape, the greatest measurement being from above downwards ;

and it contains the digestive apparatus, the urinary, and part of

the generative organs, with the vessels, nerves, and h'mphatics

connected with them, and with the lower extremities, these last

* Although there is no cavity during life, since the viscera completely fill

•what appears, when dissecting it, to be a space, the term is employed in ac-

cordance with the commonly received nomenclature.
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being continued upwards into the cavity, or through it to the

thorax. It is limited above by the arch of" the diaphragm, below

by the pelvis, and the structures that close the outlet of this

part ; in front and on the sides are the abdominal muscles, and
behind is the spine, with the psoas and quadratus lumborum
muscles on each side. The space within is wider in the upper 0;^;.

than in the lower part, and is sometimes divided into the cavity -''""s-

of the abdomen, which reaches to the brim of the true pelvis

;

and into that of the pelvis, which is situated below, and contains

more especially the generative and urinary organs. The portion Regions.

above the pelvis is moreover artificially separated into regions by
imaginary lines ci'ossing it in different directions ; thus one car-

ried round the body, opposite the projection of the cartilage of

the ninth rib, marks off the epigastric above it ; and a second cir- gpigas-

cular line, on a level with the most prominent point of the crest tnc

of the ilium, divides the remaining part into hypogastric, below, Hypo-

and umbilical region, between it and the epigastric; and by ^^*'''''^/

drawing, on each side^ a vertical line from the ninth rib to the Ji™^''''

anterior superior spine of the crest of the ilium, each of the

regions is subdivided into three, the lateral portions of the

upper or epigastric being called right and left liypocliondriac, the Hypo-
centre still retaining the appellation of epigastric, or scrohiculus eiipn.

eordis; the middle zone or circle is composed of umbilical in the
centre, and right and left lumbar on the sides; and the lower

j^^^^^^^^^

circle consists, in like manner, of hypogastric in the centre, and
the lateral parts are the right and left iliac regions. The regions

jj^^^

of this lower circle have been sometimes again distinguished by
the lower part of the hypogastric being named /)?<6<c, and the p„bic.

lower portion of the iliac, right or left inguinal region. ingui-

The abdomen, like the chest, is lined by a serous membrane,— "^'•

the peritonaeum,—which is reflected around the viscera, and in the fenu
portion above the pelvis is contained the digestive apparatus,
which consists of the alimentary tube or canal, and its append-
ages assistmg in the function of digestion ; together with the
kidneys, which belong to the urinary organs, and are situated in

the lumbar regions. From the manifest variety in the form of j,;^;.

the different portions of the tube or canal have arisen the divi- ^^'ons of

sions of it into stomach or dilated cavity, into which the food is me^ntary

received, and in which digestion or chymification takes place ;
'^^"3'-

into small intestine (intestinum tenue) in which chylification

and absorption of nutritive matter go on ; and into large intes-
tine (intestinum crassum), which continues the tube to the ex-
terior, and in which the ingesta of the body acquire their excre-
mentitious character or fsecal odour. The small intestine has
been again subdivided into duodenum, which extends from the
right extremity of the stomach to the convolutions of the small
intestine on the left side of the spine ; and into jejunum and
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ilium*, which continue it to the large, which it joins in the

right iliac region. The large intestine has been named, from
its size, ccecum, or caput coecum coli, which is the commencement
of the colon or large intestine, and is joined by the small ; or

from its course, right ascending, transverse, and descending
colon, with the sigmoid flexure, a remarkable turn in the left

iliac fossa, and rectum or termination of the tube, which is con-

tinued through the cavity of the pelvis. The appendages to the
alimentary tube, or the accessories to the function of digestion,

are, the liver, the pancreas, and the spleen.

Parts in When a healthy abdomen is opened, the following are the

wUhThe P^*''-^ '-'^'^'' pi'esent themselves :—On the right side, above, is the
Wail. liver, with the remains of the umbilical vein ascending to it from

the umbilicus ; on the left, the stomach and spleen, the stomach
being overlapped by the liver at its right extremity ; from the

great curvature of the stomach descends a fold of peritonaeum,

—

the great omentum,— enclosing within its layers the transverse

part of the great intestine, or the transverse arch of the colon,

together with cellular membrane and vessels; and it reaches to

the lower part of the abdomen or to the pelvis, so as nearly to

conceal the whole of the small and large intestines. 'This

process of the peritonaeum is found, in some subjects, folded

upwards in the left hypochondriac region, leaving the whole of
the remainder of the intestines in contact with the wall, and
exposed to view when this is cut through. If the bladder be
distended, a slight part of it maybe seen below against the wall

of the pelvis. The relations of the viscera to the different re-

gions, and to each other, are to be next examined.
Reia- The stomach, or upper portion of the alimentary tube in the

ofthe abdomen, intervenes between the oesophagus and duodenum, is

^°[.,, situated in the left hypochondriac region, and crosses the epi-

gastric to the right hypochondriac; and it is maintained in its

position by the folds of the peritoneum attached to its upper
part and left extremity, and by the union, at the ends, with the

oesophagus and the duodenum. When it is empty, or nearly so,

the surfaces look forwards and backwards, and the borders up-

wards and downwards ; but when it is distended with food or

air, they look upwards and downwards, and the borders backwards
and forwards. The anterior surface is in contact with the

diaphragm, which separates it from the five or six lower ribs,

and from the cavity ofthe chest ; with the abdominal wall in the

epigastric region, and with the liver which slightly overlaps the

right extremity : the extent of the relations of this will vary with

the state of distention or collapse of the organ. The upper border

has attached to it a fold of peritonaeum, or serous membrane,

* The term duodenum has been applied, because this part measures about
tvelve fingers' breadth ;

jejunum, because it is usually found empty ; and
ilium, since it chiefly occupies the left iliac fossa.
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— Ihe small omentum, or gastro-hepatic omentum, — extended
between the liver and stomach ; it looks upwards when the organ

is empty, but when distended, almost backwards towards the

spine, and receives between its extremities the posterior fleshy

attachment or pillars of the diaphragm, and the artery of the

cceliac axis that arises from the aorta. The lower border, much
larger and longer than the upper, is convex, and has attached

to it another fold of the peritonaeum, or the great omentum or

epiploon, which contains, as the small omentum, vessels between
its layers ; below it, and extended transversely across the ab-

domen, is the transverse colon, and it is in contact with the wall

of the abdomen and cartilages of the last ribs ; but this relation

varies with the dilatation, since the border is directed altogether

forwards when the stomach is full. The posterior surface cannot
now be seen, but it has behind it the pancreas, the pillars of the

diaphragm, the aorta, left kidney, and the solar plexus of nerves;

it looks down to the transverse meso-colon and the last part of

the duodenum when the stomach is rotated upon its extremities

by fulness. The left end occupies the left hypochondrium, and
is in relation with the spleen, to which it is united by a fold of

peritonGeura,or the splenic omentum containing vessels ; when it is

enlarged, it pushes the diaphragm upwards, and encroaches on
the lung of this side ; and the right end or extremitj'' reaches to

the gall-bladder of the liver, is in contact with the liver above,

and in front with the wall of the abdomen. The position of the

stomach may be varied by the enlargement of any organ sur-

rounding it; it may be dragged down by the traction of
the great omentum which has passed from the cavity of the ab-
domen into a hernia, or it may be forced down by tight stays,

which constrict and diminish the natural space for it : the right

extremity being more moveable than the left, departs most from
the normal position.

The upper part of the small intestine or duodenum cannot well

be seen now, since it is concealed by the ascending colon and
peritoneum ; it will therefore be examined afterwards.
Thejejumim and ilium, or remaining portion of the small in- Reia-

testine, commence on the left side of the spine or aorta, opposite th°e"je/

the second lumbar vertebra, without any mark of separation be-
J^^j^^J^"^

tween them and the duodenum, and are continued through nu- lUum.

merous coils and convolutions to the coecum or caput coli in the
right iliac fossa ; they occupy by their circumvolutions the um-
bilical, hypogastric, right and left iliac, and lumbar regions, and
descend more or less into the cavity of the pelvis, behind the
bladder and uterus ; the two upper fifths of the tube are referred
to the jejunum, and the three lower fifths to the ilium. Sur-
rounding the small intestine is the colon, the descending portion
of which is more covered by it than the ascending, since the
jejunum and ilium are directed over to the left side of the body.
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In front of the convolutions is the floating omentum, and bounu..

ing them, above, is a septum of the peritonaeum— the transverse

meso-colon — attaching the transverse colon to the spine; they
are fixed by the mesentery, and the artery that supplies them, to

the spine, in a line extended obliquely downwards from the left

side of the body of the second lumbar vertebra to the right

sacro-iliac junction ; but their anterior surface is convex, free,

and in contact with the epiploon, or wall of the abdomen. In
hernia this intestine will descend into the cavity of the sac

far from its natural position.

Great The large intestine or colon * the continuation of the ali-

tine^^'
ifi^entary tube, begins in the right iliac fossa, in a dilated ex-

tremity or head, the caput coli or ccecum ; it then ascends to

the liver through the right iliac, lumbar, and hypochondriac
regions, makes a turn, crosses the abdomen below the stomach,

lying between the epigastric and umbilical regions, or more
commonly in the latter, to reach the left hypochondriac, below
the spleen. At this part it is curved downwards, and descends
through the same regions on the left side as it occupied on the

right, forms in the left iliac region the sigmoid flexure, and ends,

opposite the brim of the pelvis, in the rectum which is placed

in this cavity, and will be seen with its contents. Its course

resembles an arch whose concavity looks downwards, and it

surrounds the small intestine ; it is sacculated in appearance,

and is less moveable than the small intestine, being retained in

position by folds of the peritonaeum.

Reia- The ccecum or caput coli, the sacculated and dilated commence-

of the ment of the colon, with which it is continuous above,— there
Ccecum. being no line of separation between the two,— is situated in the

right iliac fossa, in which it is bound down by the peritonaeum

stretched over it so as to cover only the superficial surface. In
front of it, when not distended, are the convolutions of the

small intestine, but when it is prominent it comes into contact

with the abdominal wall ; behind the ccecum is much loose

cellular membrane separating it from the iliac fascia ; internally,

it is joined by the termination of the ilium,—a valve limiting,

within, the extent of the small intestine. The lower part is

roundish, and has appended to its inner side the vermiform ap-

. pendix.

Of the The ascending or right colon reaches from the ccecum to the
Ascend- tm-jj bcIow the liver, and touches the under surlace of the

Ion. " right lobe of this viscus, to the right of the gall-bladder. It is

fixed to the wall, external to the position of the kidney and
duodenum, by the peritonaeum, which does not surround more
than two thirds of its circumference. The convolutions of the

small intestine are to its inner side, and in front of it, except

* If this is very flaccid, its relations : will be better seen by moderately

distending it with air introduced through the termination of the^ilium.
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when it is dilated, and reaches the abdominal wall ; it lies

over the quadratus lumborum muscle, cellular membrane and
the fascia of its sheath only intervening ; and above, on the

right kidney, the posterior surface being uncovered by peri-

tonaeum. On its inner side is the psoas muscle, with the convo-

lutions of the small intestine, and the middle or descending

portion of the duodenum lies also internal to it.

The transverse colon reaches obliquely upwards and to theorthe

left side along the curvature of the stomach, from the lower verse"

surface of the right lobe of the liver to the under part of the c°'°"-

spleen, being fixed to the abdominal wall by a fold of perito-

nteura— the transverse mesocolon— which separates the small

intestines from the stomach, liver, spleen, and pancreas above;

and it may be seen by raising the transverse colon on the mar-
gin of the ribs. In front of this portion of the colon is the free

floating fold of the omentum, separating it from the wall of the

abdomen ; behind, is the descendingportion ofthe duodenum, which
it crosses, together with the transverse meso-colon, and it is

placed superficially to the third portion of the duodenum, but
separated by the superior mesenteric vessels and the peritonseum;

below, are the convolutions of the small intestine, and above, the

liver with its gall-bladder, the superior transverse portion of the

duodenum, the stomach, and the spleen. Small processes of

the peritonaeum containing fat— the appendices epiploicae — are

attached to it. This portion of the intestine is very moveable,

and liable to alter its relations.

The descending colon commences at the second turn of the of the

colon below the spleen, and reaches to the sigmoid flexure; it is /j^^"^.^""^"

fixed, like the right, by the peritonaeum which encloses a ion.

smaller portion of its tube, and it is smaller in diameter than
the right. The convolutions of the small intestine are more in

front of it than on the right side, and its upper part lies deeply
in the left hypochondriac region ; it rests on the kidney and
quadratus lumborum muscle ; and to the inner side is the small

intestine.

The sigmoidJiexure of the colon is situated in the left iliac of the

fossa, being limited above by the crest of the ilium, below by filxu^e.
the sacro-ihac junction, and it is attached by a fold ofperitonaeum,
— the sigmoid meso-colon. The intestine makes two turns,

like the letter S (whence its name), but its position is often more
or less in the cavity of the pelvis. It is covered by the small

intestine, it lies on the iliacus muscle and its fascia, crosses

the iliac vessels, and ends in the rectum.
The rectum continues downwards into the pelvis, being nearly Rectum,

uniform in shape, and it will be examined with the contents of
this cavity.

The liver is the large glandular organ for the secretion of the Reia-

bile which is passed into the duodenum ; it is situated in the ofThe
Liver.
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right hypochondriac region, part of the epigastric, and some-
times it reaches to the left hypochondriac; some folds of the
peritonaeum retain it in its natural position, and these have been
named ligaments, there being a suspensory in the middle line,

and a lateral one on each side, which fix it to the diaphragm.
The upper surface, convex, is in contact with the under part of
the diaphragm, and the falciform ligament extends along it ;

it projects upwards into the cavity of the chest, being separated
only by the diaphragm from the base of the right lung, which
is moulded upon it, and it corresponds to the six or seven
lower ribs of the right side. In the epigastric region, it is also

in contact with the abdominal wall below the borders of the
ribs, but the extent of this relation depends upon the size of
the liver ; in the foetus, much of this surface reaches the wall.

The under surface is in contact with the right extremity of the
stomach, with the upper angle of the ascending colon, with the
duodenum, and behind this with the right kidney: a process of
peritonaeum — the small omentum— descends from it to the
upper border of the stomach, and contains the vessels which
enter the liver. The anterior border, thin, projects beyond the
margin of the thorax, and is to be felt in the erect position of the
body by the fingers introduced beneath the ribs : the gall-bladder

extends beyond it against the abdominal wall. The posterior

border may be observed, by pulling the liver forwards, to be
thick and round, and it lies on the crura of the diaphragm, on
the spine, also on the vena cava and aorta ; the lateral ligaments

attach this part to the diaphragm, but they are connected rather

to the upper surface, near this border, than to the border itself.

The relations of the liver to the surrounding parts may be
altered by disease, by enlargement of any tumour, or collection

of fluid in the thorax or abdomen, the former pushing it down-
wards, and the latter upwards ; or it may be altered in a state of
health by respiration, which changes the condition of the
diaphragm and liver ; by the upright position, in which it de-
scends; or by the horizontal, when it is carried backwards and
upwards within the margin of the thorax.

Of the The spleen is situated deeply in the left hypochondriac region.
Spleen,

^^^^j (.^ g^g jj. jj-,g ]gP{. extremity of the stomach must be pulled

forwards ; it is retained in its position, like the other viscera, by
folds of the peritonaeum, one— the splenic omentum— which
contains its vessels, attaching it to the left extremity of the

stomach, and it is also fixed to the diaphragm by the peritonaeum

reflected on it from this boundary of the abdomen. Its position^

in the empty state of the stomach, is vertical ; the outer surface,

convex, corresponds to the diaphragm, and the two or three last

ribs ; the inner, concave, is applied to the stomach, has attached

to it the splenic omentum and its vessels, and is also in contact

with the left extremity of the pancreas ; below it is the kidney.
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When the stomach is distended, the spleen is in dose apposition

with itj and is placed on the posterior part of its left extremity.

The relative anatomy of the pancreas and duodenum will be
omitted now, because their examination would interfere with

the anatomy of the peritoneeum, but, if it is wished, they may be
referred to.

The kidney or organ for the secretion of urine, is to be ex- Keia-

amined on the left side, since to expose the right, would destroy ^^nhe
the relative anatomy of the duodenum : raise the descending Kidney.

colon from the wall of the abdomen, together with its peri-

tonaeum. This viscus is surrounded by much fat, is situated in

the lumbar region, on the side of the vertebral column, occu-
pying the space of about the last dorsal, and the two or three

upper lumbar vertebrae; the right is lower than the left, be-

cause of the position of the liver. The peritonaeum touches
the upper part of each kidney, is separated from it below, by the

layer of cellular membrane, and it covers more of the right than
of the left; it assists in retaining this organ in its position.

The anterior surface of the left is in contact with the descend-
ing colon which is destitute, behind, of peritonaeum, and above,

the spleen is placed in front of it ; and that of the right, with
the ascending colon, and a small portion of the duodenum :

the posterior surface rests on the psoas, on the quadratus lum-
borum, and anterior layer of fascia which forms its sheath, and
on the diaphragm which intervenes between it and the two
last ribs. Above the left is the spleen, but above the right the
liver; and below each is the crest of the ilium. The inner

border looks to the spine and receives the vessels ; but, on the
right side, it is parallel to the duodenum. The supra-renal

capsule is placed on its upper part. One or both kidneys may
be found, out of their natural position, in the cavity of the
pelvis, or the two may be united in front of the aorta.

The relative anatomy of the remaining urinary organs, and
the generative, will be considered with that of the pelvis.

The perifoncBicm, or serous membrane of the cavity of the Perito.

abdomen, is now to be traced in its different windings and re-
"^"°'-

flections. It is the largest serous membrane in the body, it is

a closed sac, one portion of it lining the wall of the cavity, and
one covering or being reflected around the different viscera, so

as, for the most part, to enclose them, except where the vessels

enter for the function of nutrition, — these bodies and their

vessels being behind the membrane, and external to its cavity,

although protruded into it from behind. Now the abdomen is

laid open, the bag of the membrane is cut into ; but that it was
a closed sac, capable of containing air, was proved by the in-

flation of the abdomen before dissecting it, and the accumu-
lation of fluid in it in dropsy demonstrates the continuity of its

surface ; but in the female it is perforated at the aperture
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of the Fallopian tube, and is here continuous with the lining

mucous membrane. The surface, now looked upon, is smooth,
and is the interior of the sac> but the outer is rough, and in

contact with the viscera and wall of the abdomen : the peri-

tonaeum may be detached from a part of the parietes to see this;

where it lines the wall of the cavity it is called parietal, and
as it is continued over the viscera, visceral. Its adherence
to the wall of the abdomen, and the coverings that the viscera

receive, vary indifferent parts; thus the ccecum is covered only
on the anterior surface, and the ascending and descending colon
only in front, whilst the stomach and transverse colon are sur-

rojjnded by it ; in the iliac and lumbar regions, it is but very
loosely connected by cellular membrane to the wall, as already

seen, but along the linea alba the union is very close. The
different folds which attach the viscera to the wall, connect one
organ to the other, or hang loosely in the cavity, consist of two
portions or layers which, in most instances, enclose the vessels:

there are some exceptions to this. The transparency of some
of these, as in the falciform ligament of the liver, which con-

tains the remains of the umbilical vein, would lead to the sup-

position that there could not be two layers in it ; but, with a
little care, in some subjects, these may be separated down to

the surface of the liver, and the obliterated vessel detached
from the membrane ; indeed, if the peritonseum were separable

from the different viscera and vessels that it covers, it would be
possible to remove it as one large sac. The continuity of the

membrane may now be traced through the different folds and
inflections that it makes at different points, and, if it be an
uninterrupted bag, by commencing at any spot we mvist return

to the same both in a horizontal or vertical direction.* If the

peritonaeum is followed upwards from the umbilicus, it can be
seen to adhere to the wall of the abdomen and abdominal sur-

face of the diaphragm, as far as a line, limited, on the left side,

by the passage through it of the oesophagus, and on the right,

by the vena cava which is much deeper
;
prevented thus from

covering the whole of the diaphragm, and so passing back to

the spine, it is next continued forwards on the upper surface

of the liver, on the right side, forming one layer of each lateral

* It is advisable to trace first the peritona;um on a diagram, to learn the

appellations affixed to the different folds of it, as well as to become accus-

tomed to the technicality of the description of layers, &c. In the common
diagram of a vertical section there are two distinct bags delineated, one
larger than the other ; but the dissector must remember that the piece con-

necting the two, at the border of the gastro hepatic or little omentum be-

tween the stomach and liver, is removed by the section^ and that the smaller

bag is only a prolongation from the other, continued through an aperture

behind this fold ; anil, supposing this small bag to be unattached, it could be
drawn back again into the large cavity, so as to leave part of the stomach,
liver, colon, pancreas, and spine uncovered.
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ligament, on the anterior surface of the stomach, and on the

spleen on the left^ bat in the right and left hypochondriac re-

gions it extends much deeper than in the centre. As it ascends

to the diaphragm it is arrested by the umbilical vein, but it

passes on each side of this vessel^ forming a falciform-shaped

fold,— the falciform ligament of the liver : the enveloping this

vessel with peritoneum resembles the reflection of the synovial

membrane of the shoulder joint around the tendon of the biceps

muscle. Following the membrane on the spleen, it is traced to

the stomach, forming the splenic omentum ; on the liver, it turns

over its free margin, and, covering the under surface, passes on
its left lobe back again to the diaphragm, constituting the under
layer of the lateral ligament ; on the extreme of its right side,

also back to the lower part of the diaphragm and wall of the

abdomen, but, in the centre, it meets with the vessels that supply

this viscus, and so it is prolonged downwards in front of them
to the anterior part of the stomach. At tlie free margin or

right side of the vessels it sends a portion round to their poste-

rior part through a space — the foramen of Winslow— between
them and the spine; and this, after covering their posterior

surface, giving rise to the posterior layer of the little omentum,
spreads out upwards and downwards to constitute the bag of
the omentum, as it is called; in being prolonged upwards it

covers that part of the liver which is behind the vessels, and
therefore not covered before in tracing the membrane on its

under surface, and so it reaches the posterior part of the dia-

phragm and the spine, where it may be left to follow the
descending portion of this pouch or bag. In being continued
downwards, it descends also beneath the hepatic vessels, reaches
the back of the stomach, covers it, and is applied, at its lower
border, to the portion of serous membrane in front of it and the
vessels. These two portions or layers from the front and back
of the stomach are applied together in the great omentum or
epiploon, which descends from the lower border of the stomach
to the lower part of the abdomen, turns upon itself at this part,

and ascends again to be fixed to the spine, encircling the trans-

verse colon, one layer being above and one below it, and the
portion of the fold which reaches from the colon to the spine
is named transverse meso-colon. Raise up the transverse colon,
make an incision into the transverse meso-colon, and its two
layers will be seen to separate, at the spine, into ascending and
descending: to see the ascending, cut through a part of the
great omentum near the stomach, and raise up this organ ; it

runs upwards, on the pancreas and spine, to join or be continuous
vv^ith the portion of the peritona;um which was left at this spot;
thus completing the continuity of the pouch or bag of the
omentum. The descending portion of the transverse meso-colon
continues in the middle line over the aorta, superior mesenteric

L L
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artery and duodenum, to the small intestine, encircles this^, and
returns on the posterior part of its artery to the aorta and spine,

forming the mesentery which fixes the jejunum and ilium.

The membrane can now be followed into both iliac fossae,

attaching the coecum in the rights and the sigmoid flexure in

the left ; and into the pelvis in the middle line, being reflected

around the rectvim, and connecting it to the sacrum by a short

fold,— the meso-rectum ; it then projects forwards between the

rectum and bladder in a cul-de-sac, covers the back and part

of the sides of the bladder, — the false ligaments of this organ
being only the reflections of the peritonaeum from it to the walls

of the abdomen ; and it is then to be traced upwards over the

ligamentous remains of the urachus and hypogastric arteries,

forming the inguinal pouches, to the umbilicus, from which the

dissector began to trace it. In the female pelvis, the peritonaeum

passes from the rectum to the upper and posterior part of the

vagina, covers the uterus, being reflected on each side over the

appendages of this organ, to constitute the broad ligaments

;

from the uterus it continues to the back of the bladder without
reaching the vagina in front, and is then disposed of as in the
male. It is in the peritonaeum surrounding the extremity of the

Fallopian tube of the uterus that the communication between
the serous and mucous membranes will be found. To trace

circularly its reflections in the umbilical region, begin at the

umbilicus ; follow it outwards, on either side, to the transverse

colon, over which it turns to reach the vessels that come to its

inner side, and along which it is continued to the spine ; it then

passes over the aorta, along the artery to the small intestine,

and returns along its other surface to the spine, fixing the small

intestine by the mesentery ; it is next prolonged outwards to

the colon of the opposite side, turns over its inner and anterior

part, comes into contact with the wall of the abdomen, and so

reaches the umbilicus ; the posterior part, therefore, of both

the ascending and descending colon is uncovered by peritongeum,

and the process that connects each to the abdominal wall is

called meso-colon, there being an ascending and a descending.

The principal folds or processes of the peritonaeum are, the

small and great omentum, the splenic omentum, the transverse,

right, and left meso-colon, the appendices epiploicae, the mesen-
tery, meso-ccecum and meso-rectum. The folds called liga-

ments, as those to the liver and bladdei*, will be seen with these

organs. Before examining the folds, see the relations of the

duodenum to the serous membrane.
Peiito- The portions of the duodenum differ much in the extent of

vfriiig°" the covering of peritonaeum that they receive, and also in their

of the mobility. The upper part, or that continuous with the stomach,

num.
"

is enveloped before and behind by the same portions of serous

membrane, and is loose and moveable, like the stomach ; the
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second or descending portion, in front of the vessels of the

kidne)', is covered by peritongeum only on the front, or by the

layer which passes from the upper part of the ascending meso-
colon inwards to the mesentery and the middle line : to see this

portion of the intestine, the ascending colon is to be thrown
down. The last part of the duodenum, which reaches across

the spine, is less surrounded than either of the others, since it

Vies, at first, in the interval between the two layers of the trans-

vei'se meso-colon, and then passes behind the superior mesenteric

vessels which separate it from the peritongeum. This portion

of the duodenum is seen projecting through the under layer of

the transverse meso-colon.

The gastro-hepatic or small omentum is a process of peri to- Smaii

naeum between the liver and stomach, and contains the hepatic [^m!"'

artery duct, and vena portae, with the hepatic plexus. Its

attachment, below, is to the upper border of the stomach and
duodenum, the oesophagus limiting it on the left; the right

border is free, and bounds anteriorly the space of the foramen
of Winslow, through which the peritonaeum is pushed, as it •were,

to form the bag of the omentum. At the upper border of the

stomach the two layers of this process separate, to pass before

and behind it : the coronary vessels are between its layers.

The gastro-colic omentum, or great omentum, or epiploon, the ^""^^^

largest fold of the serous membrane, consists also of two layers, tum.

which enclose vessels, and are continuous with those on the

stomach. It is attached above to the lower border of the

stomach and to the spleen, descends in front of the intestines to

the lower part of the abdomen, and usually lower on the left

than on the right side ; it then bends backwards, ascends to

the transverse colon, which it incases, and is continued to the

spine as the transverse meso-colon. Near the stomach, the two
layers of which it consists are separated by the arteries of the

stomach, which send branches downwards between them, and
these are accompanied by cellular membrane, veins, and nerves.

This fold, by turning upon itself, limits, below, the cavity of the
pouch or small bag. The transverse meso-colon, named from its Trans-

attachments, is a septum between the epigastric and umbilical Meso-
"

regions, or between the small intestine and the viscera in the ™'°"-

upper part of the abdominal cavity ; it is formed of a layer of
membrane on each side of the vessels to the transverse colon,

it is fixed by the one side to the colon, and by the other to the
spine, below the pancreas, where its layers separate as before
seen.

The cavity of the omentum, or interior of the small bag of the ^ft^'^

peritongeum, which is prolonged inwards, as a pouch, through the Omen-

foramen of Winslow, is now seen through the aperture made in
*"""'

the great omentum below the stomach ; it is bounded, in front,

by the small omentum, stomach, and great omentum ; behind,

L L 2
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by the ascending portion of the great omentum, the transverse
colon, and transverse meso-colon, and by the ascending layer
from it ; above is the liver, and below, the doubling of the great
omentum on itself. The aperture by which the cavity commu-

Fovamennicates with that of the rest of the abdomen is by the foramen

si'ow?"' of Winslow, which is a space behind the vessels in the little

omentum, and is occasioned by their coming forwards from the
spine to reach the middle of the under surface of the liver ; it is

therefore bounded, in front, by the little omentum, behind b}'-

the spine and cava, above b}' the liver and lobulus Spigeliij

and below by the duodenum. If the bag of the omentum were
perfect, it would be possible to inflate it by the foramen of
Winslow, or if it were loose, it could be everted and drawn
into the general cavity ; by which proceeding, part of the

stomach, liver, transverse colon, and the pancreas would be de-

prived of peritonseal covering, and one layer would be removed
from the great omentum, and by replacing it, these parts would
be again covered. The possibility of everting the bag, suppos-

ing it to be unattached, will readily explain the manner in which
the vessels reach the different viscera without perforating the

peritoneeum, since, when it is removed, they can readily pas:? to

the organs ; and it is as easy to conceive how a small pouch C''^

be inserted against the surfaces of the vessels and the viscera.

Splenic The spleiiic omentum reaches from the concave surface of the

turn!" spleen to the great extremity of the stomach, contains the

vessels which pass between them, and is continued below into

the great omentum.
j^ppen- The appendices epipldiccs are small processes of the perito-

ep^piui- na^um attached to the large intestine, but, for the most part, to
'^-- the transverse colon : they contain flit in their interior.

jHeso- The rujlit and the left meso-colon fix the ascending and the
cu.on.

descending colon to the wall of the abdomen.

jieso. The meso-ccecum attaches the ccecum in the right iliac fossa
;

^'coion
'^"^^ the sigmoid meso-colon, the sigmoid flexure in the left. The

— rec- ' meso-rectum contains the vessels of this part of the canal, and
connect the intestine to the sacrum.

:i>iescn- The mesentery, a \exy strong process of peritonaeum, supports
*'^'^".

the small intestine ; it is narrow at the spine, and is fixed to it in

an oblique line, from the left side of the second lumbar vertebra

to the right ilio-sacral articulation. The other extremity of the

fold is wide, and is connected to the convolutions of theJejmiu7n

and ilium intestine. Between the two layers of which it is com-

posed are found the superior mesenteric artery and vein, with

numerous nerves, lacteals, and lymphatic glands.

Disscc- Dissect now the vessels and nerves to the intestinal canal,
tioij. except to its upper and lower parts ; they lie in the folds of peri-

tonaeum which connect it to the wall, and come from the poste-

rior part of the abdomen, where they are placed behind the
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serous membrane : the superior mesenteric artery, vein, and
plexus of nerves, and mesenteric glands^ are contained between
the layers of the mesentery ; and the inferior mesenteric runs

downwards and inwards towards the descending colon and sig-

moid flexure. To expose the superior mesenteric, place the

great omentum and transverse arch of the colon on the margin
of the ribs, and the vessel being apparent in the mesentery,
raise its anterior layer to trace the branches to the small intes-

tine. In removing the cellular membrane, the nerves will be ex-

posed, accompanying the branches of the artery to which they
are closely united ; they will be best seen encircling the upper
part of the vessel, and may then be followed down ; if they are

carefully dissected in a small space, it will suffice to show their

distribution. The veins will be cleaned at the same time, and,

occasionally, the lacteals running to the mesenteric glands are

visible without injection, but to be satisfactorily exposed, they
should be filled with mercury: the posteriorlayerofthemesentery
is to be left to support the vessels. The branches of the ves-

sels and nerves that are distributed to the right side to the
ascending and transverse colon are to be next dissected. The
upper part of the superior mesenteric arterj^, surrounded by
nerves, is to be followed back by raising the lower border of the

pancreas which covers it.

The superior mesenteric artery arises from the aorta soon after supenor-
it has entered the abdomen, and about a quarter of an inch i^fesen-

below the cceliac axis ; it supplies with branches all the small

intestine, except the duodenum; and the ascending, and the
transverse colon. It descends in front of the aorta, and be-
hind the pancreas and splenic vein to the lower border of this

gland, and appears in the angle of separation of the two layers

of the transverse meso-colon ; it now passes over the third part
of the duodenum and the left emulgent vein, which are placed
between it and the aorta, enters between the layers of the
mesentery, runs obliquely downwards and to the right side in

its fixed border, forming an arch whose convexity looks to the
left, and it terminates in small branches to the coecura and lower
part of the small intestine. The trunk of the artery is closely

surrounded by nerves, and accompanied by the superior mesen-
teric vein. The branches that it gives oft" are some small ones Branch-

beneath the pancreas, to this body and the duodenum ; from the
^^'

convexity of the arch fifteen or twenty branches—"rami intes-

tinales— to the small intestine ; and from the concave side two
or three branches — the ilio-colic, colica dextra, and colica me-
dia arteries — to the great intestine.

The pancreatic branches are three or four small arteries to Pancre-

the pancreas and duodenum, which anastomose with those sup-^'"^*

plied from the pancreatico-duodenalis artei-y, a branch of the
hepatic from the ti:unk of the cceliac axis.

L L 3
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intes- The branches to the small intesti7ie (rami intestinales), fifteen
tinai.

Q^. tv\^ei-,j;y in number, arise from the left side of the artery, run
downwards and outwards, nearly parallel to each other, between
the layers of the mesentery, to reach the small intestine to

which they are distributed : their size varies much, the upper
ones being usually the largest in calibre, but the middle are the

longest. Each, about two or three inches from the origin, divides

into two that anastomose, on each side, with a similar division

of the contiguous branch, to form an arch, from the convexity of

which smaller vessels proceed towards the intestine ; these

again branch, and communicate with the collateral arteries in a

second series of arches nearer the intestine, and the offsets

from them, still smaller than those from the first, unite in a
similar manner in a third set of arches : in the middle of the

small intestine a fourth or fifth arch is found. From the

convexities of the last arches the intestinal branches pass both
on the front and back of the tube, and end in superficial

branches which pass between the peritonaea! and muscular coats

to anastomose on the convex border with those from the under
side, and in deep ones which perforate the muscular coat,

and are distributed to the mucous. The ramifications of tl .

divisions of this artery constitute a remarkable network on t^-

intestine, and the anastomosis from one branch to the other is

very free and complete: the superior vessels, supplied to the

jejunum, communicate with those to the duodenum from the

pancreatico-duodenalis, and the lower to the ilium, freely inoscu-

late with the arteries to the ccecum.

iiio- The ilio-coUc artery, in direction the continuation of the
cohc. superior mesenteric, runs downwards to the coecum, and divides

into an ascending branch, to join the colica dextra of the ascend-

ing colon ; and a descending, to anastomose, on the termination

of the small intestine, with the arteries from the other side of

the mesenteric ; and the intervening ones run forwards to the

ccecum, divide, and unite with those on each side, to form one or

two sets of arches, from which the small arteries are distributed

to the intestine by a superficial and deep set, as in the small

intestine.

Colics The right colic artery is most frequently a branch from the
dextra. ilJo-colic about two inches from its commencement ; it runs

upwards and to the right side, beneath the peritonteum which
extends from the spine to the ascending colon, and, near the

intestine, divides into an ascending branch to join the middle

colic, a descending to the ilio-colic artery, and intervening to

the intestine ; small arches result from the division and union

of its branches, and supply the small arterial ramifications to

the intestine. This artery may be a separate trunk from the

mesenteric.
Colica The middle colic arises from the upper part of the artery,
media. ill J'
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opposite the transverse mesocolon ; it passes upwards and for-

wards between the layers of this process, and divides, about its

centre, into two large diverging branches ; — the right joining

the ascending from the right colic artery, and the left ana-

stomosing, on the descending colon, with the ascending division

of the left colic from the inferior mesenteric. From these

two large branches arteries pass forwards to the transverse

colon, uniting into arches, from which the small intestinal

branches are derived. The distribution on the intestine is the

same as in the other parts of the tube. It is this branch that

anastomoses with the inferior mesenteric artery.

The superior mesenteric vein commences by small radicles, superior

both superficial and deep, corresponding to the divisions of the i^i^seu-

arteries in the large and small intestines ; the small branches vein.

ascend, and unite together, forming larger ones, which, situated

beneath the arteries, unite into one trunk that lies on the right

side of the superior mesenteric artery, and enters with it beneath
the pancreas, to join with the splenic in the vena portae. This
vein is joined, occasionally, by the inferior mesenteric vein.

The nerves in the abdomen for the supply of the viscera are, ^^.^

with one or tv/o exceptions^ derived solely from the sympathetic tjietic

sjstem in the cavity, and they accompany the different arteries, of the^

around which the}' form plexuses. The intestinal canal is sup- '^^^°-

plied by these, except the upper part or the stomach, in which
the pneumo-gastric nerves end, and the termination or the rec-

tum to which branches of the sacral plexus are distributed ; the

bladder and the vagina are the only other organs supplied by
nerves from the spinal system. In the abdomen, the arrange-

ment in the disposition of the trunk and branches is the same
as in the thorax, for there is a gangliated longitudinal cord ex-

tended along each side of the vertebral column, from which
branches are sent forwards to the viscera and parts in front of

it ; and there is, besides, a large central prevertebral plexus, the

solar, similar to the cardiac in constitution, since it is not formed
by branches from the nerve in the cavity^ but by those which
arise from the sympathetic in another region of the body ; and
like it also in distribution, for from it numerous branches pass

to supply the viscera. The solar plexus surrounds the coeliac

axis, and superior mesenteric artery, and sends nerves on each
branch of a vessel from these trunks ; these form plexuses

which have received the same name as that of the vessel which
they accompany, but the special anatomy of the solar plexus
will be afterwards seen.

The superior mesenteric plexus of nerves, a continuation g^j^^j.
downwards of the right side of the solar plexus, the greater ^esen-

number of branches being found on the right side of the mesen- piexus.

teric artery, is covered by the pancreas, which must be a little

raised to see it ; it closely surrounds the artery in a sheath, de-

L L 4
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scending on its branches, and supplying, as it^ the whole of the

small intestine, except the duodenum ; and the ascending and
transverse colon. When the branches of the nerves approach
the attached or concave border of the intestine, thej quit the

arteries, and continue forwards so much diminished in size that

it requires great care to follovv them, and the filaments that

accompany the arteries to the great intestine leave the vessels

sooner than those to the small intestine. Opposite the last arch
of the arteries, some of the filaments divide and subdivide,

uniting with others in arches before entering the intestine, but
others run forwards without division : they then pass between
the peritonasal and muscular tunics supplying these, and some
perforate the latter, to be distributed to the mucous membrane.

Lymph- The lymphatic or mesenteric glands, very numerous, are about
atics. ^-^Q gj2g of almonds in the natural state, but when diseased,

much larger. They are placed between the layers of the

mesentery, in the intervals between the vessels, near the inter

tine, and along the course of the artery at a distance from it

large group is found near the coecum. The glands of the le

intestine lie along the arteries. The lymphatic and la-
'•

vessels of the intestines pass through these, in their cou.- _

the glands on the sides of the aorta and cava.

Dissec- In the dissection of the inferior mesenteric artery and us>

nerves, with the aortic and hypogastric plexuses, it will be ne-

cessary to turn over to the right side, and fasten with hooks, the

whole of the small intestine with the posterior portion of the

mesentery; and the large intestine still remaining on the chest,

to remove the layer of peritonssum which passes outwards from
the aorta to the descending colon, that a view may be obtained

of the inferior mesenteric artery beneath it, with its nerves and
veins. This vessel supplies the whole of the remaining portion

of the intestinal canal, but if the part of it to the colon and
sigmoid flexure- be exposed, it will be sufficient, since the

branches that descend into the pelvis will be dissected with that

cavity; the nerves v.ith it are larger and more numerous than

those with the superior mesenteric. Follow up the inferior

mesenteric vein either to the splenic or to the superior mesen-
teric. Crossing beneath the inferior mesenteric, is the sperm-

atic artery with the spermatic plexus of nerves ; these are also

to be traced upwards now the peritonaeum of the left side is

removed ; the nerves will be found to come from the renal and
aortic plexuses, and the artery from the aorta below the renal.

Remove next, with care, the layer of peritonseum from the front

of the aorta as high as to the origin of the superior mesenteric ;

beneath it, in some dense cellular membrane and lymphatic

glands, is the aortic plexus, whose branches are derived from
the ganglia on each side of the spine, also some descend from

the plexus surrounding the superior mesenteric artery. Take

tion
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away the portion of peritonaeum from the front of the sacrum,

and follow the nerves down over the aorta, and over the iUac

artery on each side, to the hypogastric plexus, which is situated

partly in the meso-rectum, the greater portion of it being

on the left side ; it is enveloped in cellular membrane, and sends

branches forwards with the arteries of the inferior mesenteric

and internal iliac to the rectum and bladder, or uterus and
vagina in the female ; its final distribution cannot be followed

in this stage of the dissection.

The inferior mesenteric artery, smaller than the superior, inferior

arises from the front of the aorta about half an inch above its divi- H^^^^'
sion into the iliac arteries. It descends in front of the aorta, Artery.

then inclines to its left side, is continued over the left common
iliac artery, enters the fold of the meso-rectum, and terminates

by dividing into two branches— the superior haemorrhoidal—for

the supply of the sides of the rectum: it supplies the descending
colon, the sigmoid flexure, and the rectum, and anastomoses,

ov'^, with the middle colic artery of the superior mesenteric,

, and below, with the middle haemorrhoidal from the internal iliac,

and witii the inferior haemorrhoidal from the pudic in the peri-

neal space. The following branches arise from it.
m^™'^''"

The left colic artery, the first branch, ascends in front of the CoUca

psoas muscle and left kidney, and divides into an ascending''""^'"'

branch to join the descending of the middle colic, and a descend-

ing, to anastomose with the artery to the sigmoid flexure ; the

arteries to the intestine from these branches form one or more
arches, and are then distributed to it like the intestinal arteries

from the superior mesenteric.

The sigmoid artery runs transversely outwards over the psoas sisrmoi-

to the sigmoid flexure of the colon, divides into large branches ''^^*

which supply this part of the intestine, and sends an anasto-

mosing branch upwards to join the left colic, and downwards
to the superior haemorrhoidal arteries.

The superior hcEmorrhoidal artery, the continuation of the superior

trunk, descends to the pelvis, surrounded by many branches o^^^H'
nerves, enters between the layers of the meso-rectum, and sup-

plies the rectum.

The inferior mesenteric vein, of smaller size than the superior, ii'ferior

returns the blood from the part of the intestinal tube supplied tevic

by the inferior mesenteric artery, and ascends along the psoas ^'^'"'

muscle, beneath the peritonteum, but distant from the artery of

the same name, to enter the splenic vein about its centre, be-

neath the pancreas: it may join the superior mesenteric vein.

Its branches begin in the intestine in the same manner as those

of the superior, and they, as well as the trunks of both these

veins, are destitute of valves, so that they may be injected from
the trunk to the branches. The superior and inferior mesenteric
veins unite with the splenic to give rise to the vena portae,
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which conveys the blood from the organs concerned in the pro-

cess of digestion to the liver, for the secretion of the bile.

Lymph- The lymphatic glands with the inferior mesenteric artery are

Glands, fcwer than with the superior, and the lymphatics that come
from the intestine pass through the glands, and open into those

along the side of the aorta in the lumbar region.

Lumbc- The lumho-aorticplexus of the sympathetic, now dissected, is a

Plexus, plexiform arrangement of the nerves in front of the aorta, and
extends from the origin of the superior mesenteric, to its bifur-

cation into the iliac arteries. It is in part a continuation from
the great solar plexus, and in part formed by the branches from
the gangliated cords on the sides of the spine ; it receives above
and on the right side, from beneath the duodenum, the filaments

from the portion of the solar plexus surrounding the superior

mesenteric artery, and some from the renal plexuses ; and the

branches derived fi-ora the ganglia on the side of the spine,

greater in number than the others, are more numerous on the

left side than on the right, and those of the right pass over

the vena cava. The plexus ends, below, in branches which de-

scend over the common iliac arteries to join the hypogastric

or central plexus of the pelvis ; it sends off a plexus to accom-
pany each visceral branch that arises from the aorta below the

renal, and superior mesenteric; and filaments from it supply

the aorta and vena cava.

adc™^'
^^^^ spermaticplexus is a prolongation from both the aortic, and

the renal plexus. The filaments from the front of the aorta accom-
pany the spermatic artery, and unite in front of the psoas, and
external to the left colic artery, with the filaments from the renal

plexus, forming a small gangliform body, similar to that of the

descendens noni in the neck, from which branches proceed with

the vessel to the testicle, by passing with it through the internal

abdominal ring. These have been examined with the cord and
testicle. In th.e fem.'ale, these filaments run on the spermatic

artery into the pelvis, to be distributed to the ovary and uterus.

Inferior The inferior mesenteric plexus, also an offset from the aortic^

teiia"" accompanies the artery of the same name, being closely applied

to its coats, as in the superior. The filaments from it extend

forwards with the vessels to supply the ascending colon, the

sigmoid flexure, and the rectum, and the lower ones join with

those of the hypogastric plexus to the rectum. The nerves of

this plexus are more readily followed to the intestine than those

of the superior, particularly in the branches distributed to the

sigmoid flexure ; and the union with each other, before perfo-

rating the coats of the intestine, is much better marked : this is

a very easy dissection ; but to expose the intestinal branches of

the superior mesenteric plexus requires some care.

Hypo- The hypogastric plexus, or large prevertebral centre for the

Wexifs. supply of the viscera of the pelvis, is situated in front of the
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sacrum^ belo^v the divergence of the common iliac arteries, and
beneath the layer of peritoneeum descending into this cavity to

form the meso-rectum. It is continuous above with the aortic

plexus, and receives branches from the lumbar ganglia on each

side, as well as some small filaments from the sacral ganglia; it

consists of large flat nerves united together in plexiform masses,

and these are whiter than the usual sj-mpathetic enlargements
in the other parts of the abdomen ; its left side is larger than

the right, and unites with the inferior mesenteric plexus. A
right and left hypogastric plexus have been described, in con-

sequence of the lateral enlargements. The branches to the

viscera of the pelvis pass forwards from its lower part, between
the layers of the meso-rectum and posterior false ligaments of

the bladder, accompany the branches of the internal iliac artery,

and give rise to secondary plexuses of the same names as the

vessels. The lower filaments that run forwards to supply the

rectum and bladder, join with the nerves from the sacral

.xus to these viscera.

The relations of the abdominal aorta and vena cava are to be Dissec

next r.':-,-!Ji?d, and before any of the viscera are removed from*'°"*

the ca-i:" . Replace the intestines ; detach the great omentum
from the border of the stomach, beyond the gastro-epiploic

artery that runs along it ; turn up the stomach and spleen, the

former not being distended, and the cavity of the great omentum
is more completely opened. Raise from the surface of the

pancreas and the spine, the ascending layer of peritonaeum of

the transverse meso-colon, and the aorta will be exposed above
the border of the pancreas, giving off the trunk of the coeliac

axis ; but this is not to be cleaned, or the branches of nerves

accompanying it will be cut away. The remaining part of the

artery, below this viscus, will be seen by turning the small in-

testines over to the right side, since the layer of peritoneum,

which covers it, has been taken away to dissect the aortic plexus

of nerves; the vena cava is exposed by the same proceeding.

The branches of the aorta are not to be dissected out as they
are mentioned, because each is examined with the viscus to

which it is supplied.

The abdominal aorta extends from the opening betv/een Abdo.

the fleshy pillars of the diaphragm^ opposite the last dorsal ver-'^o"ta;

tebra, to the left side of the body of the fourth or fifth lumbar
vertebra, and divides into the right and left common iliac

arteries ; it is placed in the middle line at the diaphragm, but

inclines to the left side as it descends. It is covered by the

ascending layer of peritoneeum from the transverse meso-colon,

by the pancreas and the splenic vein ; and in front of these,

again, are the stomach and small omentum. Below the pancreas

the third portion of the duodenum crosses it, also the left renal

vein to join the cava : these two lie between the aorta and the



524* DISSECTION OF THE ABDOMEN.

superioi' mesenteric artery ; the transverse meso-colon is op-

posite to it in the interval between the pancreas and duodenum.
It is then concealed bj the mesentery and superior mesenteric

artery, and below this to its termination, only by the descend-
ing layer of peritonaeum which is continued into the pelvis; this

part of the vessel is surrounded by the aortic plexus, and in

front of it are the convolutions of the small intestine. The
aorta lies on the lumbar vertebrae, and is convex forwards ; on
the right side is the vena cava, and on the left the psoas muscle

Branch- and the sympathetic nerve. The branches from the aorta are

for the supply of the walls of the abdomen, and for the viscera

contained in it ; the latter are much the largest, and most im-

portant. The phrenic or diaphragmatic, not now visible, are

the first ; close to these is the trunk of the coeliac axis, which
appears at the upper border of the pancreas ; next, the superior

mesenteric, immediately below, is seen to come beneath the

lower border of the pancreas ; about half an inch lower down^
on each side, is the renal, and the spermatic arise close below^

and from the lateral part ; the inferior mesenteric is given oft"

about half an inch above the bifurcation of the aorta ; the lum-
bar arteries, corresponding to the intercostals of the chest, spring

from the back of the vessel, and the middle sacral from the

angle of division. The distance of these branches from each
Other, at their origin, will be better seen in a future stage.

Vena The veua cava inferior or ascendens, the channel by which

ferior"' ^he blood, distributed to the lower extremities and abdomen,
is returned to the heart and lungs, lies in front of the spine, and
to the right side of the aorta. It commences below, opposite

the interval between the fourth and fifth lumbar vertebrae, by
the union of the right and left common iliac veins, and has the

same relations to peritoneum and the viscera, up to the point at

w^hich the aorta passes through the diaphragm, except that it

crosses in front of the right renal artery ; above this opening it

ascends to the right side, separated from the artery by the right

crus of the diaphragm, forms the posterior boundary of the

foramen of Winslow, and reaches the posterior surfece of the

liver ; it then perforates the tendinous centre of the diaphragm,
Branch- and opcus into the right auricle. The inferior cava receives

the veins corresponding to the arteries supplied to the wall of

the abdomen, and to the generative and urinary organs ; but

those in connection with the arteries of the alimentary canal,

liver, pancreas, and spleen, open into the vena portEe. The
large veins of the liver, uniting with it at the diaphragm, do not

correspond to the hepatic artery, but are connected with the

function of the liver in the secretion of the bile. The left

spermatic vein opens into the renal vein instead of into the

vena cava.
Dissce- Place two ligatures on the upper part of the jejunum, and
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divide the intestine between them ; do the same near the ter-

mination of the sigmoid flexure of the colon, and cut across the

branches of the vessels and nerves that supply this detached

portion of the intestinal tube ; this should not be done close to the

intestine, but about midway in the vessels. Divide, at the same
time, the processes of peritonteum connecting it to the abdominal

wall, and remove it from the body; set it aside in water, till,

the stomach and duodenum being removed, the structure of the

whole can be examined at the same time, and during the inter-

val in which the body is turned on the face for the dissection of

the muscles of the back. Inflate moderately the stomach and
duodenum, by blowing into the jejunum where it is cut across

on the left side of the spine, and then proceed to clean the

stomach, duodenum, pancreas, and their vessels. Raise the

liver as high as can be done, or, what is better, let it be held

up ; remove carefully the small omentum from the coeliac axis,

"> expose its three branches, viz. coronaryj hepatic, and
.cnic ; and from the upper curve of the stomach, along which

n '.rtprial arch is situated,— the branch at the right extremity

;>j)ng !'•:;/) the hepatic, and that at the left from the coronary

artery : this is accompanied by an arch of veins, and, near the

left extremity, by the pneumo-gastric nerves, the left being in

front, and the right behind it. Follow the small coronary artery

towards the left side, to the stomach ; and the hepatic, to the

riglit, to the liver, without, however, stripping from them the

plexuses of nerves, which will be dissected with the solar plexus;

with the artery to the liver, are the vena porta:, the bile duct,

and many branches of large nerves on the portal vein. Along
the great curvature of the stomach is also another vascular arch

both of arteries and veins ; the right portion is from the hepatic,

and the left from the splenic. Raise the stomach, remove the

ascending layer of peritoneum from the pancreas, for the splenic

artery and vein which are behind it, near the upper border

;

follow them to the spleen, and trace the superior mesenteric

artery and vein beneath the pancreas, if it is not already done
;

clean the right extremity of this viscus, in contact with the

duodenum ; and the pancreatico-duodenalis artery, a branch of

the hepatic, is seen in front, between the two, and if the

intestine be gently raised, the duct of the liver will be found
between them, near the posterior surface. The duodenum
must be replaced in its natural position, that the relations of it

may be observed.

The stomach or dilated receptacle for the food is situated ^'°"^^''''-

between the cesophagus and duodenum, which, with the pro-

cesses of peritonaeum attaching it to the liver, spleen, and dia-

phragm, retain it in its position in the abdomen. It is of a Form,

conical form, the sides being flattened, with the base to the left,

and the apex to the right side, and it is directed obliquely from
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Size. above downwards, and from left to right. Its size varies much
in different individuals, and in some it is much constricted in its

i^ivi- centre. When the stomach is partially distended, it presents

two surfaces, an anterior and posterior ; two curvatures or

borders, the upper or small, and the lower or great curvature
;

two extremities, the left and right ; and two orifices, the cardiac

Antc*^*^^
and pyloric. The anterior surface looks upwards and forwards,

vior. or upwards when distended ; it is flat when the organ is empty,
but convex when it is filled, and is applied against the diaphragm,

Posto- abdominal wall, and liver; \\\q posterior, directed downwards and
backwards, or directly downwards, is flat or convex according

to its state of dilatation, and corresponds to the transverse
Curva. meso-colon and pancreas. The small curvature, directed up-

SmaH wards, or slightly backwards, extends from the entrance of the

oesophagus to the pyloric or right extremity ; it is concave
towards the left side, but convex near the right ; to it are

attached the small omentum and the coronary vessels. The
Large, great curvature or lower border, directed downwards^ or forwards

against the wall of the abdomen when the stomach is full, is of

much larger extent than the upper, and is convex, except near
the right extremity, and here it is concave, opposite to the con-
vexity of the upper curvature : to it is attached the great

Extrc. omentum, and an arterial arch runs along it. The left extremity

Lefr^
or tuberosity is the largest part of the organ, and consists of the

portion or pouch to the left of the opening of the oesophagus
;

it is situated deeply in the left hypochondriac region, superior

to the right extremity, and is connected to the spleen by the

Right, vasa brevia, and the gastro-splenic omentum. The right or

pyloric extremity is much smaller than the other, is cylindrical,

forms the apex of the cone to which the stomach is likened, and
situated below the level of the left, is also nearer the abdominal
wall ; its position varies from the gall-bladder, which it touches,

Orifices, to the umbilical, region. The cardiac orifice, or opening of the
Carchaj. cesophagus, is to the right of the left extremity, or about three

inches from it, and is the highest point of the stomach. The
Pyloric, pyloric orifice is the aperture of communication with the duo-

denum, and its position is marked by a firm circular ring ; it

limits the extent of the cavity within, is situated to the right

side of the spine, in contact with the gall-bladder, and much
below the level of the cardiac orifice.

Duode- The duodenum, or upper part of the small intestine, extends
from the pyloric orifice of the stomach to the left side of the

second lumbar vertebra, and terminates in the jejunum. It

passes at first upwards and to the right, to the neck of the gall-

bladder, then descends along the right side of the pancreas, and
finally turns to the left below the inferior border of this viscus,

so as to describe a curve, with the convexity to the right side

and the concavity to the left, which surrounds the head of the

num.
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pancreas. It is situated in the right hypochondriac, right

lumbar, and umbilical regions, and is retained in its natural

position by the reflections of" the peritonaaum over or around it.

Its course around the pancreas may be divided into three

portions ; the first, or superior transverse, from the pylorus to sapoiiov

the neck of the gall-bladder, is about two inches in length, it is v™sc"

free and moveable, is surrounded by peritonicum, and is in con- i"""'"-

tact with the wall of the abdomen in front, with the liver and
gall-bladder above, and with the bile-duct and vena portae

behind. The second or verlical portion descends to opposite wuticai.

the third lumbar vertebra, is from two to three inches long, and
is covered only in front by peritonaeum ; superficial to this part

is the upper end of the ascending colon, and it is crossed by the

transverse ; behind are the vessels of the kidney, and the

inner border of this viscus ; on the outer side is the ascending

colon, and on the inner or left, the pancreas, with the pancre-

^tico-duodenalis artery between tlio two, in front, and the ductus
L'uamunis choledochus or common bile-duct behind. If the

duci h^ followed down, it will be found to enter this portion of

the di.M.'ctum on the side in contact with the pancreas, and at

a point below its middle. Usually, before perforating the coats

of the intestine, it is joined by the duct of the pancreas, which
is easily exposed in the substance of the gland, near the posterior

surface, by scraping near the entrance of the bile-duct into the

duodenum. The third or iiiftrior transverse is continued across lu/Viior

the spine to the left side of the body of the second lumbar''"'
vertebra, is covered by peritonrcum only on the anterior surface,

and it has been seen projecting through the descending layer

of the transverse meso-colon. In front of it is the superior

mesenteric artery^ vein, and plexus of nerves; behind, are the

vena cava and aorta; and above, the pancreas; and the left

renal vein is either above or rather behind it. In this portion

of the small intestine, the chyme is mixed with the bile, and in

it the process of chylification begins.

The pancreas is a glandular organ, which secretes a fluid to pan.

assist in the process of chylification in the small intestine; it*^'''^^^*

is placed behind the stomach, and extends downwards and to

the right across the spine, from the spleen to the duodenum.
It is about seven inches in length, the right extremity or head
being much larger than the left, from which cause it has been
divided into head, tail, and body ; and it lies in the left hypo-
chondriac, the umbilical, and the right lumbar region. Tliis pivi-

body has a transverse and a vertical portion : the transverse, ^"'n)
""''

the longest, extends across the spine, is bil'urcated at its left

extremity, and, in its extent between this and the head, is

curved over the vertebral column and the vessels situated on
it; its narrowest portion is to the right of this, where it is

twisted, and its widest is rather to the left. The vertical portion
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Small or the small pancreas occupies the concavity of tlie duodenum,

creas. jo'"i"g with the transverse, above which it projects, and it

sends also a process to the left, along its lower border, beneath
the superior mesenteric vessel, so as to partially encircle them.

Reia- The anterior surface, inclined forwards below, is covered by the

^'"'"f" ascending layer of the transverse meso-colon ; and to expose the
Surfaces. *. / .... , , ... ^

^i^jj..
pancreas m its position in the abdomen, it is only necessary to

rior. detach the great omentum from the arch of the stomach, to

raise this, and to take away the process of peritoneum that

covers it on the spine : in front of it is the stomach. The

^\oi^'
posterior surface, uncovered by peritonEeum, crosses the verte-

bral column opposite the first lumbar vertebra, and lies on the

left supra-renal capsule, and on the left kidney, the aorta, cava,

and pillars of the diaphragm; on the superior mesenteric and renal

vessels, the splenic vein, and the commencement of the porta
Borders, ^q ^\^q right of the aorta. The np2)er border is thick, and above

^o""^"
it, in the centre, appears the cceliac axis ; to the left of this, the

splenic artery and vein lie along it ; and to the right, the
Lower. Jiepatic artery and first portion of the duodenum. The Icioer

harder is rather raised forwards by the superior mesenteric

vessels which appear below it in the centre, and to the left of

this, the inferior mesenteric vein passes beneath it to join the

splenic ; near the left extremity it touches the kidney, and at

the right, it is in contact with the third portion of the duo-
Extre- denum. T!\\e left extreniiti/ ov Xhe tail of the jjancreas touches the
mitit's.

gpiggj-, . j^j-|j j-]jg j-igJit extremity or head is received into the

„. concavity of the duodenum, and rather projects on the front of
Right. , . '^ . , •111- • I

the intestine, the pancreatico-ciuodenalis artery running be-

tween the two in front, and the common bile-duct behind.

Spleen. The spleen, an organ whose use is unknown, is situated in

the hypochondriac region, and is attached to the left extremity

of the stomach. Its shape is that of an ellipse, the longest

diameter being vertical ; it is convex externally towards the

ribs, and flat or slightly concave internally; and this surface,

turned to the stomach, is marked by a fissure or hilus in which
the vessels enter ; it is attached by the gastro-splenic omentum,
and is in relation with the tail of the pancreas. The pos-

terior border is thicker than the anterior ; and the lower angle,

the most pointed, is in contact with the kidney and the supra-

renal capsule. There may be more than one appendage to the

spleen, and it is oftentimes divided by fissures into lobules.
Arteries. "Y^Q cceMcic cixis, a short trunk about half an inch long, is the
^^'g^*^ first branch of the abdominal aorta, and arises from its front

opposite the first lumbar vertebra. It is placed between the

pillars of the diaphragm, above the pancreas, and on each side

is the semilunar ganglion, whose branches in the solar plexus

completely surround and cover it, and to the right is the lobulus

Spigelii of the liver ; the small omentum and stomach are in
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front of the arter^^ and conceal it. The cceUac axis supplies the

stomach, spleen, pancreas, liver, and duodenum, and divides

into coronary, hepatic, and splenic arteries.

The coronary artery, the smelliest of the three branches, coro-

passes to the left above the splenic, ascending at the same tira

between the layers of the little omentum to reach the cardiac

orifice of the stomach ; at this point it gives off oesophageal

branches, then turns to the right along the small curvature, and
between the laminge of the small omentum, to anastomose with

the superior pyloric of the hepatic. As it lies along the upper
border it sends down gastric branches to supply both sides of

the stomach, and those to the cardiac extremity anastomose in

the coats with branches of the splenic artery. The cesophar/eal ceso-

bro.nches ascend on the oesophagus, passing from the abdomen trench-

through the oesophagean opening in the diaphragm, to ana- «-'•

stomose with the branches supplied to this tube from the thoracic

aorta.

The superior coronary vein, with this artery, commences in VlIi:.

the oesophagus and in the cardiac extremity of the stomach ; it

then continues to the right, along the small curvature, being
joined by branches, accompanies the superior pyloric artery, and
opens into the vena ports near the liver.

The splenic artery, to be seen by raising the stomach, is, in spienic

the adult, the largest of the branches of the coeliac axis ; it is
-^"^'^^•

very tortuous, runs almost horizontally outwards beneath the

ascending layer of the transverse meso-colon, and behind the

upper border of the pancreas, with its accompanying vein,

above which it lies ; and near the fissure of the spleen it

divides into numerous branches, which perforate the concave
surface, either by its fissure, or by apertures in it, and are dis-

tributed in its structure. In this course it crosses the left crus

of the diaphragm, and to see it in an undissected subject will

require the same dissection as for the pancreas. Tiie branches Brauch-

of this artery are the following:— the pancreaticce parvcc, which ^""

are distributed to the gland as the artery runs along it. In the KmJ-e-

same position it gives off a larger branch, the pancreatica magna, '''^''^•

which is often absent ; it arises from the splenic, near the left
^^""se-

extremity of the pancreas, runs to the right in its substance
with the duct of the gland^, and supplies its structure. The
small vasa brevia arise, commonly, from the divisions of the ^'as-t

splenic, turn back in the gastro-splenic omentum to the left
'"^"'*^-

extremity of the stomach, and ramify in its coats, anastomosing
with the branches of the coronary, and with the following.

The yastro-epiplo'ica sitiistra, the last branch of the artery, is Left

often derived from one of the divisions of the splenic ; it turns ftfjill

downwards and to the right side, enters between the layers of
the great omentum, runs along the great curvature of the
stomach, and anastomoses with the right gastro-epiploic artery
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from the hepatic ; it distributes branches to both surfaces of the
stomach, to ramify in its coats, and supply the mucous mem-
brane, and it sends long branches downwards between the layers

of the great omentum. The artery is placed at some distance

from the stomach, unless this is distended, and it is accompanied
by a vein which opens into the splenic.

Vein. The splenic vein, of very large size, commences in the spleen,

and the branches issuing from it unite together to form the

trunkj which runs to the right behind the upper border of the

pancreas, but below the artery ; and opposite the aorta it crosses

to the lower border of the gland, and joins with the superior

mesenteric in front of the vena cava, to form the vena portee.

It receives the veins corresponding to the vasa brevia, to the

gastro-epiploic, and to the pancreatic arteries, and it is joined,

about its middle, by the inferior mesenteric vein.

Hepatic The hepatic artery, intermediate in size between the other
Artery.

^^^^^ -^^^^ j^^ ^.j^^ fcetus the largest of the three, is surrounded by
the greatest plexus of nerves. It runs to the right side, be-

tween the layers of the small omentum, above the curvature of

the stomach, and passes over the right crus of the diaphragm
and vena portse to reach the pyloric extremity of the stomach,

at which spot it gives off its principal branches, the gastro-duo-

denalis, and the superior pyloric ; it then ascends to the right, in

the peritonaeum in front of the foramen of Winslow, with the bile-

duct and the venaportge,— the artery being to the left, the duc£

to the right, and the vena portas behind and between the other

two,— and near the transverse fissure of the liver it divides into

Branch- right and left hepatic arteries : the left, the smaller branch, per-
^^' forates the left lobe to supply it, and the right, after giving off

Cystic, the cystic artery, which crosses the bile-duct to be distributed

on the gall-bladder, enters the under surface of the right lobe.

Superior Thc Superior 'pyloric branch arises from the hepatic, near the
Pyloric, pyloric extremity of the stomach, descends to it, turns along its

upper border from right to left, and anastomoses with the coro-

nary artery ; it gives small arterial twigs to both surfaces of the

stomach. The vein by its side was seen in dissecting the coro-

Gastro- nary. T\\e gastro-duodenalis artery, much larger than the pre-
duode- ceding, is a short trunk, extending only behind the upper trans-

verse portion of the duodenum, and dividing at its lower border

into the gastro-epiploica dextra, and pancreatico-duodenalis

branches. As it lies behind the duodenum, it gives some small

branches— inferior pyloric— to the lower part of the pyloric ex-

tremity of the stomach and to the pancreas. The stomach

must be moved in different directions to see it, and the two

Pancre- following. The pancreatico-duodenalis, the smaller branch of

fuiode- division, continues along the curve of the duodenum, lying

iiaiis between it and the pancreas, both of which it supplies, and it

anastomoses, below, with the upper branches of the superior

mesenteric to these organs ; a similar branch is seen on the
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posterior surface between the head of the pancreas and the

concavity of the duodenum. The gastro-epipldica dextra branch, Right

the continuation in size of the gastro-duodenahs, turns from epiploic

right to left along the great curvature of the stomach, and be- tT™":''-

tween the layers of the transverse meso-colon, to meet the

gastro-epiploica sinistra from the splenic, with which it anasto-

moses ; like the left gastro-epiploic artery, it gives branches to

both surfaces of the stomach, and to the great omentum, and
is surrounded by cellular membrane between its laminee. The
vein that corresponds to this artery opens into the superior Vein.

'

mesenteric, between its crossing the duodenum and the junction

with the splenic vein.

The ve7ia portce receives the blood returned by the veins vena

from the alimentary canal, pancreas, and spleen, and it differs Po^tae;.

from other veins in dividing into numerous branches which
ramify through the structure of the liver in a manner similar

to an artery. It commences behind the pancreas, but near its

lower border^ in front of the inferior cava, and about two inches

from the right extremity of the gland, by the union of the

splenic and superior mesenteric veins ; it is about four inches

long, ascends to the right in the layers of the small omentum
with the hepatic artery and bile-duct, and in front of the fora-

men of Winslow, to reach the left extremity of the transverse

fissure of the liver, and divides into a right and left branch
for the lobes. In this course it is joined, near the liver, by the

cystic vein and that from the upper curvature of the stomach.
The hepatic duct, or excretory tube to carry the bile from iiepatia

the liver, consists of two portions, a right and left, as it appears
^"'^''

-

in the transverse fissure of the liver ; but these soon join to

form the common hepatic duct, which, after descending for one
inch or an inch and a half, unites at an acute angle with the
duct of the gall-bladder in the common bile-duct — the ductus
communis choledochus, — which measures about two inches co\my\on

and a half in length, is vertical, and continues in the same direc- ^"'='-

tion, lying, at first, in the small omentum in front of the vena
portae, and to the right of the hepatic artery ; it then crosses be-
hind the first portion of the duodenum with the gastro-duodenalis

artery of the hepatic, but to the right side of this vessel, passes
between the vertical portion and the pancreas, nearer the pos-
terior than the anterior surface, and perforates, obliquely, the
wall of the intestine about the middle of this division. Before
opening into the duodenum it is joined by the small pancreatic
duct, or the two may open separately. To see the duct be-
tween the duodenum and the pancreas, the intestine must be
turned forwards.

The pneumo-gastric nerves are now seen terminating in the Pneumo-

abdomen on the stomach, one being on each surface of it. The Nerve.

left enters with the oesophagus, and, lying on the front, descends Left.

M M 2
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to the cardiac extremity ; it then divides into many branches.

Some of these continue forwards on the anterior surface of the

cardiac extremity before perforating the muscular coat, others

lie along the small curvature with the coronary artery^ extend-

ing as far as the duodenum, and some filaments leave this cur-

vature, ascend to the liver, and join the hepatic plexus of the
Right, sympathetic. The right nerve, situated behind the oesophagus

as this tube enters the abdomen, remains still posterior to it,

and on the back of the stomach divides into branches to be
distributed to its posterior part, and some join also the solar

plexus of the sympathetic.
Dissec- 'Pile dissection necessary for the semilunar ganglion and solar

plexus, with the different plexuses of nerves that are continu-

ous with it, is rather tedious, and will require some care and
dexterity. Let the air escape from the stomach and duodenum,
divide the vena portse, gastro-duodenalis artery, and common
bile-duct, behind the pylorus; and turn the stomach, duodenum,
and pancreas over to the left side, fasten them with hooks, and
raise up well the liver ; remove some cellular membrane, and
the vena cava is exposed ; next divide this vein above where
it is joined by the renal, and draw down its lower end. Beneath
it is the large reddish-looking semilunar ganglion of the right

side, enveloped with cellular membrane ; the great splanchnic

nerve is seen to pass between the fibres of the crus of the

diaphragm to end in this body ; and deeper than it, and usually

lying in the same interval between the fibres, is the small

splanchnic, which sends some filaments to join the nerves from
the ganglion, but the greater number descend to the renal

plexus. Filaments of nerves are directed outwards to the

kidney along its artery, and to the supra-renal capsule ; but by
far the greatest number pass inwards over the crura of the dia-

phragm, and around the coeliac axis and superior mesenteric

artery, constituting the solar plexus, from which the secondary

plexuses are to.be followed on the arteries of the coeliac axis, on

the superior mesenteric, on the aorta, and on the diaphragmatic.

The branches from the right pneumo-gastric nerve are to be

sought joining the plexus, and also the filaments of the phrenic,

which join above, near the cava, tlie plexus accompanying the

diaphragmatic artery ; but the phrenic will be better seen when
the liver is removed. In the spaces between the nerves of the

solar plexus numerous lymphatic glands and ducts will be found,

and the whole is surrounded by a dense cellular membrane
which it is difficult to remove.

sympp- The semilunar ganglia of the sympathetic are two in number;,

MervC one for the right and one for the left side ; they are the largest

semi'.u- ganglia of the sympathetic. The right, the only one exposed,

gita.^'" is of an oval or very irregular shape, but smaller below than

Kight. above, and frequently separated into smaller ganglia, which
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continue the lower portion In front of the aorta, to join the

opposite one. It is situated on the outer part of the crus of
the diaphragm, between it and the supra-renal capsule, opposite

to the cceliac axis, and is covered by the vena cava. By its

upper and outer part it is joined by the great splanchnic nerve,

which is a branch of the thoracic ganglia, and perforates the

crus of the diaphragm ; from the outer side nerves are directed

to the snpra-renal capsule and renal plexus, and from the inner

and lower arise the numerous branches and ganglia of the solar

plexus. The left ganglion is placed on the left crus of the Left,

diaphragm, and internal to the supra-renal capsule, is usually

smaller than the right, receives in the same manner the splanch-

nic nerve, and is covered by the pancreas.

The solai^ plexus, or great prevertebral centre of the sympa- Soiar

thetic system in the abdomen, from which branches proceed to

supply the viscera in the portion of the cavity above the pelvis,

consists of a large network of nerves continued from one semi-

lunar ganglion to the other, and of numerous small ganglia con-

nected together by filaments, so as to leave spaces or areolae, in

which are placed lymphatic glands. The plexus occupies the

middle line of the body behind the stomach and small omentum,
in front of the pillars ofthe diaphragm and of the aorta, and above
the pancreas. It is joined by the branches from the semilunar
ganglion of each side, by those from the small splanchnic nerve,

and some filaments from the pneumo-gastric nerve behind the

stomach also join it. The branches given off from the plexus
accompany the cceliac axis, an offset being sent to each artery

from it ; as well as the diaphragmatic artery, the renal and capsu-
lar, the superior mesenteric, aorta, spermatic, and inferior me-
senteric arteries. Around these the nerves still form plexuses,

similar to those of the solar, and continue with the vessels to

the different viscera : those with the aorta, superior and inferior

mesenteric arteries, have been dissected.

The cceliac plexus, a prolongation from the nerves of the solar, Cceiiac.

closely surrounds the short trunk of the arter}^, and divides into

secondary plexuses to accompany its branches. The coronary,

the smallest, runs with the coronary artery, is joined by fila-

ments from the right pneumo-gastric, and is distributed to the

surface of the stomach along the small curvature. The splenic

is formed of very small filaments which closely entwine around
the artery, and from it filaments or plexuses are given off with
the branches of the vessel to the stomach and the pancreas ; it

is then distributed to the spleen with the artery. The hepatic,

the largest, is divided into an anterior and a posterior portion

;

the anterior encircles the hepatic artery, is joined by some fila-

ments from the pneumo-gastric near the pyloric end of the
stomach, sends secondary plexuses to the branches of this

artery, viz. with those to the stomach, duodenum, and pancreas.,

M M 3
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and a cystic to the gall-bladder, and then enters the transverse

fissure of the liver with the vessel; the posterior, consisting of

larger branches than the anterior, is continued on the vena
portaj to the liver, and the nerves that enter into it are from the

right side of the plexus, and right semilunar ganglion : it is

finally distributed to the liver with the branches of the vein.

I5ia. The diaphragmatic plexus, one on each side, is very small, and

Itlc*^™'
^^ continued upwards on the artery of the same name to the dia-

phragm ; but the nerves soon leave the artery, perforate the
substance of the muscle, and join with the filaments of the
phrenic nerve,

ue-iai The renal plexus receives many small nerves which are con-

sraaii
tinued to it from the lower and outer parts of the semilunar

spianch. ganglion and solar plexus, it is joined also by the descending

Nerve, filaments of the small splanchnic ; for this nerve, after it has
passed through the crus of the diaphragm, divides into branches
to join, internally, the solar plexus, inferiorly, — and these are

the largest, — the renal plexus, and it also unites with the great

splanchnic nerve. The plexus of nerves is continued to the

kidney with the divisions of the artery. From the lower part

some filaments are detached to join with others from the aortic

plexus, to give rise to the spermatic, which supplies the testicle,

or the ovary and the uterus.

Supra- The supra-renal plexus, very small, is formed by some fila-
renai.

nicnts from the outer part of the semilunar ganglion ; it passes

with the artery to the supra-renal capsule, to which it is distri-

buted.

The direct continuation of the superior mesenteric with the

substance of the solar plexus is now observable, and its distri-

bution has been dissected with the branches of the artery to the

intestine.

Dissec- To remove the stomach, duodenum, pancreas, and spleen from
*^'°"' the body, tie the cesophagus as soon as it has passed through

the diaphragm, and then cut it across; divide the branches of

the cceliac axis and the nerves which are distributed to these

organs ; these may now be readily taken out to examine their

structure with the rest of the intestinal canal, during the time
that the body is placed on the face for the dissection of the

back. If the dissector has sufficient time, before the change
in the position of the body, he may proceed with the anatomy
of the ligaments of the liver, which maybe referred to, and then

this viscus may be also taken out, to examine its structure ; but

otherwise these parts must remain till the body is turned back
again. After the viscera are removed, detach the spleen from the

stomach, cut through the duodenum near the pylorus, and dis-

tend the stomach with air, dissect off the peritonaeal coat from
its front and from a small part of the duodenum, and the extent

of this coat, and the arrangement of the muscular, are seen.
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In the substance of the stomach are found four layers^ — an struc-

externalperitonaeal, an internal mucous,and intervening muscularlhrs'to-

and fibrous, with vessels and nerves between them. The jomto-™^cii.

ncEum gives a perfect covering, except at the small and large cur-^tuln'
vatures, where an interval exists between the layers of the
membrane in the small and great omentum, and into it the

stomach protrudes when it is dilated ; in this space are con-
tained some cellular membrane, the arteries of the curvatures,

and their nerves. Along the borders, too, it is less adherent
than over the centre of the organ. The muscular coat consists

of three planes or layers of fibres : the most superficial is con- Muscu-

stituted of longitudinal fibres which are continuous with those of
^^

the oesophagus, and they expand over the great extremity, and
sides of the stomach, diverging from each other ; along the

small curvature they are arranged as a distinct band, and on the

surface they are prolonged to the pyloric extremit}'^, becoming
more marked at this part. The middle layer is formed by
orbicular fibres, which describe parts of circles, are more nume-
rous in the centre and near the pyloric orifice, and, by their

projection into the cavity of the stomach, the muscular and firm

ring of the pylorus is constituted. The third or deep plane of

the fibres, but little marked, is found at the great extremity of
the stomach, over which they pass obliquely, instead of circu-

larly, from the left of the cardiac orifice towards the right end,

and on both surfaces of the organ. The muscular coat may be
removed from a portion of the stomach, and this is most readily

done near the pylorus, in order to see its thickness, which varies

in different parts. The fibrous layer is now seen between the

muscular and the mucous coats.

Enlarge a little the cardiac orifice, turn the stomach inside Dissec-

out, again distend it, but not too forcibi}', and remove the
''°""

layer of the mucous membrane from the fibrous ; raise it also

over the same extent as the spot from which the muscular was
taken away, and at the same time detach it, in part, from the

ring of the p3dorus, whose prominence into the cavity is now
marked, to see the muscular fibres surrounding it.

The Jibrous coat, if the stomach be not too much distended. Fibrous

is strong enough to prevent the bursting of the mucous lining ;^°^t-

it is vvhite and shining, and gives resistance and strength to

the viscus, so that if it be divided at any point, the mucous
membrane protrudes through it; it is more closely united to

the muscular than to the mucous coat, though a separate layer

of cellular membrane is found on each side of it. The mucous Miwnm
coat, the most internal, is connected by its outer surface to the ^°^^-

fibrous, by a thick layer of cellular membrane, and this union is

more intimate at the cardiac than the pyloric extremity ; it is also

much thicker near the pylorus, and is raised into a prominent
fold at this part by the subjacent ring of muscular fibre. Cut
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open the stomacli, and the appearance of the mucous membrane,
when not stretched out, is seen; it is covered by small folds or

rugse, which allow of its enlargement in distention of this organ.

It is soft to the feel, and in the natural and healthy condition

is of a pale red or rose colour. This lining of the stomach is

covered by the epithelium prolonged from the oesophagus, and
its surface, when examined by means of a lens, is found to

present small hexagonal depressions or cells, and into the

bottom of these, small vertical tubes, situate between the mu-
cous and cellular layer, are seen to open * ; the margins of the

cells are raised in parts, particularly near the pylorus. Some
small mucous follicles of a roundish shape are scattered over the

Artencs. membrane. The branches of the arteries perforate the mus-
cular layer, and, supplying it, ramify in the submucous cellular

tissue, and are finally distributed to the mucous membrane.
Veins. The veins have the same distribution, beginning in the tissues

Nerves, in which the arteries end. The nerves from the pneumo-gastric
can be followed to the muscular coat, and those from the

sympathetic, on the arteries, also to the mucous.
stmc. The duodenum or upper portion of the small intestine is

jJJg'^P^Q.
larger in size than the jejunum or ilium, and has also thicker

denum. coats, vvhich are similar in number to those of the stomach,
and may be dissected in the same way, by distending it. The

Pei-ito. serous or peritonceal, is only partial, the first portion of the
iiEEai. duodenum being covered as the stomach and remaining part of

the small intestine, but the two others are destitute of a tube

of the membrane, and are only in contact with it in front. The
Muscu- muscular coat, thinner than in the stoinach, consists of only two
lar Coat. p]r^pgg of fibres ; a superficial, with fibres longitudinal in direction

and difficult to see, since they are very thin; and a deep, with

stronger circular fibres, which extend round the tube of the in-

Fibrous, testine. If the muscular coat be divided, thejibroiis will be seen

between it and the mucous.
Dissec- Invert the intestine and distend it with air, but not too
*'°"' forcibly, or the cellular membrane between the coats and be-

neath the mucous membrane will be distended, and destro}^ the

appearance of the valvulse conniventes, or folds on the inner

siu'face of the mucous lining.

Mucous The mucous coat, attached by one surface to the fibrous, by a
Coat, layer of cellular tissue, free by the other in the interior of the

intestine, is covered by a mucous secretion, and is marked by
VaivuiEE numerous prominent folds of the membrane, the valvulce conni-

ven'te's
vcntes, which project into the interior of the canal amongst the

alimentary mass, serving to retard its progress, and to present

a greater surface for the absorption of the alimentary matter.

* For a description of these, refer to Dr. Sprott Boyd's inaugural Essay
on the Structure of the Mucous Memhra?ie of the Stomach, Edinb. 1836.
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These commence in the duodenum, about two inches from

the pylorus, increase in number about its middle, and are pro-

longed into the jejunum; they do not extend round the intes-

tine forming perfect circles, but about two thirds of the circum-

ference of the tube, and they then bifurcate or are inflected

to either side from the line of the circle ; the centre of each is the

deepest, and is near a quarter of an inch. Each fold is a pro-

jection of the mucous membrane, containing within it cellular

membrane, with the submucous layer of vessels and nerves,

and the fibrous coat is thickened opposite to it. Opening into Apcr-

the lower angle of the duodenum, on its inner side, is the aper-
ijle'^Bi^ie.

ture of the pancreatic and common bile-ducts, in a small papilla, '^"^t.
,

but they may have separate orifices. When a blow-pipe or

probe is passed into both ducts, the common is found to perfo-

rate the coats obliquely, lying for rather more than half an inch

in them, and it is accompanied by the duct of the pancreas,

which joins with it before it perforates the lining coat. There
may be a second pancreatic duct opening separately. If a por-

tion of the mucous membrane from the lower part of the intes-

tine be gently washed, to remove the mucus from the surface,

and then examined with a microscope, it will be seen to be
covered with numerous conical or cylindrical-shaped processes,

which give to the surface the appearance of velvet ; these are

the intestinal villi, which occupy the inner surface of the small ^ '"'•

intestine; their length is from one fourth of a line to a line, and
in their interior is found a plexus of bloodvessels, and lacteal

vessels. Covering the whole surface of the membrane between
the villi are numerous small apertures, by which the follicles oy^Fyiiicies

Lieherliuehn open into the intestine ; these foramina are in some b'er-

parts so numerous that the membrane resembles a sieve, j^g.
^uehn.

invert the intestine, distend it, and seek the glands of Brunner '^}'^^^^^^

near the pyloric end, by removing the peritoneal, muscular, andner.

fibrous coats ; they are small conglomerate glands, situate in

the cellular structure beneath the mucous membrane, are

visible without a lens, are found in greatest quantity in the

upper part of the duodenum, and cease in the commencement
of the jejunum.

The remaining part of the small intestine or the jejunwn and The Je-

ilium, about twenty feet in length, has no perceptible line to^jn'^""'

mark the termination of the one, or the commencement of the i^'"™-

other; but the two upper fifths are assigned to the jejunum,
and the three lower to the ilium ; the former has thicker coats

than the latter, because of its greater number of valvulge conni-

ventes, and it is also of larger size.

Take a portion of the upper part of the jejunum, a piece ofP'^sec-

the ilium near the termination, and another from the centre of
the small intestine ; let each be about four inches in length, and
distend it with air, to dissect the coats, as in the stomach.
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turef" '^^^^ peritonceal covering is complete except on the side next

Perito- the attachment by the mesentery, and here the vessels and

"f^^J,^"" nerves enter. It is very closely united to the muscular, so that

in taking it away in a small space the longitudinal fibres be-
Muscii- neath are usually removed with it. The muscular coat, seen

"^ when the peritonaeal is removed, has a longitudinal and circular

layer of fibres, which completely surround the intestinal tube,

the circular being the strongest. Dissect off this coat in a small
Fibrous, extent, to see the fibrous, which is similar to that of the

duodenum and stomach ; a cellular layer is also found on each
side of this partition ; open the three portions of intestine and

Coat°"^
wash them out. The mucous coat in the portion of the

jejunum is very similar to that in the duodenum, since the

valvulse conniventes are present in it, but in the ilium they
have altogether disappeared. When a piece of the mucous
membrane is examined under the microscope, the villi and fol-

licles of Lieberkuehn are seen as in the duodenum; and in it will

Glands be sccu at intervals the glandulce agminatce or glands of Peyer,
of Peyer.

^I^j^j^ are oval patches situate on the side of the intestine op-

posite to the attachment of the mesentery, and in a healthy in-

testine they appear as white spots about a line in diameter,

generally free from villi, and slightly raised in the centre, but
without any aperture, according to Boehm, by which the

whitish mucus that they contain can escape. Several of the

spots are contained in one patch, and each is surrounded by a

number of openings resembling Lieberkuehn's follicles, but they

are not so circular. In the intervals of the membrane between
the white spots, are seen the villi, rather larger than in the

other parts of the intestine;, and also the follicles of Lieberkuehn.
In fever, these glands ulcerate, and leave cavities in the position

of the white spots. Near the termination of the ilium, and in

the lower part of the small intestine, are the single scattered

Gian- glandulce solitaries, which Boehm states to be of the same nature

soi'ifa-
^^ ^^^^ white spots in the glands of Peyer ; they are surrounded

"i2. like them by a circle of apertures, are covered with villi, have
Vessels no aperture, but contain a whitish mucus. The vessels and
and I

. , ,, . . ,, , , ,

Nerves. 7ierves ni the small mtestme perforate the muscular layer, sup-

plying it, and then the fibrous, to be distributed to the mucous
coat, as in the stomach. The lacteals and lymphatics, com-
mencing in the mucous membrane and its villi, run to the

lymphatic glands between the layers of the mesentery.
otcei- Turn inside out a piece of the small intestine, after having

Tissue, c^t through, here and there, the peritonaeal and muscular coats,

and inflate it forcibly ; by this means the air distends the cellular

membrane in the wall of the intestine, and by cutting it when
dry, its disposition will be seen. If the intestine is half putrid,

this will fail, because the air escapes.

large
"^'^^ large intestine, about five feet long, or one fourth of the
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intestinal tube, is larger at its commencement in the coecum and^"'^**'

ascending colon, than either the descending colon or sigmoid
flexure, which are often reduced to the size of the small in-

testine. Of greater capacity than the jejunum or ilium, it differs

also in being sacculated, and having three longitudinal muscular
bands extending along it ; and in having small processes of peri-

tonaeum — the appendices epiplolccB— containing fat, attached to

it, but chiefly to the transverse colon. The coats, too, of this

intestine are thinner than in the duodenum or jejunum, and are

also of a lighter colour. In the rectum, the large intestine

again dilates, and the longitudinal bands are lost by their

diffusion over the surface.

Take the ccecum with a part of the ilium entering it, another nissec.

portion from the centre of the large intestine, and a third from
near the sigmoid flexure of the colon ; distend them with air,

and clean the cehular membrane from the coecum without
removing the bands from its surface.

The ccecum, the largest portion of the intestinal tube, is some- ccecum.

what of a conical shape, the widest part being above, continuous
with the colon,— its extent being limited by the entrance of the
small intestine, and the narrowest below, to which is fixed the

vermiform process. It is sacculated by means of three longi-

tudinal bands, which begin in the appendix, pass upwards over it,

diverging from each other, so as to give rise to three large

sacculi or protuberances, an anterior, and two posterior—a right

and left : small processes of peritonaeum containing fat are also

attached to it. By the inner or left side, it is joined by the small

intestine, about three fingers' breadtii from its lower part ; and
below this, and rather posterior to it, is the appendix vermiformis, Appen-

a small coecal tube about the size of a goose quill, and measuring mJVo^rt'^'

generally about three inches in length ; it is connected to the '"'^"

under and inner part of the ccecum by a process of peritoneum,
but its position and length vary much.

In the portion of the intestine taken from the centre of thecoicn.

colon, the same longitudinal bands and sacculated appearance
are seen, with the appendices epiploTcae which are longer, but
the calibre of the intestine is diminished; and in that from the
sigmoid flexure the sacculated appearance is less marked ; the

longitudinal bands are sometimes only tv/o instead of three, or

they may be disappearing. The diameter of this part of the

canal is often very much smaller. The coats of the large, are
the same in number and structure as those in the small intestine.

The peritonceal coat gives, generally, only a partial covering tostmc-

the front of the ccecum, but it surrounds the lower part and
" "^^^

fixes the appendix vermiformis to it by a kind of mesentery ; atn^ai

other times it extends behind the ccecum, covering its posterior
^'"'''

surface, and forms a suspensory fold which fixes it to the right

iliac fossa. On the transverse colon it closely adheres to the
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upper and lower surfaces of the intestine, and leaves a space

both at the anterior and posterior borders, to which tlie great

omentum and transverse meso-colon are attached. On the

portion of the sigmoid flexure it is the posterior surface^ as

before seen, which is uncovered ; so that all the colon, except
the transverse part, is much less surrounded by tiie peritontEura

than the small intestine ; and the surface of either the ascend-
ing or tlie descending colon may be reached bj' an incision

through the posterior wall of the abdomen, without injuring the
MuscLi- serous membrane which partially invests it. The muscular coat
lar Coat. . -tii-i n, i -i-i

consists or longitudmal and circular nbres : the longitudmalj

the most marked, are collected into three bands which extend
along the intestine at different parts of its circumference, and
these, being shorter than the tube, produce, by their attachment
to it, the sacculated or folded form. If the peritonaeum be care-

fully raised from the bands, the fibres will be seen ; they com-
mence in th.e longitudinal muscular coat of the appendix vermi-

formis, and then diverge from each other, ascending over the

ccecum ; the anterior, or right band, is larger than the others,

and the posterior sometimes unite together on the descending

colon ; on the rectum they are again scattered over the whole

surface. When these bands are divided, the pouches are

destroyed, and the intestine is much lengthened. The circular

fibres surround the tube of the colon in the same manner as in

c'oat?"^ the small intestine. 'Yhejibrous coat is exposed by taking away
the peritonseal and muscular coats from a portion distended with

air ; it is the same in the large as in the small intestine, and a

layer of cellular m.embrane is placed on each side of it. The

Co"at?"^ 'niucous coat is to be examined by opening the large intestine,

but the ccecum should be hung up to dry, in order that the

form of the ilio-coecal valve may be more readily observed ; but

to examine its structure, the dissection must be made, at another

time, on it in a recent state. When the mucous membrane is

placed under a microscope, it is perceived to be covered by

Foi-"
'^^ numerous small apertures, the mouths of the simple tubularfoU

licies. licles, which are placed in the mucous membrane of the large

intestine, from the ilio-coecal valve, at which the villi of the small

intestine terminate ; and by a vertical section of it these may
Solitary, t^^ ^^^^ ^^ extend below its surface. Some larger solitaryfol-

licles of a conical shape, the base of the cone being downwards,

are also found in it, but chiefly in that lining the ccecum and

anT^'^
appendix vermiformis. The vessels, nerves, and lymphatics

Nerves, have the same distribution In the large as in the small intes-

tine.

When the distended ccecum is dry, make an opening into its

Interior lower part, cut a piece out of the ilium close to its junction with

Cfficunv
'^^> ^"^^ take away the portion included in the ligature. On look-

ing into it, small prominent folds corresponding to the depres-
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sions between the sacculi on the outer surface are seen to extend

into it ; one of these^ much larger than the rest, projects on the

inner side for the extent of half an inch or more, and imme-
diately above the junction of the small with the large intestine,

but it gradually subsides as it is continued to the outer and
posterior part of the tube, and its extremities end on different

parts of the wall. This fold serves to separate the cavity of

the ccecum from that of the colon, and by dividing the

muscular band which crosses it, it may be seen to be only a
folding inwards of the coats, between the layers of which are

contained vessels ; it assists, also, in forming one side of the

aperture of termination of the ilium. Perforating the inner

side of the ccecum, below the fold which marks its separation

from the colon, is the small intestine, which becomes elongated

from before backwards as it is passing through the coats, one
half of its circumference being applied to the projection, before

described, in the interior, and the other, united to the wall,

pi'otrudes into the cavity, and ends by a free margin at a short

distance from the former, constituting the opposite side of the

aperture between the two. Before the ilium enters the coecum
it is closely united to its inner side by peritonseum and cellular

membrane ; but, if these be carefully separated in a recent and
distended specimen, the passage through the coats is seen to be
almost direct : this may be done, too, in the dried preparation,

when it will be apparent that the lower or semilunar border of

the opening consists of the coats of both the large and small

intestine applied to each other. The aperture of communica-
tion in a dried preparation is semilunar in shape, with the angles

directed forwards and backwards, the upper boundary being

straight and formed by the vertical fold of the interior, the

lower, semilunar, constituted by the coats of both the ccecum
and small intestine, and its size varies with the state of disten-

sion of the ccecum ; but, as its margins are directed obliquely

inv/ards towards each other, and the extremities are connected

to the vertical fold between the ccecum and colon, it has been
described as being situated in the folds of a valve— the ilio-mo-

ccecal — which consists of a vertical or ilio-coUc portion that ^ive.

extends more or less round the interior of the ccEcum, the ex-

tremities of it being called the frcB7ia ; and of a horizontal or

ilio-ccecal part, which is concave below, and convex above : the

former acting as a valve between the colon and ilium, and the

latter between the coecum and ilium. The opening of the vei'-

miform appendix is below and rather behind that for the ilium,

a small fold of the mucous membrane partly closing the aper-

ture and acting as a valve ; the appendix itself may be opened
if distended : it is a hollow tube closed below, whose use is

uaiknown, and in which, in the recen tstate, is contained a thick

mucus.
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Dissec" Place the pancreas on its front, and follow back from right to
*'°"*

left the duct already exposed as it perforated the duodenum;
and separate from each other some of the lobules of which it

consists,

struc- The pancreas is a conglomerate gland of the same nature as

the^Rin- the salivary, it is of a greyish-white colour, and secretes the
creas. pancreatic fluid which assists in the process of digestion ; it is

covered only on the anterior surface by peritonaeum, is destitute

of any distinct capsule, but is surrounded by cellular tissue

which projects into the interior, separating its lobes and lobules.

A small duct issues from the different grains composing the

lobules, and joins with similar offsets from other granules to form
larger tubes that unite together in the pancreatic duct or duct

Duct, of Wirsung, which occupies the substance of the pancreas,

situated nearer the back than the front, and commences by a
small bifurcated extremity in the tail ; in its course along the

gland it receives other small branches which come from the

different lobes, and, increased in size, it is usually joined at the

right extremity or head of the pancreas by a large branch from
the small pancreas. It then leaves the gland, perforates the

duodenum, and opens either conjointly with the common bile-

duct, or by a separate aperture, as before seen : the duct from
the upper part of the pancreas may also open separately into

the duodenvmi above the point of the common orifice. The
duct consists of an external thin coat and of an internal mucous.
The vessels and nerves for the supply of the pancreas have been
before mentioned,

struc- The spleen is a vascular, spongy organ, of a reddish or greyish

the^° colour, and of a friable texture, easily rupturing and breaking
Spleen. ^Qy^^y under pressure ; but its use is unknown. Its coverings

are a serous and fibrous coat; — the serous, derived from the

peritonaeum, entirely surrounds the organ, except where the

vessels enter, and at this part it is reflected along them to the

stomach, forming the splenic omentum ; — the fibrous coat,

stronger than the peritonaeal, closely surrounds the parenchy-
matous structure, determining the form of the organ, and sends

processes into its interior, which cross with others so as to pro-

duce a cellular structure similar to that of the corpus caverno-

sum of the penis. At the fissui*e on the inner surface the

fibrous envelope is continued into the interior around the vessels,

giving them sheaths, which send off smaller ones with their

branches, and these are joined by the small processes pro-

longed from the circumference, thus also assisting to form the

cellular arrangement : this may be shown by exposing the spleen

to a current of water to remove the mass contained in the cells,

or by inflating and drying it. When the spleen is cut into, a

reddish, pulpy, dirty-looking substance, contained in the cellular

structure, may be pressed from it, and this consists of a mass of
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globular red-brown granules, easily separated from each other,

and about the size of the red particles of the blood. The
arteries of this organ, very large in proportion to its size, run in Arte-

a tortuous manner in its substance, accompanied by the fibrous
"^^'

or trabecular tissue which gives them sheaths, and their ca-

pillary branches end in the plexuses of the venous canals ; but
the small arteries ramify in tufts in the mass of granules con-

tained in the cells before joining the veins. The splenic vei^i is vein,

remarkable in presenting large venous canals which occupy the

intervals of the fibrous structure of the spleen, appear to be
destitute of venous coats, and anastomose with each other much
in the same manner as the veins in the penis :— the alteration in

the size of both these organs depending upon the distention of
the canals. The venous plexuses unite together in the splenic

vein, which leaves the organ by the fissure, with the artery, and
has been seen to run behind the pancreas to join the superior

mesenteric in the vena portse. Connected to the sheaths of the
arteries are the corpuscules o'i Malpighi, which are difficult to be corpus-

distinguished in the human spleen, but in that of the pig they '^"''^°-

are seen b}'^ maceration ; they are round white bodies, about one
seventh or one fourth of a line in diameter, and disposed in clus-

ters which project into the pulpy substance; each contains a fluid

white matter, but it is not ascertained whether small branches
of the arteries perforate them. *

The liver is retained in its position in the right hypochondrium, Liga-

by folds of peritonaeum which attach it to the wall of the oTthe
'

abdomen or to the diaphragm, and have been named ligaments, ^iver.

The largest of these— the suspensory ox falciform ligament— is suspen-

situated between the upper convex surface of the liver and the
^°'^'^'

abdominal wall ; it is curved, the base being forwards and the
apex backwards ; its upper margin, convex, is fixed to the linea

alba above the umbilicus, to the rectus muscle of the right side,

and to a part of the under surface of the diaphragm ; the lower,

concave, and of much smaller extent than the upper, adheres to

the superior surface of the liver. Two layers of the serous
membrane enter into it, they may be separated with care, and
be traced to be continuous, below, with that covering the upper
surface of the liver, and above, with the membrane on the
abdominal wall and diaphragm ; in the base or free part is

contained the obliterated remains of the umbilical vein, which
runs from the umbilicus to the under surface of the liver, and
has been named the round ligcement ; and the fold results from Round.

the passage of the vein to the liver without perforating the

peritonaeum. The left lateral or triangular ligame?it attaches Left

the left lobe to the diaphragm, and reaches from the suspen- ^^''^''^'•

sory ligament on the right, to the left of the oesophagean opening

* See Mliller's Physiology, translated. by Baly, p. 569.
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in the diaphragm, in front of which it is placed ; two layers are
also found in it, and they are continuous with the peritonaeum
on the upper and under surfaces. It is not connected to the
posterior margin of the left lobe, but to the upper surface an-

Right terior to it. The right lateral or triangular ligament, formed
Lateral,

^jg^ ^g j-j-^g |g£-,. ^f ^^^ layers of peritonaeum, is not so readily

seen, because it lies deeply in the right hypochondriac region,

and to obtain a view of it the liver must be brought forwards.

It is fixed to the posterior border of the right lobe, and the
layers that enter into it are not so close together as in the left

;

it lies in front of the vena cava which is passing through the
Coro- diaphragm, and also above the right kidney. The coronary liga~
"^'^^' meat is situated at the junction of the right and left lateral with

the suspensory ; the posterior portion of the peritonaeum form-
ing it is flat, and the anterior oblique, so that a triangular space
is enclosed between them, in which the liver is uncovered by
peritonaeum ; and between the layers of the other different liga-

ments it is also uncovered.

Disscc- The relations having been observed, remove the liver from
*'^"' the subject by cutting across the ligaments one after the other;

divide the hepatic artery, and the vena cava which will be
found lying beneath the posterior border, and rather to the

right of the middle line ; the vein is to be cut through both
where it is perforating the diaphragm, and at its contact with

the liver. Place the liver on a table with the under surface

uppermost, and remove the cellular membrane from the vessels

and duct at the under part of the right lobe, or the transverse

fissure ; the duct and vena portae may be distended with air

;

clean the gall-bladder and its duct after they are inflated, and
follow backwards to the vena cava the remains of the umbilical

vein, which lies in the longitudinal fissure.

The The liver, a glandular organ for the secretion of the bile, is

the largest viscus in the cavity of the abdomen, but the relative

Form, size is Smaller in the adult than in the foetus. It is of an irre-

gular form, the transverse measurement being greater than the

antero-posterior, and it is divided into two unequal lobes by the

falciform process above, and the longitudinal fissure below

;

the right side and posterior border are thicker than the other
Borders, parts of the livcr. The posterior border, thick, particularly on
Poste- tiie right side, is marked by a notch which divides it into a

right and left portion, contains the vena cava, and corresponds

to the spine and pillars of the diaphragm; to the portion to

the right of the excavation is attached the right lateral, and to

;A^"te- that on the left, the left lateral ligament. The anterior border,

thin and convex, is on a level with the margin of the ribs near

their attachment to the sternum, and presents two notches or

hollowed out portions, one for the umbilical vein, and the other

Surfaces, to the right of this is opposite the gall-bladder. The upper
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surface, convex, is divided into two by the falciform ligament,

the right portion being the larger ; the lower, presenting an Lowsr.

irregular surface, is also divided by the umbilical fissure into a

right and left lobe, the former being again subdivided into the

square lobe, the Spigelian lobe, and the lobulus caudatus. The Lobes.

left lobe, or division of the liver, smaller than the right, is^sft.

separated from it by the fissure for the umbilical vein, and is

rather concave on the under surface ; the right is much thicker R's'it-

than the left, and in it the greater part of the substance of

the liver is found ; to it is attached the gall-bladder, and the

other lobes of the liver are projections on its under surface.

The lobulus quadratus or anonymus, a small oblong-shaped por- square.

tion, is placed between the gall-bladder and the umbilical fissure,

and in front of another,—the transverse,—which extends into the

right lobe from the umbilical, and receives the vessels ; it reaches
forwards to the free margin of the liver. The lobulus Spigelii orspi^e-

middle lobe is situated behind the transverse fissure and small 1'^"°

omentum, and between the umbilical or longitudinal fissure on
the left, and that for the vena cava on the right: two nar-

rowed portions are prolonged from it, one backwards towards
the posterior border, between the longitudinal fissure and that

for the vena cava, and the other horizontally to the right be-
hind the transverse : this last has been called lobulus caudatus ; cauda-

it extends to the right as far as the fissure, and then subsides in'"^'

the substance of the right lobe. The grooves on the under
surface for the vessels are named fissures. The lonaitudinall^^^^'^r'7.7 P 1

... , ^ Longitu-
or horizontal passes from the anterior thm, to the posterior tibial,

thick margin of the liver between the right and left lobes; the
anterior part, or that in front of the transverse fissure, lodges the
obliterated remains of the umbilical vein, which is often covered
by a process of the liver — pons hepatis— extended over it : it

is deeper than the posterior, and is called the fissure for the
umbilical vein ; and the posterior portion, situate between the
left and the Spigelian lobe, contains the obliterated ductus
venosus of the fcetus, or the continuation of the umbilical vein,

and is named fissure for the ductus venosus. The tra^isverse T\:ms-

Jissure extends horizontally to the right from the longitudinal,
^''''^^'^'

and has in front of it the lobulus quadratus, and behind the
lobulus Spigelii and the caudatus ; it is placed rather nearer
the posterior than the anterior border ; the small omentum is

attached to this part of the liver, and in it are found the vena
portae, hepatic artery, nerves, and lymphatics, with the biliary
duct. The fissure for the vena cava is to the right of the fis-

lobulus Spigelii, or between it and the right lobe, and the liver ''^''tiie

often forms another arch or bridge over this vessel. The cav'^!

depression for the gall-bladder is on the right lobe, and to the Fossajfor

right of the lobulus quadratus. There are two superficial de-u'Jaciae""
pressions on the under part of the right lobe, one anteriorly

N N
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Coioii, for the upper angle of the ascending colon, and a larger one
and slo- behind for the right kidney. The left lobe is also sometimes
^^'^^- flattened in a spot corresponding to the stomach, with which

it is in contact.
Vessels. The umbilical vein, open in uterine life to convey the blood

^i^Vein/'''^'^ *^'^" placenta to the foetus, but now, for the most part, an
impervious cord, extends upwards and to the right from the
umbilicus to the under surface of the liver; and, lying in the
longitudinal fissure, it gives branches to the left lobe, and divides,

opposite the transverse, into a right branch to join directly the
right portion of the vena portte, and ii.to one, the ductus venosus,
which continues it backwards to the vena cava. The blood,
conveyed in it at this time, circulated in the left lobe by its own
branches; in the right, by means of the divisions of the vena
portce, which are continuous v.'ith it, and the remainder of the
blood was carried on to the cava; but after birth the vein is

closed as far as to the transverse fissure, forming the round
ligament; it is also impervious behind this, constituting the
obliterated ductus venosus, which is sometimes open, but the
branches to the right and left lobes, opposite the fissure, remain
unclosed, and serve afterwards as the channel for the portal cir-

culation to the left lobe. In the transverse fissure, the hepatic

duct is the most anterior, the artery next, and the vena portoe

Duct's"^ most posterior of the vessels. The hepatic duds are two in

number, one for the right, and one for the left lobe of the liver

;

they are short, and soon unite in the common bile-duct which,

about one inch and a half long, is joined by the cystic to give

ArtM'° I'ise, as before seen, to the ductus communis choledochus. The
hepatic artery is small for the size of the liver, and supplies the

structure of the gland. It is a branch of the coeliac axis of the

aorta, and, near the transverse fissure, divides into a right and a

left branch ; the left enters the substance of the organ aT; the

left part of the transverse fissure, and the right, after giving the

cystic branch to the gall-bladder, sinks into the right extremity

of the fissure : the distribution of these vessels in the interior of

the liver, surrounded by the capsule of Glisson, and accompanied

by the branches of the vena portse, hepatic duct, and nerves

and lymphatics, will be followed when dissecting its structure.

Vena The venu jiortOB, the most posterior of the vessels, divides into
^°^'^'

a branch to the right lobe, which enters at the extremity of the

transverse fissure, and one to the left, which is much the longest,

since it is united to the brimches of the umbilical vein which

remain open after the obliteration of its trunk; and the third

branch is a smaller one to the lobulus Spigelii. The commence-

ment of this vessel has been seen, and it conveys blood from

the chylo-poietic viscera to the liver, for the secretion of the

bile.
stiuc- rpj-jg

][ygj. jg invested by a serous membrane which covers it
tiire. .'
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except in the intervals of the ligaments, in the transverse and serous

longitudinal fissures occupied by the vessels, and in the parts ^3™"

on which the gall-bladder and vena cava rest. The other enve- Fibrous

lope is a thin fibrous membrane which is closely united to the ^Jane!

peritonaeum, and sends processes inwards from its under surface,

which separate the ultimate particles or the lobules from each
other. At the transverse fissure in the right lobe it sends a

prolongation or sheath into the interior, with the vena portee,

the hepatic artery, ducts, nerves, and lymphatics ; and this, with

the cellular membrane that surrounds the vessels, constitutes

the capsule of Glisson, which accompanies the branches of the

vessels that enter by the transverse fissure, even to the lobules.*

The colour of the liver is of a reddish brown, and it is very

brittle under the finger. Follow into its substance the vessels Vessels.

that are found in the transverse fissure : their branches run
transversely, or from side to side, and if they are cut across

they do not remain open, because the sheath that accompanies
them allows of their retraction ; but another system of vessels,

the vense cavae hepaticse, which run from before backwards to

join the vena cava, remain open when cut across, inasmuch as

they are destitute of a sheath, and therefore the sides are kept

•apart by the numerous small branches that enter them. When
the hepatic artery is traced into the liver^ it is found that its Hepatic

branches run with the other vessels and nerves that enter the ^'^^''J'-

transverse fissure, being enclosed with them in the capsule of
Glisson ; that its small branches, named vaginal, anastomose with
each other in the sheath, so as to give it a vascular appearance

;

and that from the vaginal arteries, small branches,— the interlo-

bular.,— are sent between the lobules, to supply their structure :

this artery also supplies the vasa vasorum to the different other

vessels contained in the sheath, as well as to the venae cavge

hepaticae. The veins corresponding to this artery are continuous, Vein,

according to Kiernan, with the branches of the vena portge.

The vena portce has a distribution in the liver similar to that Vena

of an artery, and the blood flows from the trunk to the branches ;PJ''':a=-

entering at the transverse fissure, its primary branches, which
lie in channels or spaces in the liver— the portal canals, are

enveloped by the cellular sheath, and divide into secondary
ones, which occupy smaller spaces, still accompanied by a
branch of the artery and duct, nerves, and lymphatics ; from
these branches smaller offsets — the vaginal — arise, and
these, dividing in the sheath into many branches, give off the

minute interlobular veins, which surround the various lobules,

except at the base, anastomose with each other, and then enter

the interior to join the system of vessels of the venae cavae

* For researches into the anatomy and physiology of the liver, see Mr.
Kiernan's elaborate paper in the Philosophical Transactions, part ii., 1833,
from which the following facts are taken.

N N 2
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liepaticae. In some of the smaller spaces, the branches of the
porta are often not entirely surrounded by the vascular sheath,

and then, instead of supplying vaginal branches, they give off

the small interlobular veins. This vein contains the blood from
which the bile is secreted, and it commences by one system of
vessels in the interior of the liver, from the branches of the
hepatic arterj', and by another, in the remaining chylo-poietic

Hepatic viscera. The hepatic duct commences in plexuses in the interior
^^'^'

of the lobules, from which branches pass out to form interlobular

ducts, which Kiernan supposes to anastomose with each other

around the lobule, as is the case with the interlobular veins of

the vena portae: these small ducts unite into larger or vaginal

branches, which join the trunks as they lie in the capsule of
Glisson in the portal canals, and these again unite to give rise

to the right and left hepatic ducts, which form the common bile-

duct by their junction ; thus this tube, like the other vessels that

enter in the transverse fissure, has both vaginal and interlobular

branches. The ducts closely accompany the artery in the

portal canals, and are very freely supplied with blood. " From
that edge of the liver connected to the ligament (left lateral)

numerous ducts emerge, which ramify between the two layers

of peritonaeum of which the ligament is composed." They divide,

anastomose with each other, and, forming arches, return to the

liver, to join with others issuing from it. There are also small

branches of the hepatic artery, vena portae, and hepatic veins

M'ith absorbents between the layers; and to see them, Kiernan
recommends that the ligament should be dried on glass after

Nerves ^]^g ducts are injected with size or mercury. The nerves and
Lymph- lymphatics have been followed only into the portal canals. The
^'^"^*' capsule of Glisson is described by Kiernan as " a cellulo-vascular

ofGiis- membrane, composed of the vaginal branches of the duct, vein,
^'"'" and artery, ramifying in a layer of cellular tissue." A process

of this sheath also accompanies the vessels in the intervals

between the lobules, forming a cellular layer around each, except

at the base; and the cellular membrane is also continued into the

interior with the branches of the interlobular veins of the portae.
Venas The vencB cavce hepaticce run from the anterior to the posterior

iiepa- border of the liver, and are destitute of a sheath of cellular
*"^^' membrane ; they commence by a small vein— the intra-lobular

—from the interior of each lobule ; these unite together in

larger veins— the sublobular,— and by the junction of these are

formed the hepatic trunks, which leave the posterior part of the

liver in its large depression, and open into the cava by means
of three or four large orifices. Its divisions lie also in spaces

or hepatic venous canals ; the sublobular veins, the first

branches of the hepatic trunks, have thin coats, and are sur-

rounded on all sides by the bases of the lobules which are

deprived of a cellular investment^ and from which the intra-
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lobular veins are received ; whilst the hepatic trunks or larger

divisions are thicker than the sublobular, receive larger branches

of the veins, and lie in canals formed by the surfaces of the

lobules, which are invested by the capsule of Glisson. The
small apertures marking the junction of the branches are seen

in the interior of the veins when they are opened. By an

examination with the microscope, the mass of the liver is seen

to consist of numerous lobules, or aciiii of some anatomists, pheLo-
which resemble leaves in their connection to the small ^'^ii^

^cfni*^'^

that leaves them below, the lobule beini? analogous to the ^
lamina, and the intra-lobular vein to the petiole of the leaf.

" The lobules are not, however, flattened bodies like leaves

;

for, as the smaller veins enter the central vein in every direc-

tion, so small processes project in every direction from the

lobules, the number of processes being equal to the number of

veins terminating in the central vein." It is surrounded by a
gj^^gj^

sheath of cellular membrane prolonged from the capsule of

Glisson, except at the base which is closely united to the

sublobular hepatic vein, and from which the intra-lobular

vein emerges ; the cellular membrane is also continued into the

lobule. Around it, in an injected liver, is the anastomotic compo-
circle of the interlobular veins of the vena portae, of the inter- sitiou.,

lobular branches of the hepatic duct, and of the artery ; and
if one be divided transversely, it presents the central intra-

lobular vein, from which branches proceed to the projections on
its circumference. Each lobule has in its interior a plexus of

biliary ducts, vvhich anastomose together, forming the reticu-

lated lobular biliary plexus, which is continuous externally, by
l^^,,,,,,^

branches that perforate its substance, with the interlobular divi-biiary

sions of the ducts in the investment of cellular membrane ; on ^^"^'

the coats of the ducts in the plexus, the secretory branches of
the vena portae ramify. Within it also is the lobular vetious

j^^^^^^

plexus of the ultimate branches of the vena portae, which is venoua

derived from the interlobular veins of this same vessel around ^^"^"

'

its exterior; it is situated near the circumference of the lobule,

the intervals between its branches being occupied by the lobular

biliary plexus of the duct, and from it numerous small

branches converge to the centre to end in the intra-lobular

vein. From its centre issues the intra-lobular vein whose
j„fjg_

branches are continuous with those of the vena portae, and it 'ovular

conveys the blood from the lobule, after the secretion of the ^'"'

bile, by opening into the sublobular vein. The arteries for the .

supply of the structure of the lobule are derived from the
branches of the hepatic artery, and they end in the lobular

venous plexus ; but nerves and lymphatics have not yet been j^gr^gs

followed into their interior, though superficial lymphatics a'^J

occupy the surface of the liver- The bile is secreted from theatics.^^'

branches ofthe vena portee in the lobules by means of the lobular

N N 3
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biliary plexuses, and the blood from which it is secreted is ob-

tained from the chylo- poietic viscera, partly from the ramifications

of the hepatic artery in the liver, and partly from the other

arteries sent to the remaining organs of this class. The blood
from which the bile has been separated is conveyed from the

lobules by the intra-lobular veins, and then by the other branches

of the hepatic veins to the vena cava; and the bile, the product
of the secretion, by the interlobular ducts to the hepatic duct.

When congestion of the hepatic venous or intra-lobular vein

takes place, the margin of the lobule is pale ; but vvhen the

portal venous, or lobular venous plexus is congested, the

centre appears light coloured in comparison with the circum-
ference.

Gall- The gall-bladder, or receptacle of the secreted bile, is situated
bladder,

j,-j ^ depression on the under surface of the right lobe, and to

the right of the lobulus quadratus ; it is conical or pear=shaped,

the larger end being directed upwards and forwards to the

anterior margin of the liver, beyond which it projects when
it is distended, so as to touch the abdominal wail; and the

smaller, in the opposite direction, reaches to the transverse

fissure, and ends in the cystic duct which is slightly convoluted

at this part. Its surface, in contact with the liver, is separated

only by cellular membrane, so that it can be readily detached;
the other is covered by peritonaeum, and is in relation with the

upper part of the ascending colon, and with the first part of the

duodenum.
stiLic- The gall-bladder has a peritongeal, fibrous; and mucous coat,

"^ : with layers of cellular membrane connecting one to the other.

Perito- The peritoncBCil, is only partial, the membrane being reflected

Coat. over the under surface, so as to attach it to the livei", and the

portions of the two, therefore, in contact, are not covered by the

serous membrane. The larger extremity is entirely surrounded,

and though it is distended so as to project beyond the margin
of the liver against the abdominal wall, is still covered by it.

Fibro- The Jibro-cellula7- coat, similar to that in the wall of the in-
ceiiu.ar.

tegtii-,gg^ gives a perfect covering to the sac, and limits, by its

strength, the distension of the organ ; on the surface of this

the cystic vessels ramify, and it is united to the liver by cellular

• membrane. Muscular fibres have been described as entering

Biucous. into the structure of the coats. The mucous coat, the most
remarkable, may be studied in one instance, in the recent state,

by opening the gall-bladder ; but it should also be seen on

another specimen distended and dried. \\\ the interior it is

thrown into numerous folds or rugfe, and in enlarged bladders,

or in those in which gall-stones have existed, the areolar or

honeycomb appearance of the membrane is much better

marked. It is continued thi'ough the cystic into the common,
bile-duct, and at the commencement of the cystic it forms folds
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which are best seen in a dried preparation : they are small'

horizontal projections into the tube, about nine in number,;

and placed alternately on the opposite sides of the canal, are

fixed to the wall by one margin, and are free in the cavity by
the other. Their use is to facilitate the ascent of the fluid into

the gall-bladder, by supporting the column. The cystic duct incystic

which the gall-bladder ends is about an inch and a half long, and°"'^'^-

joins the common hepatic at an acute angle to form the common
bile-duct. Its coats are the same as those of the gall-bladder,

and at the junction of the cystic and hepatic ducts is a fold of

the mucous membrane. The cystic artery is a branch of thecystic

right hepatic, and at the neck of the gall-bladder it divides into
^''=^^^'^-

two branches, which ramify on the surfaces. The vein opens
into the vena portee near the liver ; the nerves accompany the Nerves.

artery, and are from the hepatic plexus : the lymphatics are

numerous.
The body being turned back again, proceed with the follow- pissec-

ing dissection ; or if the position of the subject is not to be
'°"*

changed, continue with the same. Remove the peritonaeum
from the abdominal surface of the diaphragm, by tearing it off,

the knife being used but seldom, and chiefly to detach it from
the central tendinous portion of the muscle ; clean the semi-

lunar ganglion of the left side ; take from the surface of the

aorta and cava, in the middle line, the plexuses of the sympa-
thetic, as well as the cellular membrane that covers them, and
trace the iliac arteries and veins, or the bifurcations of the

aorta and cava, to Poupart's ligament ; the iliac artery is

crossed by the ureter and spermatic vessels, and near Poupart's

ligament the genito-crural nerve lies in front of it : these parts

should not be displaced in removing the cellular structure in

which they are imbedded. On each side of the spine, clean

away the fat from the kidney, its vessels, and supra-renal cap-

sule ; then dissect the psoas muscle which is situated beneath
it, taking care of the nerves, and reflect inwards the fascia that

covers it ; but on one side leave this untouched till it is ex-
amined. The genito-crural nerve is to be found in front of the
lower part of the psoas muscle, since it perforates it about the
middle ; the ureter and spermatic vessels also cross this sur-

face ; along its inner border, close to the bodies of the vertebraB,

is a chain of lumbar lymphatic glands, and the abdominal gan-
gliated cord of the sympathetic ; and escaping from beneath
the outer border are some of the remaining branches of the
lumbar plexus, the ilio-inguinal and musculo-cutaneous being
above, the external cutaneous at the middle, and the large

anterior crural at the lower part : the obturator nerve is found
to the inner side of the muscle and below it. External to the
psoas, and occupying the interval between the last rib and crest

of the ilium, is the quadratus lumborum muscle, covered by a

N N 4
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layer of fascia derived from the fascia lumborum ; this may be
allowed to remain for the present ; and crossing its upper part

is the last dorsal nerve, and a branch from a lumbar artery.

In the iliac fossa is the iliacus muscle, covered also by the iliac

fascia, w^hich is also to be left on the one side.

Branch- The relative anatomy of the aorta and vena cava was seen

Aoru!'^ before the different viscera were removed ; but the origin of

the branches, as well as the arteries which could not be then

dissected, can now be examined. The extent of the abdominal

aorta is from the opening between the fleshy pillars of the

diaphragm, opposite the last dorsal vertebra, to the left side of

the body of the fourth lumbar vertebra, and it here divides into

the two common iliac arteries. The phrenic arteries arise

from each side of the aorta, immediately after it has entered

the abdomen ; the coeliac axis springs from it close to the

margin of the tendinous ring of the diaphragm, and about a

quarter of an inch below is the superior mesenteric artery ;

half an inch lower are the renal arteries ; close above, on each

side, the capsular to the renal capsule, and below, the sperm-

atic ; about half an inch above the bifurcation is the inferior

mesenteric, and from the angle of division is the lateral sacral

arter}^ The small lumbar branches arise from the posterior

part of the aorta, one being opposite the centre of each ver-

tebra, as in the thorax. Examine, now, the branches that have

not been described, with the exception of the lumbar and middle

sacral, to be afterwards seen.

Dia- The diaphragmatic or plirenic arteries, two in number, arise,

atic'^^"^'
O"^ ^"^ each side of the aorta, as soon as it appears in the ab-

Artery. domen. Each branch is directed upwards and outwards over

the corresponding crus of the diaphragm, the left passing behind

the oesophagus, and the right behind tlie vena cava, and it

divides into an internal and external branch ; the internal turns

forwards round the cordiform tendon, and anastomoses with

branches from the internal mammary, as well as with its fellow

;

the external, the larger division, runs outwards to the attach-

ment of the muscle, dividing into branches which supply the

diaphragm and supra-renal capsule, and inosculate with the in-

tercostal arteries.

Veins.
" Two veins accompany each artery, and they open into the

inferior cava.
Plexus

'pi'ig diaphragmatic plexus of nerves is derived from the solar

Nerves, plexus, it encircles the artery at first, but the filaments after-

wards leave it, sinking into the diaphragm which they supply^

and in it they join with filaments of the phrenic nerve.

Phrenic The pkreiiic nerve of the cervical plexus may now be fol-
>^erve. lowed to its termination. Its filaments of distribution perforate

the diaphragm, and then spread out before entering the fleshy

fibres hi which they terminate ; one filament from the right nerve
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passes transversely behind the cava, to join with a similar one

from the left, in front of the crura of the diaphragm.

The Te7ial arteries, two in number, and of considerable size, Renal

arise, one on each side of the aorta, about half an inch below ^
"^'

the superior mesenteric, and come off nearly at a right angle

with the aorta; each is directed downwards and outwards to the

kidney, near which it divides into four or five branches which
enter its fissure between the vein and the ureter. The right

renal artery is longer than the left, because of the position of

the aorta on the left side of the spine, and oftentimes arises

lower down ; it is covered at first by the vena cava, and then

by its corresponding vein, and it crosses the spine and psoas

muscle ; the duodenum and pancreas are also in front of it.

The left is beneath its vein, and crosses the psoas muscle. They
supply small branches to the supra-renal capsule, and to the

cellular membrane around the kidney. The varieties in their

origin are very frequent, there being two or three arteries for

one or both kidneys : when there are two to the right side, one
may pass before, and one behind the vena cava.

The renal vein commences by four or five branches which Vein.

leave the kindney at its fissure, and unite into a trunk that runs

almost transversely inwards, superficially to its accompanying
artery, to join the vena cava. The right is the shortest, this

difference depending upon the position of the vena cava on the

right side of the spine ; and its junction with the cava is situated

higher than the union of the left with it. The left vein, longer

than the right, crosses the aorta close to the origin of the supe-

rior mesenteric artery, beneath which it is placed, and when
the inferior transverse portion of the duodenum crosses the

aorta near the origin of the mesenteric, the intestine is partly

in front of it. Each vein is joined by some small branches from
the supra-renal capsule, but the left receives the left capsular

veins, and in addition, the left spermatic, which opens into it

at a right angle. The size of the vena cava is much increased

after the union of the renal veins ; and, occasionally, the common
iliac of each side extends upwards to the renal, before the left

crosses the spine to unite with the right iliac vein in the ascend-

ing cava.

T!\\Q capsular arteries are small branches which leave the aorta, capsular

one on each side, close above the origin of the renal. Each runs Arteries,

outwards, giving small branches to the cellular membrane, and
near the supra-renal capsule divides into branches which run
on the surface of this body, and then perforate it to be distri-

buted in it: in the foetus, these arteries are as large as the renal.

The arteries from the aorta to this body are called the middle
capsular, those Irom the diaphragmatic being named superior,

and those from the renal, inferior capsular.

The veins commence in the supra-renal capsule, and open on Veins.
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the right side into the vena cava, and on the left into the renal

vein.

Sperm- The spermatic artery arises on each side of the aorta close be-

tery.^"^" 'ow the renal ; it descends with a direction outwards over the psoas

muscle, the right passing also over the inferior cava, to reach the

vein of the same name ; it then continues to the internal abdo-
minal ring, accompanied by its vein, and surrounded by the

spermatic plexus of nerves, and crosses in front of the ureter,

and the external iliac artery near its termination ; as it passes

through the ring, it comes into contact with the vas deferens
which separates it from the epigastric artery, and its distribution

in the cord, and to the testis, are seen with the dissection of

these parts. Each is placed beneath the peritonaeum, that of

the left side being crossed by the sigmoid flexure of the colon,

and that of the right by the termination of the ilium in the

coecum. In the female, the spermatic artery descends into the

pelvis, enters between the layers of peritonaeum in the broad
ligament of the uterus, and distributes branches to the ovary,

uterus, and Fallopian tubes ; these anastomose with the uterine

arteries from the internal iliac. These arteries are remarkable
for their small size and great length ; and in the male their

direction is more outwards than in the female : though straight

in the first part of their course, they become tortuous near the

testis, and in the cord. Whilst the testes were in the abdomen
near the kidneys, the spermatic vessels were short, but they

elongated with the removal of the testicle from this spot. Its

origin varies much on the two sides.

Vein. The spermatic vein commences, in the male, in the testis and
epididymis, and in the female, in the uterus, ovary, and Fallo-

pian tube. In the male, it is divided in the cord into many
branches, which anastomose, and form the spermatic plexus ; it

then enters the abdomen by the internal abdominal ring, ascends

over the psoas muscle and ureter^ and about the middle of the

psoas gives rise to another plexus,

—

the plexuspampiniforme : the

vein on the left side opens into the left renal, and that of the

right into the vena cava, opposite the second or third lumbar
vertebra, and below the renal vein. The left spermatic vein

sometimes joins with the inferior mesenteric, and, through it,

with the system of the vena portae.

The middle sacral and the lumbar arteries will be dissected

with the parts to which they are distributed.

Common The commofi iliac arteries run downwards and outwards from

Anery. the bifurcation of the aorta on the left side of the body of the

fourth lumbar vertebra, to opposite the sacro-ilac symphysis,

and at this spot they divide into the internal and external iliac

vessels. The right is longer than the left, from the position of

the aorta on the spine; each lies on the body of the last lumbar
vertebra, is covered by peritonaeum, and near its termination is
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crossed by the ureter : along the outer side is the psoas muscle.

The left is crossed in front by the branches of the inferior me-
senteric artery, which descend into the pelvis ; and its vein is

below it. The right common iliac vein is above and behind the

corresponding artery, and that ofthe left side passes also beneath
the right common iliac artery.

The external iliac artery, one of the branches of division of the External

common iliac, extends from the sacro-iliac symphysis to the Anery.

lower border of Poupart's ligament ; it then leaves the pelvis, and
takes the name of femoral. A line from the umbilicus to half

an inch internal to the centre of Poupart's ligament, will be over

its direction in an unopened abdomen. It lies along the inner

border of the psoas muscle to near Poupart's ligament, but it

then passes in front of the psoas ; it is covered by the perito-

naeum, and by the subserous cellular layer beneath it, which is

seen in dissecting femoral hernia, and also by Poupart's liga-

ment ; it is crossed oftentimes at its commencement by the ure-

ter : the genito-crural nerve descends on it, and near Poupart's

ligament it is also crossed by the spermatic vessels, by the cir-

cumflex ilii vein, and by the vas deferens, which, in turning

down into the pelvis, touches its inner side ; some inguinal

glands are found on the inner side. The right is crossed by the

ilium, which terminates in the coecum, and its vein passes be-

hind it to the iliac side, though on the pubes it is internal or to

the pubic side of the artery, and on the same level ; the left has

in front of it the sigmoid flexure of the colon, or commencement
of the rectum, and its corresponding vein is internal to it and
below it. Some small unnamed branches are given off to the Branch-

inguinal glands, but near Poupart's ligament, the epigastric and^^"

circumflex ilii arteries, already seen in the abdominal wall, arise

from it : each of these branches is accompanied by one or two
veins.

The external iliac vein, the continuation of the femoral, re- veins.

ceives the circumflex ilii and epigastric veins, and reaches to the External

sacro-iliac symphysis to join with the internal, in the common
iliac vein. Beneath Poupart's ligament it is placed internal to

the artery, and on the pubes between the pectineus and psoas
muscles; and the left maintains this position internal to the
artery but below it, whilst that of the right side soon passes be-
neath the external iliac artery to reach its outer side.

The common iliac veins extend from the sacro-iliac symphysis com-
to the right side of the body of the fourth lumbar vertebra, to^;""

unite in the cava. The right is external to the common iliac

artery, and above it; but the left, the longest, lies below the
artery of the same name, and moreover, crosses beneath that of
the right side to join with the right vein. The relation of the veins
is much the same as that of the arteries ; each receives the ilio-

lumbar and lateral sacral, and the left, the middle sacral vein.
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Instead of the veins uniting in the cava opposite the bifurcation

of the aorta, they may extend upwards on each side of this

vessel, as high as the kidney, before the left crosses over it to

join the right. There may be also a transposition of these

vessels, the cava being on the left, and the aorta on the right of

the spine, but this is more rare than the preceding variety.

Kidne
'^'^^ kidney, a glandular organ for the secretion of the urine,

is situated in the lumbar region, and there is usually one on each
side of the spine, but it is not very uncommon to find the right and
left united into one by a transverse portion across the aorta. The
relation of these organs to tlie surrounding parts was studied before

Form, the removal of the viscera. Each kidney is closely surrounded by
a bed of cellular membrane, and when this is taken away, it ap-
proaches in shape the form of a French bean ; its direction is

oblique from within outwards, the upper end being nearer the

Extre- spine than the lower. The upper extremity, generally the
irnties.

largest, is surmounted by the supra-renal capsule ; the lower is

Borders. Hiorc pointed. The outer border is convex ; and the inner pre-

sents a fissure or liihis into which the vessels enter, and by
Sur. which the excretory duct leaves the organ. The anterior sur-
faces. , f^j,g jg convex ; and the posterior, flatter, rests on the diaphragm,

psoas, and quadratus lumborum, from which it is separated by the

fasciae that cover them. The kidney of one side is to be dis-

tinguished from that of the othei", by the greater size of the

upper end, and by the greater convexity of the anterior surface.

Vessels Of the vessels that enter the fissure of tine kidney, the divi-

Fissure. sions of the vein are most anterior, those of the artery in the

middle, and the excretory duct or ureter is most posterior ; the

position of the ureter, which is directed down along" the lower

part of the kidney, points out with greater precision than the

size of the extremities, to which side of the body a kidney may
belong. The anatomy of the vessels external to the orgfin has

Ureter, been seen, with the exception of the duct. The ureter, or ex-

cretory tube of the kidney, to convey the urine seci'eted in this

organ to the bladder, is about eighteen inches long, dilate^d at

its commencement in the pelvis of the kidney, and narrowed in

its middle to about the size of a goose-quill ; it enlarges agi^in

• near its termination in the bladder. Its direction is oblique
downwards and inwards to the pelvis and side of the sacruro,

and having entered this cavity it again changes its course, ar^d

runs almost horizontally forwards between the layers of the
peritonaeum in the posterior ligament of the bladder, to perforatS*

the lower and posterior part of the organ. In this extent it is^

placed beneath the peritonaeum, passes over the quadratus lum-f

borum and psoas muscles, and a little below the middle of the'

last it is crossed by the spermatic vessels; it then enters the'

pelvis by passing in front of the common iliac or external iliac

vessels, beneath the sigmoid flexure on the left side, and the S
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end of the ilium on the right ; and placed on the inner side of

the vessels, it extends forwards to the bladder, forming an arch
below the obliterated hypogastric artery, and when near the

bladder, the vas deferens lies between it and this viscus. In the

female it is situated along the side of the neck of the uterus,

and upper part of the vagina. These relations in the pelvis will

be seen more clearly with the dissection of that part. This tube
is sometimes double.

Cut across the vessels that go to the kidney, and remove it pissec-

to examine its structure ; for this purpose the kidney may be
'°"'

divided by a vertical incision from the outer to the inner border,

or the portion of the organ above the entrance of the vessels

may be gradually removed, following in, at the same time^ the

artery, vein, and duct, that enter at the hilus.

Besides a partial peritongeal and cellular investment, ajibrous^truc.

covering surrounds the kidney, and sends numerous small pro- 1"^'

cesses into the interior of the organ, and at the hilus, one Coat.

.

around the vessels that enter at this part, like the envelope of

the liver. The colour is of a brownish red, and the tissue is

firmer, and less brittle than that of the spleen or the liver: two
distinct structures are also seen to enter into the texture of the
kidney; an external granular investing portion,— the cortical or

glandular ; and an internal, of a darker colour,— the medullary or

tubular. The medxdlary or tubular portions of the kidney are Tubular

pyramidal in shape, and situated in the centre of the organ
; f("^"(.g

they are from ten to twenty in number, the base of each being

directed towards the circumference or cortical part, and the

apex inwards to the fissure ; and each ends below in a rounded
projecting part— the mamilla— which is perforated byjuumerous
apertures from which urine maybe pressed, and it is surrounded
by a division of the excretory tube or a calyx, into which the

urine is received from the orifices in the extremity. Each
pyramidal portion is surrounded by the cortical, except at the

apex where it joins the excretory duct; and in the foetus the

kidney consisted of as inany separate portions or renculi as

there are pyramidal processes, each of them being enveloped by
a layer of the cortical substance, and supplied by distinct

branches of the vessels and duct, by which they were connected
together near the fissure or hilus ; but these subsequently unite

together, though the cortical envelope still projects between
them, separating one from the other. When these portions are

examined with a lens, or injected by exposing the surface of the

organ to the vacuum of an air pump, they are found to con-

sist of tubes,— the tuhuli uriniferi, or tubes of Bellini,— placed Tubuii;

side by side, which open below by the apertures in the pointed feri.'"

extremity ; but above, they project into the cortical substance,

of which they form the greater part ; and, instead of being

straight, they separate from each other, and become convo-
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luted, some anastomosing together, and some ending in coscal

extremities; and on them the minute vessels ramify to secrete
Cortical the urine. The cortical substance surrounds all the tubular por-

stan'ce. tions, giving a general covering to them of about two lines in

depth, and sending prolongations inwards between them ; it is

softer than the tubular substance, and of a browner colour.

The microscope and injection of the vessels show that it is one
mass of convoluted uriniferous tubes, with the capillary net-

work of the vessels of the kidney. Between the ramifications

Corpora of the tubuli uriniferi are seen, in an injected kidney, the corpora

^itlna. Malpighiana, or glomeruli, which are small vascular bodies con-
nected with the arteries; and into each a small artery enters, is

Ureter. Convoluted in its interior, and then passes from it. The ureter,

in entering the fissure of the kidney, is dilated into a pouch,—
the pelvis, which is situated behind the vessels, divides generally

into three large tubes, and these again into nearly as many
calyces or infundibula as there are pyramidal processes, since

each of the calyces surrounds the free extremity or mamilla

of the pyramidal portion, though sometimes more than one
mamilla opens into a calyx. The calyces receive the secretion

from the apertures in the mamilla. Instead of the ureter being

described as dividing into calyces, it may be said to commence
in the calyces, which join in the pelvis, and this ends in the

ureter. This duct consists of two coats ; an external fibrous,

and an internal mucous, which is prolonged into the tubuli

Renal uriniferi through the apertures in the mamilla. The i^enal
Artery.

Q^f^j^y^ when entering the fissure of the kidney, divides into

numerous branches, which extend to the cortical or vascular

portion of the kidney by passing between the pyramidal pro-

cesses ; and in it they terminate in many ramifications which
unite together to form a capillary network, occupying the in-

tervals between the tubes, on whose walls these minute vessels

ramify to secrete the urine; some of the small arteries run to

the corpora Malpighiana, and others are distributed on the

straight portions of the tubuli uriniferi, running towards the

mamilla, on which they form an anastomosis, but their size is

diminutive. The communication between the renal artery and
vein is very free; and the branches of the artery are distributed

Vein, to separate parts of the kidney, as in the foetus. The renal vein

commences by radicles in the cortical and tubular substance

;

these unite into branches, which run with the arteries between
the pyramidal processes and divisions of the ureter, and leave

Nerves, the fissure of the kidney to unite in the renal vein. The nerves

and lymphatics accompany the vessels into the interior of the

organ, but their distribution has not been followed. The urine

is secreted in the ramified tubuli uriniferi in the cortical sub-

stance, passes along the straight part of the tubuli, and through

their lower apertures in the mamilla into the calyces, by which
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it reaches the ureter, and is conveyed to the bladder or its

receptacle.

The supra-renal capsule, whose use is unknown, is a flattened
^"^J'^^j^-

body, situated like a cap on the upper extremity of the kidney. Capsule.

On the right side it is in contact, above, with the liver, and on

the left with the spleen ; it lies on the pillars of the diaphragm,

and its base which rests on the kidney is slightly hollowed; it is

invested by a cellular layer, and by a fibrous, which sends pro-

cesses into it. When it is cut across a cavity is exposed, in

which is some dirty brown coloured fluid. The external or cor-

tical part of the capsule is firm and yellowish, and the internal,

soft and pulpy, is of a dark brown colour. The vessels of this

body have been seen ; the nerves that supply it are very nu-

merous, and come from the semilunar ganglion and solar

plexus. To the third month of uterine fcetation these bodies

are larger than the kidneys, but from this period they lose this

relative proportion, and finally are smaller than these organs.

No duct has been discovered in connection with them.

Remove the fascia and cellular membrane from the spot oc- Dissec.

cupied by the kidne}'-, and the diaphragm, which is dissected,
^'°""

may be next examined. If the margin of the thorax has fallen

down, it must be raised and supported, but the natural shape

can be seen only when the cavity of the thorax has not been
opened, and the muscle is therefore kept in a state of convexity

by the attachment of the pericardium and pleurae to it.

The diaphragm, partly a voluntary, and partly an involuntary TheDia-

muscle, is placed transversely across the interior of the trunk,
P'^'^'''^™'

and, as the name expresses, serves to divide the space into two
chambers, tlie upper one being the cavity of the thorax, and the

lower that of the abdomen, towards which it is vaulted or con-

cave. Next the abdominal cavity it presents a tendinous

centre, surrounded by fleshy fibres which are attached to the

ribs on the sides and in front, and to tlie vertebral column be-

hind, the latter being much the strongest; and from the shape

of the thorax its greatest measurement is in the transverse

direction ; its sides are not altogether symmetrical. The muscle
arises, in front and on the sides, by fleshy digitations from the O'igin-

under surface of the xiphoid cartilage near its apex, from
the cartilage of the seventh rib external to the attachment of

the transversalis muscle, and between the two from a tendinous

arch over the digitation of the transversalis, a slight cellular in-

terval is seen between these portions; it is attached, likewise,

by fleshy processes to the inner surface of the cartilages of the

ribs, below the seventh, as well as to the osseous part of the

-two or three last ribs, and all these indigitate with portions of

the transversalis : between the last rib and the transverse pro-

cess of the first lumbar vertebra, the fibres, which are thin and
scattered, arise from a band of fascia stretched between these
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points, and continuous with the layer of the fascia lumborum
which passes in front of the quadratus kimborum muscle; this is

^'sa- sometimes called the liqamentum arcuatiim externum, because ofmentum . . . . , • i n t i i • i •

zrcua- Its positioo : m the middle Ime behind, it presents two ten-

ternum" dinous processcs, the crura or pillars, which soon give rise to

fleshy fibres ; in the interval between these it arises from a ten-

dinous band over the aorta, and external to them from another
Inter- arcli, arcus interior, or ligamentum arciiatwn internum, which is

continued outwards from the tendon of the crus, over the upper
part of the psoas muscle and sympathetic nerve, to the transverse

process of the first lumbar vertebra, into which the other arch was
iiiser. inserted. From these different origins at the circumference, the

fibres pass inwards to the central tendon with different degrees
of obliquity as well as of strength ;— those from the xiphoid car-

tilage directly backwards, those from the seventh and eighth

ribs run obliquely inwards and backwards, and are longer and
stronger than the posterior, which are directed forwards to it

:

a cellular interval is often found between the digitation to the

last rib^ and the origin from the ligamentum arcuatum exter-

num. From the ligamenta arcuata the fibres pass upwards and
forwards to the tendon ; but those connected with the crura,

thicker than the rest, diverge from each other, the external and
middle being directed forwards and outwards to it, whilst the

internal ascend by the side of the aorta, bounding on each side

its aperture ; and in front of it each crus sends inwards a pro-

cess which decussates with the opposite,— the one from the right

being the larger and in front of that from the left, — so as to

separate the opening of the oesophagus, which is in front of
them, from the aorta behind; and they further form the sides of

the oesophagean orifice by turning upwards to join the central

tendon : the fibres of each crus are separated by the passage of

Tendon., the splanchnic nerves between them. The central tendon (cor-

diform tendon, phrenic centre) or aponeurosis of the diaphragm,

surrounded on all sides by fleshy fibres, is of a pearly white
colour, and the aponeurotic fibres that enter into it cross each
other in different planes and in different directions, the greater

number passing from the centre to the circumference. It re-

sembles a trefoil leaf, notched behind towards the spine ; the

anterior division or leaflet is the largest, and the left the

smallest, and between the right and anterior divisions is an
aperture, bounded by bundles of fibres^ which gives passage to

Crura, the inferior vena cava. Of the crura, the right is the larger, is

placed in front of the spine, and is fixed by tendinous processes,

which join the anterior common ligament, to the three upper
vertebrae, and to the intervertebral substance between the third

and the fourth ; but the left, situated more on the side of the

vertebrae and covered by the aorta, is inserted into the bodies of

the three upper vertebrae ; between the crura is placed the aorta.
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and a tendinous arch is continued over it from them. The abdo- Reia-

1

minal surface of the muscle is concave, and the arch of it pro-
*''°"''

jects higher on the right than on the left side. It is covered by
peritonaeum, except in the space included between the laminae

of the coronary ligament, and where the cava and oesophagus

pass through it; and in contact with it, on the right side, is the

liver and kidney, and on the left, the stomach, spleen, and left

kidney. In front of the crura are the duodenum, pancreas, and
solar plexus; on the right crus, the right semilunar ganglion, su-

pra-renal capsule, and vena cava ; on the left, the splenic vessels,

left semilunar ganglion, and supra-renal capsule ; and through
each pass the splanchnic nerves. This surface has three aper-

tures ; one in front of the spine, between the pillars of the

muscle, for the aorta, thoracic duct, and vena azj^gos ; one
above and to the left of the aortic, for the oesophagus and
pneurao-gastric nerves, is opposite to the body of the ninth or

tenth dorsal vertebra ; and its sides, which are fleshy, are formed
by the fibres of the pillars, which decussate behind it, separating

it from the aortic, and then continue around it to the posterior

part of the central tendon ; and the last aperture, for the vena
cava, is through the right portion of the tendon, or at the point
of junction of the right and left, but near the posterior part,

and to the right side of the tenth dorsal vertebra ; tendi-

nous fibres surround it, and attach the vein to its margins.

The diaphragmatic arteries and nerves, with' the phrenic nerve,

ramify on this surface. The circumference of the muscle is in

relation, in front, with the xiphoid cartilage, and seventh and
eighth ribs, an interval existing between the digitation to the
cartilage and that to the seventh rib, through which the cellular

membrane of the abdomen is continuous M^ith that of the
thorax ; on the sides it corresponds to the ribs and origin of the
transversalis muscle, and the intercostal nerves and arteries

perforate between its digitations ; behind, the crura lie on the
lumbar vertebrje ; the internal arched tendinous process is over
the psoas muscle and sympathetic nerve, and the external over
the quadratus lumborum muscle and last dorsal nerve and
accompanying artery. The relations of the upper surface are
seen with the dissection of the chest. From the moveable
nature of this partition between the thorax and the abdomen,
the size of both of these cavities is altered by its action ; for in

inspiration, when it descends, the cavity of the thorax is en-
larged, but that of the abdomen is diminished, and the viscera

forced downwards ; but during expiration, the capacity of the
two is reversed, and the viscera are again replaced in their

natural position by the abdominal muscles.

To follow the sympathetic nerve from the thorax, as well as the iMssec-

splanchnic through the fibres of the crus to the semilunar gan- ''°"-

glion, and to see the relations of the aorta, and commencement
o o
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of the vena azygos and thoracic duct, cut through, on the right

side, the few ribs that support the diaphragm, except the last^

and all the right portion of the diaphragm, except the crus ;

seek the vein, nei'ves, and duct in the thorax, where they have
been dissected, and trace them to the abdomen : cut across

also the tendinous arch over the aorta.

The The aorta, in passing from the cavity of the thorax to that

between of the abdomen, lies in a canal about an inch in length, formed

ci-ura
behind by the body of the last dorsal vertebra, laterally by the

of the crura of the diaphragm, and in front by the tendinous arch

phragm. Continued over it from one crus to the other. The thoracic

duct and vena azygos pass through the same aperture, lying

between the aorta and the right crus: the cellular membrane of

the abdomen is continued into the cavity of the thorax through
it. The diaphragmatic arteries arise from this portion of the

aorta.

Recepta- The Commencement of the thoracic duct will be seen by

Oiy™ cutting through this part of the aorta, and by removing a part

of it. The duct begins opposite the first or second lumbar
vertebra in a dilated portion, the receptaculum chi/li, to which
three or four large lymphatic tubes which receive the lymph
from the lumbar ganglia, and the chyle from the mesentery, are

connected. It is usually rather behind, and to the right side of

'the aorta, but its position as well as the branches joining it may
vary ; it then ascends through the opening of the diaphragm to

enter the thorax.

Origin The ve?ia azygos begins on the body of the first or second

vena^ lumbar vertebra by a small branch which is continuous with the
azygos. JuiYibar vcius, or it may be connected to the renal, or vena

cava ; however formed at first, it enters the thorax with the

thoracic duct, to the right of which it is placed, and passes

through the aortic opening of the diaphragm.
Spianch- The Sympathetic nerve enters the abdomen by passing be-

Nerve neatli the ligamentum arcuatum internum, and it lies on the

the'cfus.psoas muscle. The great and small splanchnic nerves appear
in it by perforating between the fibres of the crus in front of the

trunk of the nerve, and they are usually transmitted through

the same aperture. The small nerve frequently joins the large,

and their distribution to the semilunar ganglion and renal plexus

has been dissected.
Fascia The fcisciu of the quadratus lumboruni is a thin membrane
Quadra, which covers the muscle, and it is the layer of the tendon of
*"'• the transversalis abdominis, or of the fascia lumborum, which

is continued in front of the quadratus to the roots of the trans-

verse processes; it is fixed, below, to the crest of the ilium,

above, to the under surface of the last rib, and forms the band
which has been called the ligamentum arcuatum exterrmm, to

which the fibres of the diaphragm are attached. The fascia
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is perforated by the last dorsal nerve, and by the ilio-inguinal

and rausculo-cutaneous of the lumbar plexus.

The fascia of the iliacus and psoas muscles forms a partial luac

sheath for these muscles which it covers, is much thicker below ^^'S"'^-

than above, and is formed by transverse fibres ; where it covers

the iliacus, it is attached externally to the margin of the ilium,

and is connected to the fascia transversalis ; internally, it is

united to the margin of the pelvis, and is continued into this

cavity to join the pelvic fascia : the tendon of the psoas parvus,

when present, sends to it a strong tendinous process at its in-

sertion into the ilio-pectineal line or brim of the pelvis ; infe-

I'iorly, it passes beneath Poupart's ligament, closely investing the

two muscles as far as their insertion into the femur, and is

joined laterally by the fascia lata ; it is closely united to the

outer part of the ligament and the fascia transversalis, exter-

nal to the femoral vessels, but beneath these it gives off a pro-

longation which takes a part in the production of the tubular

femoral sheath, which surrounds them. When the fascia is fol-

lowed upwards on the psoas, it becomes thinner as it ascends,

and it is connected above to the ligaraentum arcuatum over the

upper part of the muscle, externally it joins the fascia on the

quadratus, and internally it is connected to the borders of the

lumbar vertebrae, and to the intervertebral substance, the vessels

and nerves preventing the attachment to their centre ; and by
this means an arched appearance results, the lowest of the

arches, and the strongest, being one from the last lumbar ver-

tebra to the brim of the pelvis, and beneath it pass the obturator

and lumbo-sacral nerves. This fascia is covered by the thin

subserous cellular membrane ; the branches of the lumbar
plexus are at first beneath it, and the anterior crural does not

perforate it till below Poupart's ligament. Take away now the

fascia from these muscles, raise the iliac fascia towards the

brim of the pelvis, and leave a portion of it, that it may be fol-

lowed afterwards into this cavity.

The psoas magnus muscle, situate in part in the abdomen, P^"as

and in part in the thigh, differs in its relations according as one "^'^^
'

or the other portion is dissected : large above, but small and
pointed below Poupart's ligament, it arises from the side of the origin.

last dorsal, and the five lumbar vertebrae, by digitations attached
to the upper and lower borders, and to the intervening fibro-

cartilages ; but opposite the grooved part of the body, in which
lie the lumbar arteries and connecting branches of the sympa-
thetic nerve, from a tendinous arch which is stretched over
them, and connects together the digitations ; it is also attached
to the roots of the transverse processes of the same vertebrae.

The fibres run downwards and outwards to form a roundish
muscle, which enlarges in the centre, but gradually diminishes

towards Poupart's ligament, and ends in a tendon on the outer
o o 2
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and anterior part, to which are united the fibres of the ih'acus j

the two muscles then pass beneath Poupart's ligament, in the
groove between the pectineal eminence and the crest of the

inser- ilium, and are inserted by one attachment into the small tro-

chanter and contiguous surface of the femur: the relations and
insertion of the femoral portion are seen in the dissection of the

^ons! thigh. In the abdomen the psoas is covered by the iliac fascia

prolonged on it, by the small psoas when it is present, by the

diaphragm and ligamentum arcuatum, also by the kidney and
ascending colon on the right side, and by the descending colon

on the left ; and beneath these the ureter and spermatic vessels

cross the muscle ; the genito-crural nerve also descends on its

front. The inner border is attached by its upper part to the

lumbar vertebree, and corresponds to the sympathetic nerve

and chain of lumbar glands ; on the right side to the cava, and
on the left to the aorta ; but below the vertebrae it is free along

the margin of the pelvis, the external iliac artery and vein being
parallel and close to it, but near Poupart's ligament, the artery

is placed on it, and the obturator artery and nerve lie below it

:

the outer border is in contact with the quadratus lumborum as

low as the crest of the ilium, but below that with the iliacus,

the anterior crural nerve lying between the two muscles;

coming from beneath it, at the upper part, are the ilio-inguinal

and musculo-cutaneous nerves, at the middle, the external cu-

taneous, and at the lower part, the anterior crural nerve. The
muscle is situated on the transverse processes, the quadratus

lumborum, and os innominatum, and contains in its interior

the lumbar plexus. Beneath Poupart's ligament it fills the space

external to the ilio-pectineal eminence, and prevents a protru-

sion of intestine at this spot,

liiacus The iliacus muscle, which appears to be a portion of the
"^ "°'^^'

psoas, is situated in the iliac fossa, and is thicker below, where
Origin,

jj. JQJj^g the tendon, than at its upper part. The fibres arise

from all the iliac fossa, and from the base of the sacrum, from

the crest of the ilium and the ilio-lumbar ligament, and in

front, from the anterior spinous processes of this bone, as well

as from the inner margin of the notch between them. The
fibres pass downwards and inwards, converging, to the tendon

of the psoas, which they join on the outer part, and passing

also beneath Poupart's ligament, continue to unite with it, even

tira^^" to the insertion into the femur. The portion of the muscle

jjeia. above Poupart's ligament is covered by the fascia iliaca, on the

tions. right side the coecum is in front of it, and on the left the sig-

moid flexure, and it is crossed by the external cutaneous nerve

from the lumbar plexus ; it rests on the concave surface of the

ilium, and capsule of the hip-joint. The lower, or outer border

is in contact with the sartorius, and the head of the rectus

which is fixed to the anterior inferior spinous process of the

i
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ilium : it unites with the psoas below Poupait's ligament, and
its relations are seen in the dissection of the thigh.

The 2^soas parvus muscle, situate in front of the psoas mag- psoas

nusj and rather to its inner side, is very commonly absent : it is ^j^^"^

a thin muscle with a large flat tendon ; it arises from the lower onghi.'

border of the last dorsal vertebra, and upper margin of the

first lumbar, as well as from the intervening fibro-cartilage, it

may also arise from the second lumbar vertebra and fibro-car-

tilage : the fibres descend, and end in a tendon which occupies

two thirds of the extent of the muscle, becomes broader as it

approaches the ilium, passes to the inner side of the psoas

magnus to be inserted into the ilio-pectineal eminence and brim
in%ex.

of the pelvis, and a strong fascia is given off from its lower part t'o"-

to join the iliac fascia. The upper part is covered by the Rgig.

diaphragm and renal vessels, and the lower by the external iliac ''"^"s.

artery ; and the muscle is in relation with the psoas magnus in

its whole course.

The quadratus lumhorum is a thick short muscle, larger below ouadra
than above, and is situated in the lumbar region, between the yus

crest of the ilium and the last rib, so as to bound, behind, the rum

cavity of the abdomen. It ariseshy aponeurotic fibres from ^^"^'^'^•.

the ilio-lumbar ligament, and from the crest of the ilium in

front of it for about two inches ; the fibres pass upwards and
inwards to be inserted into the inferior edge of the last rib for xnscr-

nearly its whole length, and also by four tendinous processes t'oi.

into the apices of the transverse processes of the four first

lumbar vertebree : there is frequently found a muscular portion

in front of this, attached by one extremity to the transverse

processes of the two or three upper lumbar vertebrte, and by
the other to the last rib. The muscle is incased in the sheath Rgia-

of fascia derived from the tendon of the transversalis abdo-t'°"'-

minis muscle, and in front of it on the right side is the ascend-

ing colon, and on the left the descending portion of the same
intestine. The kidney and psoas muscle also project to its

front, and the diaphragm slightly covers the attachment to the

rib ; crossing the surface is the last dorsal nerve and its artery,

with the musculo-cutaneous nerves of the lumbar plexus.

Behind the muscle is the mass of the erector spinae, which it

projects beyond near the crest of the ilium.

To expose the lumbar nerves and the lumbar plexus in the Dissec

psoas muscle, scrape away the substance of the muscle as low ''o"-

as the position of the nerves which escape from the canal ; but
on the one side it may be left untouched, to see the relative

anatomy of the branches. Itwill be necessary to remove it freely,

but carefully, near Poupart's ligament, to follow a small branch
from the obturator nerve, which lies along the pelvic portion

of the inner border, and then turns beneath it to supply the
femoral articulation and join the obturator in the thigh. Dissect

o o 3
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now the sympathetic along the vertebral portion of the inner

border, by turning up the cava on the right side, and by re-

moving the cellular membrane from it, and from the lumbar
lymphatic glands ; follow downwards beneath the arches be-

tween the attachments of the digitations of the muscle, the

branches that the ganglia send along the arteries to join the

spinal nerves as they escape from the canal. Seek also a

small branch that the last dorsal nerve gives off to join, in

the quadratus, with a branch from the first lumbar nerve : this

is sometimes named the dorsi-lumbar branch, and connects the

last dorsal with the lumbar plexus.

Lumbar The Spinal lumbar nerves, five in number, leave the spinal
Nerves.

^^^,3! ^jy passing through the inter-vertebral foramina, the first

through that between the first and second vertebrae, and the

fifth between the last vertebra and the sacrum. Each nerve
divides, external to the intervertebral foramen, into an anterior

Poste- and posterior branch; the posterior passes backwards between

vision, the transverse processes, internal to the fascia that fills the in-

terval, appears in the back between the longissimus dorsi and
multifidus spinse, and is dissected with that region : these

Anterior nerves diminish in size from the first to the last. The anterior
msion.

jjj-anches of the lumbar nerves, as they escape from the fora-

mina, are joined by filaments sent backwards to them from the

lumbar ganglia of the sympathetic nerve, and then unite to-

gether in the lumbar plexus, which supplies nerves to the

lower extremity and wall of the abdomen. The first nerve is

the smallest, and they increase in size to the fifth, Avhich is the

largest, and joins altogether the sacral plexus. Each of the

anterior branches, except the fifth, gives off nerves ; or a branch

to a nerve, and a branch to form the plexus by uniting with

the others.

Lumbar The lumbar plexus, formed by the union of the anterior
^^^^' branches of the four first lumbar nerves, is situated along the

side of the bodies of the lumbar vertebrae, in the substance of

the psoas muscle, near its posterior surface, and in front of the

transverse processes : it is small and pointed above, but wide
and large below. The plexus communicates with the sym-

' pathetic through the medium of filaments from the lumbar
nerves ; it joins above with the last dorsal by means of the

dorsi-lumbar branch, which unites in the quadratus with a nerve

from the first lumbar, and it is connected to the sacral plexus

below, by the whole of the anterior branch of the fifth nerve,

which receives a communicating portion from the fourth, and
forms the lumbosacral nerve, which descends into the pelvis in

front of the lateral part of the base of the sacrum. It is not

difficult to trace the branching of the nerves in the plexus, and
the following is their disposition :— the anterior branch of the

first nerve gives olF the two nmsculo-cutaneous nerves, and a
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descending or communicating to the second ; that of the se-

cond supplies the genito-crural nerve,— though this oftentimes

comes from the connecting branch between the first and second,
.— the external cutaneous nerve, and a descending branch which
throws itself into the large anterior crural ; that of the third

nerve is distributed by a large external branch to the anterior

crural, and a descending one to the fourth, from which an offset

goes to the obturator nerve ; the branch of the fourth sends
outwards a large division to the anterior crural, a second branch
to the obturator, and a descending one to the fifth, to give rise

to the lumbo-sacral to the sacral plexus.

The musculo cutaneous branches, two in number, come from Branch-
the first lumbar nerve ; the upper one is largest, and is called ilio- es.

inguinal, and the lower one, the small musculo-cutaneous nerve, .^"uta".

Sometimes there is but the large nerve. The large branch or e7eo-»eous.

inguinal nerve (ilio-hypogastric Schmidt) appears at the upper luo-

part of the outer border of the psoas muscle, and perforates the nI^v".^^

fascia covering the quadi'atus ; it now runs downwards and out-

wards to the crest of the ilium across the centre of the quadra-
tus, and surrounded by much fat ; it then perforates the trans-

versalis muscle about the middle of the crest of the ilium, and
between it and the mternal oblique gives its cutaneous branch
to the dorsum of the ilium, which perforates both the internal and
the external oblique : the trunk of the nerve continues for-

wards along the crest, between the two muscles, and divides into

an abdominal and inguinal branch. The abdominal branch has
been seen to be distributed between the internal oblique and
transversalis, as the other abdominal nerves, and to terminate by
becoming cutaneous in the lower part of the abdomen, after

perforating both the external and internal oblique ; the inguinal

branch, still directed forwards between the oblique and trans-

versalis, is connected to the small musculo-cutaneous, near the

front of the crest, runs parallel to Poupart's ligament, perforates

tlie internal oblique, leaves the abdominal wall by the external

ring with the cord, and is distributed to the integuments of the

groin and scrotum. The small musculo-cutaneous nerve crosses gmau
the quadratus lower than the large one, runs over the iliacus Muscu-111 f>i-i- 1 1 • • PI- lo-cuta-
below the crest or the ilium, and near the anterior spine or thisneous.

bone perforates the transversalis muscle, and either ends by
joining the inguinal branch of the ilio-inguinal at this spot, or it

sends only a small communicating filament to it, then runs

forwards parallel to the other but below it, perforates the in-

ternal oblique nearer the pubes and below the other, comes
into relation with the cord, and passes with it to be distributed

to the integuments covering it. This nerve gives filaments to

the lower part of the internal oblique and transversalis muscles.

The genito-crural, or external spermatic, from the commu- oenUo-

Jiicating branch between the first and second, or from the ^erve.

o o 4?
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second nerve, perforates, at a variable height, the front of the

psoas and the fascia covering it, descends on it to its inner

border, comes into contact with the external iliac arter}^ on
vrhich it lies near Poupart's ligament, and divides into a genital

and a crural branch. Sometimes the nerve is divided beneath
the muscle into these two branches which separately pierce the

Genital fibres, and run to their destination.* Ihe genital or spermatic
branch. , , i •!•

-i
• f i i ibranch crosses the iliac artery, and commg forwards, leaves the

abdomen with the cord, is distributed to its cremasteric invest-

ment and the integuments, and joins with the inferior pudendal
nerve : it gives some filaments to the internal oblique and trans-

versalis, and others to the external iliac, which twine round the

Crural, artery. The cruial, or femoral branch, more variable in size,

runs downwards beneath Poupart's ligament, and lies to the

outer side of the iliac artery in the sheath of fascia sent around
it; it crosses the circumflex ilii artery, perforates the sheath of

. the femoral vessels below Poupart's ligament, and after passing

through the fascia lata, near the ligament, is distributed to the

integuments of the inguinal region or upper third of the front

of the thigh. This division of the nerve is frequently very
small, and its place supplied by a large branch of the next
nerve or external cutaneous, which then has an extensive dis-

tribution on the front and outer part of the thigh, and joins the
anterior crural.

External The external cutaneous, a branch of the second lumbar nerve,

oil's

^"'^'
perforates the outer border of the psoas about its middle.

Nerve, crosses the iliacus muscle, superficial to the fascia that covers

it, and enveloped in fat, to reach the interval between the

anterior superior and inferior spinous processes, by which it

passes from the pelvis beneath Poupart's ligament ; it is dis-

tributed to the anterior and outer part of the thigh, of which
it is the anterior and external cutaneous branch. This nerve

may come from the outer part of the anterior crural, instead of
from the second lumbar nerve ; and it sends also, sometimes, a
branch to join the femoral division of the genito-crural.

Anterior The anterior crural nerve, the largest of those from the

Nerw l""^t>ar plexus, and formed by branches from the second, third,

and iburth nerves, descends in the interval between the psoas

and iliacus muscles^ and beneath the fascia iliaca, to Poupart's

ligament, beneath which it passes, and divides in the thigh into

many muscular and cutaneous nerves which are followed in the

dissection of this part ; as also are the terminal branches of the
genito-crural and external cutaneous. In the pelvis it gives

from its inner side a branch to the psoas, which turns back-

* In the very elaborate treatise of Schmidt ( Commentarius de Nervis Lum~
halibus eoriimque P!exu\Anatomico-pathologicus. 1794.) on the anatomy and
branches of the lumbar plexus, these divisions are described as separate

nerves, the genital brancli being named external spermatic, and the crural,

the lumbo-inguinal nerve. See pp. 40—43.
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wards and upwards before entering the muscle, and from its

outer, some small nerves to the iliacus muscle.

The obturator nerve, arising from the third and fourth nerves, obtura-

descends at first beneath the psoas or in its substance, escapes ^g^^g
from beneath it at the margin of the pelvis, and passes between
the external and internal iliac vessels ; it now crosses the pelvis

iiear its side, below the level of the psoas and the external iliac

vessels, but above the artery of the same name, leaves the

cavit}" by the aperture in the upper part of the obturator or thy-

roid foramen, and divides in the thigh into its terminal branches.

Soon after its origin, and whilst covered by the psoas, the

nerve gives off a small branch, the accessory of the obturator *, Acces-

which continues forwards along the brim of the pelvis, close
^°^^'

to the psoas muscle and beneath the iliac fascia, in the same
direction as the trunk, but above it, as far as to the upper
surface of the pubes, and between the psoas and pectineus

muscles divides it into branches; the chief of these are followed

over the pubes, and beneath the pectineus, to supply this

muscle and join the trunk of the obturator, and one or two
filaments enter the ilio-femoral articulation. Occasionally, this

branch comes from the plexus, instead of from the obturator.

Thomson -|- has described some small branches from it to the

levator ani : these descend into the pelvis to the muscle.
The lumbosacral, or communicating nerve from the lumbar Lumbo-

to the sacral plexus, consists of the large fifth lumbar nerve, ^^^^^^

and the branch sent down to it from the fourth ; it descends

into the pelvis in front of the lateral part of the sacrum and the

sacro-iliac symphysis, beneath the internal iliac artery, vein,

and ilio-lumbar artery, and joins in front of the pyramidalis

muscle with the first sacral nerve. Before entering the sacral

plexus, and when opposite the sciatic notch, it gives from its

posterior part the small superior gluteal nerve, which leaves the Superior

pelvis by this aperture, and appears beneath the gluteus medius
j^e'rv^e.

'

muscle. Besides these named branches the plexus supplies many
small nerves to the psoas muscle in which it lies.

The twelfth dorsal Pierre leaves the spinal canal through the Twelfth

intervertebral foramen between the last dorsal and the firsts"'
lumbar vertebra, and appears below the last rib, parallel to which
it is placed ; it crosses the upper part of the quadratus lum-
borum, beneath the fascia that covers it, and at the outer border
of the muscle comes into contact with the aponeurosis of

the transversalis abdominis, or the fascia lumborum, which it

perforates to enter the wall of the abdomen between the trans-

versalis and the internal oblique muscle, where it has been seen
dividing into an abdominal and a cutaneous branch: the former

* This nerve was first described by Schmidt, as " Nervus ad obtiira-

torem accessorius inconstans." Op. cit. p. 52.

^ See Nos. 94. and 95. of the London Medical and Surgical Journal,

Dorsal
erve.
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is distributed in the wall as an intercostal nerve ; and the cuta-

neous perforates the internal and external oblique, and is dis-

ti'ibuted over the gluteal muscles. The artery that accompanies
this nerve is the anterior branch of the first lumbar, which is

supplied to the wall of the abdomen between the internal

oblique and transversalis.

Sympa- The sympathetic nerve in the abdomen consists, as before seen,

Nerve. ^^ ^ gangliated portion situated by the side of the vertebral

column, and of prevertebral plexuses. The cord-like part re-

sembles that in the thorax, one knotted nerve being on each
side of the spine, both in the lumbar and sacral regions ; but in

the pelvis, the nerve of one side joins with that of the other

on the coccyx: the sacral portion contained in the pelvis is not
now visible. The lumbar division of the cord, continuous above
with the thoracic, by means of a connecting filament beneath
the ligamentum arcuatum of the diaphragm, and below with
the sacral, by a similar filament to the first sacral ganglion, pre-

sents usually four or five ganglia placed opposite the bodies of

the vertebrce. It is situated close to the inner border of the

psoas muscle, and nearer to the front of the vertebrae than in

the thorax ; a chain of lumbar glands lies by the side of it. On
the right side the vena cava partly conceals the cord. Each
ganglion is connected to the one above and below by the trunk

of the nerve, and it supplies moreover external and internal

branches ; the external are two or more filaments to unite with

the anterior branch of each spinal lumbar nerve as it emerges
from the canal, and before it joins with the collateral ones to

form the lumbar plexus : these connecting filaments pass back,

wards along the centre of the bodies of the vertebrae, with the

lumbar arteries, and beneath the arches between the digitated

origins of the psoas magnus. The internal branches from the

ganglia pass inwards on the aorta and vena cava to enter the

lumbo-aortic plexus, and others descend into the pelvis to unite

with the hypogastric plexus.

Lymph- A chain of lymphatic glands is placed on each side of the

spine and continued downwards along the external iliac artery

;

these receive the lymphatics from the lower extremities and
lower half of the body, and open by their lymphatic vessels

into the thoracic duct.

Lumbar The lunihar arteries, four or five in number on each side, arise

from the posterior part of the aorta, opposite the centre of the

lumbar vertebrae, and sometimes the branches of opposite sides

arise by a common trunk; these resemble the aortic intercostal

in the thorax in their course and distribution. Each runs

backwards along the centre of the body of the vertebra, beneath

the sympathetic nerve and psoas muscle, the upper ones also

lying beneath the crus of the diaphragm, as far as to the interval

between the transverse processes, where it divides into an an-

atics.

Arteries,
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terior and a posterior branch; the posterior, the continuation ofposte-

the artery in direction^ turns backwards with the nerve, between ^'^I^^^j^

the body of the vertebra and the membrane which fills up the in-

terval between the transverse processes, and is distributed to the

deep muscles of the back ; it gives an artery to the spinal canal,

which divides into branches that perforate the posterior part of

the body of the vertebrae, and into others to supply the medulla

and its membranes. The anterior branch of the lumbar artery, Ante-

smaller than the posterior, runs outwards beneath the quadratus "^'°'""

which it supplies, and enters between the abdominal muscles

to which it is distributed. That of the first accompanies the

last dorsal nerve between the abdominal muscles, and has a

similar termination ; those of the fourth and fifth vary much,
according to the size of the ilio-lumbar artery of the internal

iliac, and supply the iliacus muscle.

The lumbar or veitebro-lumbar veins commence by a posterior veins.

branch, which brings the blood from the muscles of the lumbar
region of the back, and interior of the spinal canal ; and by an
anterior, from the muscles of the abdominal wall ; these unite at

the base of the transverse processes, and form a series of arches,

which join above, the vena azygos, and belov/, the ilio-lumbar

vein ; from these arches the trunks of the veins commence, and
they open either singly, or conjointly with the opposite, into

the vena cava : they have the same course and relations as the

arteries. The left are the longest, and cross beneath the aorta.

DISSECTION or THE PELVIS.

The next step in the dissection, is the anatomy of the pelvis, Dissec-

or lower division of the abdomen. The parts contained in ''°"-

it are the termination of the intestinal tube or rectum, the blad-

der, and the generative organs which differ so much in the two
sexes, as almost to make this appear in the female a separate

and distinct region ; in the male, in connection with the bladder

are the prostate, vesiculse seminales, and vas deferens, with the

commencement of the urethra; but in the female, in addition

to the bladder and rectum, are the uterus and its appendages
— the ovaries. Fallopian tubes, and round ligaments, also the

vagina. The vessels and nerves are situated at the posterior

part of the cavity. These organs will be best examined by a

lateral view obtained by taking away the os innominatum of one
side; but before doing so, see the pelvic fascia lining the wall;

and for this purpose, cut across, on the left side, the external

iliac vessels at their point of origin, and turn them forwards, or

remove them altogether ; divide also the psoas muscle at the
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same spot, and take away its anterior part, if it should not have
been removed in the dissection of the lumbar plexus, the fascia

that covered it having been previously reflected inwards to

the margin of the pelvis; cut also the obturator vessels and
nerve, and, tlie peritonaeum being drawn inwards from the wall

of the pelvis on the left side, scrape away with the handle of

the knife the subserous cellular membrane which conceals the

fascia beneath,

inser- The attachment of the iliac fascia to the brim of the pelvis

the"i°iac ™^y ^0 examined before the pelvic, to aid the understanding of
Fascia, the latter. If the reflected portion be followed, it is seen to end

at the brim of the pelvis b}' joining the periosteum, and slightly,

at one spot, the pelvic fascia attached to the same line; it

extends forwards along the brim to the pectineal eminence, and
is continuous, at this part, with the pectineal portion of the

fascia lata, which ascends to be attached to the pectineal line of

the pubes ; but, at the sacro-iliac articulation behind, it leaves

the brim, extends upwards along the inner margin of the iliacus

muscle, as high as the ilio-vertebral ligament, and is fixed to

the sacrum internal to its articulation with the ilium.

Pelvic The pelvicfascia is the thin membrane lining the wall of the

pelvis, through which the obturator muscle is seen ; it is attached

above to the osseous boundary, and below, to the rami of the

ischium and pubes, and great sacro-sciatic ligament ; at a cer*

tain line in the cavity, which is seen by looking into it froni

above, it sends inwards a portion to the contained viscera ; or it

is usually said that the pelvic fascia descends to this point, and
divides into two portions ; an internal, the vesical, to the organs

in the pelvis, and an external one, the continuation of the pelvic

in direction, which descends to the margin of the inferior aper-

ture of the pelvis, and is called obturator.* The portion re-

flected inwards to the viscera, or the vesical, cannot be seen till

a section of the pelvis has been made, but the rest of the fascia

,

en the wall, both above and below, can now be examined. The
fascia above the giving off of the vesical, or the pelvic, is in

close contact with the obturator muscle, and is firmly connected

to the bone around its circumference, so that it is not attached,

. above, entirely to the brim of the pelvis, but only in a small

extent of bone between the saci'o-iliac symphysis, and the

notch in the upper part of the obturator or thyroid foramen,

and it here joins, for about one inch, the iliac fascia which is

inserted into the brim ; near the notch it quits the brim, and,

still following the origin of the muscle, forms an arch below the

obturator vessels ; and from this spot inwards, it is fixed to the

* It would simplify the description of the fascia to call it obturator instead

oT pelvic, seeing that it closely incases the obturator muscle from its origia

above to the inferior outlet of the pelvis ; and to say that, at a certain point,

it gave oft' the recto-vesical to the organs in the pelvis.
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bone along an oblique line extended to the lower part of the

symphysis of the pubes. Opposite the posterior border of the

obturator muscle it becomes very thin, is prolonged backwards

to the front of the sacrum, passes before the sacral plexus, and

the pyriformis muscle, but behind the vessels, which perforate it

to pass out of the pelvis. From its attachment above to the

bone, it is much longer posteriorly than anteriorly, and a white

firm band crosses it obliquely downwards and outwards from the

lowerpart of the symphysis of the pubes to the spine of the ischium,

to which it is united ; this marks the attachment of the levator

ani to the under surface, and from it the fascia is continued

inwards to the viscera, forming, close below Poupart's ligament,

two white tendinous-looking processes, the anterior ligaments or

tendons of the bladder, the dorsal veins of the penis being

placed in the depressed interval between them ; on each side,

by being fixed to the side of the prostate gland and bladder,

the lateral true ligament of this viscus ; and still posteriorly it

passes to the side of the rectum. By the reflection inwards of

the fascia to the middle line, it forms a kind of funnel-shaped

tube, which is perforated with apertures for the prostate,

bladder, and rectum, and in the female for the uterus and
vagina; and at the posterior part of the pelvis it is also per-

forated by the vessels that leave the cavity. Its pelvic surface

is in contact with the subserous cellular membrane, with the

viscera of the cavity, and with the obturator artery and nerve

;

the outer is closely appHed to the obturator muscle, to the fibres

of which it gives attachment.

To see the obturator fascia, below the giving off of the vesical, Dissec.'

raise the lower aperture of the pelvis, the perinseum having "°"'

been previously dissected, and it will be exposed lying on the

muscle of the same name, and entering into the outer wall of

the ischio-rectal fossa. If a knife be carried upwards in the

fossa, it will pass through the pelvic fascia in its line of division

into the vesical and obturator, and will mark the origin of the

levator ani in the angle of divergence of the two ; this attach-

ment is indicated internally by the white line before mentioned.

As the levator inclines inwards as it descends, it adheres most
strongly to the under surface of the vesical fascia, and it is

separated by the fat of the ischio-rectal fossa from the obtura-

tor fascia.

The obturator fascia^ of smaller extent than the pelvic, obtura-

reaches from the line at which the vesical is given off, to the fascia.

inferior outlet of the pelvis ; it descends vertically, and in close

contact with the obturator muscle, to be attached to the maigin

of the great sacro-sciatic ligament, and the rami of the ischium

and pubes. For a certain distance below the pubic arch it is

stretched across the anterior part of the outlet of the pelvis as

the posterior layer of the triangular ligament. It covers the
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outer boundary of the ischio-rectal fossa, and is joined above

by the thin layer of membrane on the levator ani, from the

base of the triangular ligament. One surface of it is in rela-

tion with the fat of the ischio-rectal fossa, and on it lie the

pudic vessels and nerves, but contained in a sheath ; and the

other touches the obturator muscle.
Dissec- Detach the pelvic fascia on the left side from the wall of the

pelvis, and separate it carefully from the obturator muscle as far

backwards as to the spine of the ischium, and forwards to the

anterior ligament of the bladder of this side : the levator ani

arises from its under surface, and is raised with it. Saw through

the left OS innominatum in front, rather external to the anterior

ligament of the bladder ; next through the lateral part of the

sacrum, internal to its union with the os innominatum; and
lastly, cut off the spine of the ischium^ so as to leave it attached

to the levator ani; the bone can now be separated from the

rest of the pelvis, but its removal is to be completed by dividing

the parts passing through the sciatic notch, viz. the sacral

plexus, the gluteal, sciatic, and pudic vessels and nerves, and
the pyriformis muscle. All the muscular substance between
the surface and the bone, which it would have been otherwise

necessary to cut through in an untouched subject, has been
already removed by those who have the other parts of the

body. Place a small block beneath the subject to raise it from

the table ; partially distend the bladder, but not enough to

occupy the whole of the pelvis ; introduce some cotton wool into

the rectum through its upper extremity; and insert another

portion into the pouch of peritonaeum between the rectum and
bladder, in order that this may be prominent on the side. Clean
the surface of the levator ani muscle, that presents itself, and
is attached to the pelvic fascia which may be held up by hooks;

remove the cellular membrane from the coccygeus muscle
which is connected to the spine of the ischium, and also from
the vessels and nerves that have been cut across,

dosin
^^ ^^'^ ^^ seen by this side view, that the great space in the

the Out- lower part of the dried pelvis is closed, for the most part, in

the°Pei- the natural state, by muscles extended between different points
^'^- of the bones, or united to each other in the middle line. Thus,

beginning behind, is the pyriformis muscle, now cut across, and
above it are the gluteal artery and nerve ; next, the coccygeus
muscle, triangular in shape, attached by its base to the coccyx
and by its apex to the spine of the ischium, and between the

contiguous borders of these muscles are the sacral plexus of

nerves, and the sciatic and pudic vessels, which lie in front of

the pyriformis in the pelvis, but pass from the cavity between
its lower border and the coccygeus : the small sacro-sciatic

ligament is also behind the coccygeus, and connected to the

same points of bone as it. The greater part of the remainder
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of the space is closed by the levator ani, which extends for-

wards^ on both sides, from the spine of the ischium to the pos-

terior part of the symphysis of the pubes, and unites below
with the coccyx, rectum, and with its fellow in the middle line ;

but, the anterior fibres being separated to give passage to the
urethra, the interval left between them is closed by the trian-

gular ligament of the urethra, stretched across below the arch
of the pelvis. The great sacro-sciatic ligament, external to

these muscles, assists to close the space, and the fascia supports

internally the different viscera, and forms a sort of floor to the
cavity of the pelvis.

The coccygeus muscle, flat and triangular, is situated in the Ceccy-

outlet of the pelvis which it assists to close : it arises by a nar- ?^"^:

row pointed process from the spine of the ischium, also from
the surface of the small sciatic ligament situated behind it; the

fibres pass inwards, radiating to the side of the coccyx, and
lower part of the border of the sacrum, into which they are

inserted. This muscle is a mixture of fleshy and tendinous inser-

fibres, and it forms part of the floor of the pelvis ; its anterior ^°"^*

or pelvic surface is in contact with the rectum, its posterior with tions.

the sciatic ligaments ; the upper border is contiguous to the

pyriformis, but separated from this muscle by the termination

of the sacral plexus, and the sciatic vessels ; and the lower or

anterior is parallel to tlie upper border of the levator ani, a
cellular interval only existing between the two.

The levator ani, a thin flat muscle with fine fasciculi of fibres, Levator

is attached to the side of the pelvis along a line extended ob-
^"'"

liquely downwards and backwards from the symphysis of the

pubes to the spine of the ischium ; and it hangs almost vertically

in the lower aperture, supporting the rectum, prostate, and
bladder, beneath which it joins its fellow. The anterior fleshy

fibres arise from an oblique line on the posterior surface of the Origin,

body of the pubes, above the transverse band of the pelvic

fascia; and the posterior from the inner surface of the spine of

the ischium ; but between these two portions of bone they
are separated from the osseous boundary of the pelvis by the

obturator internus muscle, and therefore arise from the surface

of the pelvic fascia along its line of division into vesical and
obturator. The anterior fibres, the longest, descend by the inser-

side of the prostate, and close to the posterior layer of the ''""'

triangular ligament, to join the fibres of the opposite muscle in

the central point of the perinaeum * ; the more posterior are in-

serted into the side of the rectum, into the aponeurosis between

* The anterior fibres of this muscle are often described as Wilson's muscle,

and are said to surround the membranous part of the urethra, below which
they unite with those of the opposite side ; but the membranous part of the

urethra is between the layers of the triangular ligament, and the muscle is

behind the fascia that forms the posterior layer.
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Reia- It and the coccyx, and also into the coccyx as before seen. The
tions, anterior border is in contact with the posterior layer of the

triangular ligament, and with the apex of the prostate, sepa-

rated only by its covering of vesical fascia; the posterior is

pai'allel to the coccygeus, a slight cellular interval being be-
tween the two. The outer or perinaeal surface, close to the
obturator muscle above, the fascia that covers it only inter-

vening, separates from it below, and a space, the ischio-rectal

fossa, is found between them ; this surface of the muscle is

covered by the prolongation from the triangular ligament : the

inner or pelvic surface is covered by the vesical fascia,

Dissec- Separate this muscle as well as the coccygeus from the vesical

fascia, and a nerve to each will be seen. The portion of the
fascia reflected inwards to the viscera descends on the surface

of the rectum ; and if it be divided by a longitudinal incision

and raised upwards to the upper border of the prostate, the

splitting of it is seen; a process also passes between the rectum
and prostate,

^'esicai The vesical, or recto-vesical fascia, a prolongation from the

pelvic, on a level with the thickened band that extends from
the pubes to the spine of the ischium, passes inwards to the

middle line to be attached to the bladder, prostate, and rectum,

which perforate it, and to which it gives more or less perfect

coverings or sheaths. In the middle line in front it is continued

on both sides to the upper surface of the prostate by a strong

bandj the anterior true ligament of the bladder ; behind this,

it is attached to the side of the prostate and bladder, forming

the lateral true ligament ; and when it is followed inwards, it is

found to divide at the margin of the prostate into two portions :

one is continued upwards on the upper and lateral part of the

gland to the bladder, on which it is lost as cellular membrane ;

and the other descends along the side of the prostate, fur-

nishes it with an entire sheath by sending a portion below it, be-

tween it and the rectum, to join with a similar process from
the opposite side ; forwards on it to unite with the triangular

ligament of the urethra ; backwards, enveloping in a sheath

the vesiculse seminales which are situated beneath the bladder,

and it is then continuous with that on the surface of the rectumy

and joins the tube or sheath sent around this viscus when it

perforates the fascia ; for the rectum receives a prolongation

both upwards and downwards from it. The sheath given to

the prostate does not closely invest this body, but is separated

by a considerable plexus of veins, the prostatic, and by many
small arteries ; the extent and number of the veins are best

seen when the plexus is injected from the dorsal veins of the

penis. In the female the fascia is continued down by the side

of the vagina, which it envelopes, to the rectum.
Dissec Take away the pelvic and vesical fasciee from the organs to
tion.
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which it is connected, but not the anterior ligament of the

bladder, because the muscular fibres of this organ are connected
to it, and a muscular fasciculus — the levator prostatas —• is

immediately beneath it.* Remove the cellular membrane from
the fibres of the lower part of the side of the bladder, but leave

untouched the peritonaeum which is to be examined ; crossing

the upper and lateral part of the bladder, is the obliterated

hypogastric artery which passes forwards from the posterior

part of the pelvis ; lower than it, but having the same direction,

will be found the ureter ; and the vas deferens, in the male, is

situated on the lateral region, crosses the hypogastric artery,

and descends internal to it and the ureter ; and if it be followed

to the base of the bladder, the vesicula seminalis will be arrived

at in the fibrous structure that surrounds it. Clean away the'

cellular membrane from the pouch of peritonaeum between the

rectum and bladder, in which some cotton wool has been placed
to render it prominent : the vessels crossing its outer side, from
the internal iliac opposite the sacro-iliac symphysis, are the

obliterated hypogastric, the vesical and haemorrhoidal' arteries,

with the uterine and vaginal in the female, and a large number
of veins which correspond to the arteries, and open in front into

the prostatic plexus : some branches of nerves, chiefly from the

fourth sacral, accompany the arteries. Remove the cellular

membrane from the intestine, and partially raise the bladder to

clean the surface in contact with the rectum.

The levator prostat(B muscle\, situated in the anterior fold of Levator

the vesical fascia, arises, narrow and tendinous, below the levator \l°^^

ani, and immediately above the arch of the pubes ; it is also Origin,

connected to the portion of fascia which separates it from this

muscle ; its fibres descend, and spreading out, are attached to l"^"-

the side of the prostate and neck of the bladder, some of them
being continuous with those of this viscus. It Is situated be- ^^'a-,

tween the posterior layer of the triangular ligament, and the
vesical fascia that covers it, and the fibres are paler than those
of the levator ani. One muscle is separated from the other by
the dorsal veins of the penis. The muscular fibres of the
bladder are also seen to be connected to the anterior ligament
of the vesical fascia, as well as to the levator prostatas.

The cavity of the pelvis, continuous above with the general Cavity

cavity of the abdomen, contains the lower extremity of the in- Peivil

testlnal tube — the rectum — together with a portion of the

* If the dissector should have a female subject, the description of its dis-

section and of the relative position of the viscera will be found at page 586.
•|- This is described by Santorini in his Observationes Anatomiccc, cap. x.

§ v., as "prostatas musculus levator, seu adductor." Winslow, in his Expo-
sition Anatomique de la Structure du Corps Hianairt, notices a superior and an
inferior prostatic muscle : the last unites with its fellow of the opposite side

beneath the prostate.

P P
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generative and urinary organs, and the vessels and nerves that

supply them. Most posterior of all the viscera is the rectum,
which is convex backwards, and receives into its concavity the

bladder and its appendages, or in the female, the uterus and
vagina. Connected to the bladder in the male are the prostate

and vesiculje at its lower part, the ureter behind, the urethra

in front, and the vas deferens lies on the lateral surface in its

course to the vesicula of the same side. In the female the

uterus and vagina are interposed between the bladder and
rectum, and the vagina is curved forwards somewhat in the same
direction as the rectum, but placed above it. These organs

are partially surrounded by the serous membrane of the abdo-
men, — the peritonaeum, which may be next examined.

Reflec- The peritoTUBwn does not surround the viscera of the pelvis

ofThe so completely or so firmly as those of the other portion of the

abdominal cavit3^ though it assists in maintaining them in posi-

tion ; and the folds that result from its reflection, and have re-

ceived distinct names, are occasioned by the vessels which tra-

verse the cavity. If the membrane be followed in the middle
line behind, it covers the front of the sacrum, surrounds the

upper part of the tube of the rectum^ except posteriorly where
the vessels enter, and fixes the upper portion of the intestine

Meso- to the front of the sacrum by a short fold — the meso-rectum
rectum. — which contains the hsemorrhoidal vessels. It is then con-

tinued forwards to the posterior part of the bladder, projects

for a considerable distance between this viscus and the anterior

surface of the rectum, forming the " recto-vesical " pouch, or
Recto- cul-de-sac, which is wide behind, where it corresponds to the
Vesical .

'
. 1 -,• •

1
• 1

Pouch, interval between the internal iliac arteries, but is narrow and
pointed in front, and extends into the interval between the

vesiculaa at the base of the bladder, and in some instances to

the prostate gland: its anterior termination is usually about

four inches from the lower extremity of the intestine, or it

reaches forwards to about one inch and a half of the tip of the

coccyx : the small intestines are frequently found in it, and it is

important to ascertain its extent in front, because of avoiding

it in puncturing the bladder from the rectum, in the interval to

be afterwards seen between the vesiculse seminales ; in the

female it is smaller, is of less practical consequence, and is

placed between the uterus and vagina in front, and the rectum
behind. On each side of the pouch, the peritonaeum is arrested

in its descent into the pelvis by the internal iliac artery and

ureter, and gives rise to the posterior ligaments of the bladder. It

covers the posterior part of each lateral region of the bladder,

as far forwards as the course of the obliterated hypogastric

artery, but is then reflected off to both sides of the pelvis,

as the lateral ligaments ; and it is only the posterior portion of

the summit of the viscus that is covered in the ascent of the
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membrane to the abdominal wall ; for the same obliterated hypo-
gastric vessels, and the remains of the urachus conduct it

upwards, forming the anterior ligament, and so the anterior

surface, and front of the upper part of the bladder are un-

covei'ed by peritonaeum ; a fact that is taken advantage of in

making an aperture into it above the pubes during its distended

state. The folds of the peritonaeum from the bladder to the False

walls of the cavity are named false ligaments, since the reflections mem's of

of the pelvic fascia are the true : they are five in number, two ^^]^,,
1 11 • T,, . 1 Bladder

.

posterior, two lateral, and one superior, i he posterior reaches poste.

forwards on the side of the rectum from the posterior part of "°^"

the iliac fossa, it is concave upwards when the bladder is dis-

tended, and contains the obliterated hypogastric artery and
the ureter, the latter crossing the artery^ and then being situated

below it. The lateral ligament extends from the side of the Lateral.

bladder to the iliac fossa, and its line of reflection from it is the

course of the obliterated hypogastric artery ; the vas deferens

is also situated along the posterior part of its attachment, for it

crosses over the hypogastric, and then descends internal to it.

The superior ligament from the upper part of the bladder to the Supe-

umbilicus, is also determined, chiefly, by the obliterated hypo-
"°'^'

gastric arteries along which the peritonaeum is continued.

The rectum, or lower portion of the great intestine, contained Extent

in the cavity of the pelvis, extends from the sacro-iliac symphy- frt'ions^'

sis to the anus, and is kept in position by the peritonaeum and
^^JJf^^

the pelvic fascia ; it is not sacculated like the colon, but is uni-

form in size, except near its extremity, at which part it is much
dilated, particularly in females, but the anus or aperture of
termination is contracted by its sphincters, and is narrower than
the rest ; the fibres are also spread over the surface, instead of
being collected into bundles. In this course the rectum is con-
cave forwards, since it follows the curve of the sacrum, and is

divided, from the difference in its direction, into three portions
;

an upper, which inclines obliquely downwards and to the
right from the sacro-iliac symphysis, and ends in front of the
third piece of the sacrum ; a middle, that turns horizontally

forwards in the middle line, beneath the bladder, to the ex-
tremity of the coccyx ; and a third, which bends down from the
tip of the coccyx to the anus. The upper portion of the intes- Upper

tine, of greater extent than the others, is surrounded almost
^°"''''''

entirely by the peritonaeum which attaches it to the wall of the
pelvis, forming the meso-rectum ; it inclines obliquely inwards
to the centre of the sacrum, and lies on this bone, the pyri-

formis muscle, and the sacral plexus; the branches of the inter-

nal iliac vessels and the ureter are on the left side of it, and the
convolutions of the small intestine, when they extend low
enough^ in front: an interval separates it from the bladder, unless
this should be piuch distended. In some subjects it inclines

p p 2
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further over to the right side, and forms a remarkable curve
Middle, like the sigmoid flexure. The middle portion, directed almost

horizontally forwards in the middle line to the tip of the coccyx,
is about three inches in length, and is covered by peritonaeum to

about one inch of its termination, but only on its anterior part

;

for when this membrane projects downwards to form the pouch,
it does not invest the lateral part of the rectum. Above this

division, or resting on it, are the prostate, and the base or

lower part of the bladder, with the vesiculse seminales which
bound, laterally, a space on its under surface, corresponding to

the "trigone vesical" on the inner, and it is in this spot, which is

uncovered by peritonaeum, that the bladder is entered from the

rectum : behind or below it are the coccyx and inferior part of the

sacrum, and on each side the coccygeus muscle and levator ani.
Lower, ff^g loiver portion, about an inch and a half in length, is curved

downwards to open on the surface about one inch in front of the

extremity of the coccyx ; it is at first very much dilated, but at

its termination in the anus it is contracted. It is supported in

position by the prolongation downwards of the triangular liga-

ment, and also by the pelvic fascia : above it, or in front when
the body is erect, are the prostate gland and membranous por-

tion of the urethra ; v/here it turns down, the bulb of the urethra

is applied against it, and a triangular interval is left between the

triangular ligament and bulb in front, the prostate behind, and
rectum below. It is altogether uncovered by peritonaeum, and
the levatores ani muscles descend on the sides, and then unite

beneath it, supporting it in a sling : the sphinctores ani sur-

round its extremity. The position of the lower half of the rec-

tum to the prostate varies much in different subjects ; for

sometimes the intestine is dilated, and rises up on both sides of

the gland, enclosing it in a kind of sheath, or the prostate

may be enlarged and project beyond the rectum : the former is

the most common occurrence, and of the most importance with

reference to the operation of lithotomy.

External The bladder, or receptacle for the urine secreted by the kid-

my and neys, is Situated in the pelvis, and is kept in position by the
-^''i^-

„ vesical fascia reflected to it, and also by the peritonaeum which
tioiis or

-' »' 1

tiieBiad- fixes it to the walls, as before seen. Its position and relations

vary in the child and adult, and also in the different states of

dilatation or collapse ; for in the child and fcEtus it is still in the

hypogastric region, above the brim of the pelvis, but it after-

wards descends to the position that it occupies in the adult. If

it is contracted, it lies close against the front of the pelvis, and

is of a triangular form, the base below, and the apex above be-

hind the symphysis of the pubes ; but when it is moderately dis-

tended with air or fluid, it is of a conical shape, the largest part

being directed towards the rectum, and the apex to the abdo-

minal wall between the pubes and umbilicus. Its axis is a line

cier.
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passing through it, with an oblique direction from before back-

wards ; if this were prolonged forwards, it would reach the

abdominal wall midway between the pubes and umbilicus, and
backwards, the extremity of the coccyx. To study the differ-

ent relations of the parts of the bladder, it has been divided

into a summit or superior fundus, a base or inferior fundus ; the

intervening part is the body, which ends anteriorly in a nar-

rowed part,— the cervix. The summit, or superior fundus, is Summit.

directed forwards, to its centre is connected the urachus, and
on each side is the obliterated hypogastric vessel, which is

ascending to leave the abdomen with the urachus by the umbi-
lical aperture. The part behind the vessels is covered by peri-

tonseum, but the portion in front is free from it ; the small in-

testines are in contact with it ; and if the bladder rise much
out of the pelvis, it will touch, in front, the abdominal wall.

The base, or inferior fundus, or " bas-fond" directed downwards Base,

and backwards, differs most materially in its relations in the

male and female. In the male, the vesiculas seminales and
vasa deferentia are attached to it; they are connected in front

to the prostate, but diverge from each other as they pass back-
wards, and enclose a triangular space, whose boundaries are,

laterally, the vasa deferentia and vesicul^ ; in front, the pro-

state ; and behind, the cul-de-sac of the peritonaeum. The whole
of the base is in contact with the middle portion of the rectum,
and its posterior part, in the moderately distended bladder, is

covered by peritona?um, but not the triangular interval before

mentioned ; and it is in this space that the viscus can be
opened from the rectum without injuring the peritonaeum.

When the bladder is contracted, all this region is covered by
the serous membrane. The anterior surface of the body is un- Anterior

covered by peritonaeum, and is in relation with the posterior ^"'^^**'^-

part of the pubes, the sub-pubic ligament, the triangular liga-

ment of the urethra, and the lower part of the abdominal wall

;

the anterior true ligaments pass to the neck : the absence of
the serous membrane allows of the bladder being punctured
above the pubes; the posterior surface is entirely covered byposte-

peritonaeum, and the rectum and small intestines are behind it."^""^'

The lateral surface is crossed from behind forwards, and near Lateral,

the upper part, by the obliterated hypogastric artery; below, is

the ureter which enters the coats of the bladder, and on this

surface is the vas deferens, which passes over the hypogastric
artery, then turns downwards, passing internal to the ureter,

and is finally directed forwards along the base to open into the
prostatic portion of the urethra. The part of this region behind
the hypogastric artery is in contact with the peritonaeum, but
all in front of it is uncovered, for it is this vessel that lies along
the line of reflection of the lateral ligament : the lateral true

ligaments ai*e attached to the side of the bladder near the base.

p p 3
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Neck. The cervix, or neck of the bladder, is the narrow part by which
it joins the urethra, and is the most anterior portion of this

organ : it is surrounded by the prostate. It is connected to the
wall of the pelvis by the vesical fascia, and in the child is the
lowest point of the bladder, but in the adult the base extends
below it towards the rectum.

True The trtie ligaments of the bladder are removed on the left

mints of side^ but they will be seen by gently separating the bladder
theBiad- fi-om the Wall of the pelvis. The anterior* of each side is a

Ante- white tendinous-looking structure, which reaches from the pos-
''O'"- terior part of the body of the pubes to the upper surface of the

prostate and neck of the bladder. It is formed by the reflec-

tion inwards of the vesical fascia, contains the muscular fibres

of the bladder, which join it, and is placed over the levator

prostates muscle : the one ligament is separated from the other

by a depression, in which are found the dorsal veins of the
Lateral penis. The lateral ligament, also a part of the vesical fascia, is

much thinner and wider than the anterior ; it is attached, also,

to the side of the prostate gland, and is then prolonged over
this to the bladder.

Pelvic The ureter, or canal that conveys the urine from the kidney

theLVe- ^o the bladder, has been dissected in the part that lies on the
^^'^- abdominal wall, as low as to the margin of the pelvis ; after it

has crossed the common or the internal iliac artery it enters

into the pelvis, contained in the posterior ligament of theblad*
der, it next passes over the internal iliac vessels, and sinks

deeply in the cavity on the inner side of them and their

branches ; and in its extent forwards to reach the bladder, it

forms an arch below the level of the obliterated hypogastric,

and is crossed near the bladder by the vas deferens. The open-
ing into the bladder is at the base, and rather on the outer sur-

face, and about one inch and a half from the prostate.

The prostate gland surrounds the neck of the bladder, and
is situated at the front of the pelvis, and near the symphysis
pubis ; its shape is that of a cone, the larger end being turned
backwards, and the smaller forwards to the triangular ligament
of the urethra. The direction of a line carried through its

centre is, in this position of the body, oblique, from above and
from before, downwards and backwards, but in the erect posture

it would be almost horizontal ; its size is very variable, though
commonly about that of a large horse-chestnut. The upper
surface-, placed about three quarters of an inch below the sym-
physis pubis, and posterior to a line carried vertically down
from it, is in contact above with the anterior ligaments of the

bladder, which connect it to the pubes, and with the dorsal veins

* Santorini calls this a ligament of the prostate, and he describes minutely
the mviscular fibres of the bladder connected to it (" ligamentum prostata
novum "}, — Ohservationes AnatomiccB, cap. x. § xvii.
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of the penis. The under surface, of greater extent, measures under

from before backwards about fifteen lines, and is contiguous to Surface.

the termination of the second and the third portion of the rec-

tum, the capsule of the gland only intervening ; it is this part of
the prostate that is felt when the finger is passed into the

rectnm, and its breadth is about one inch and a half. To the Lateral.

side of the prostate are connected the lateral ligament and the

fibres of the bladder, and the levator ani descends by it to its

insertion. The apex reaches forwards to the triangular ligament. Apex.

to which it is united by the capsule of the gland ; and the base, Base,

surrounding the neck of the bladder and common ejaculatory

ducts, is in relation with the vesiculae seminales and vasa defe-

rentia, and forms the anterior boundary of the triangular space
at the base of the bladder; this part of the gland projects

backwards to a line carried upwards from the tip of the coccyx.
The prostate is enveloped by a sheath derived from the

vesical fascia, and a plexus of vessels — the prostatic plexus—
closely surrounds it. The urethra passes through the gland
nearer its upper than its under surface ; but this will be after-

wards seen.

The vesicul(B seminales, two narrow sacculated bodies, are Reia.

situated between the bladder and the rectum. Each is pyra- u°e"vesu
midal in form, about two inches in length, and half an inch incui<Ese.

,

breadth ; the larger extremity is turned backwards to the

ureter, and the smaller forwards, is in contact with the pro-

state, by which it is surrounded, and ends in a duct which enters

this body ; along the inner side is the vas deferens, which joins,

at the base of the prostate, with the duct from the vesicula.

At the prostate gland the vesiculae are almost close together,

but as they pass backwards on the under surface of the bladder,

they diverge from each other, leaving between them a triangu-

lar space, in which the rectum and bladder are close together,

without the intervention of peritonseum. The vesicula is con-

tained in a sheath derived from the fascia that covers the

prostate.

The vas deferens^ or excretory duct of the testis, having en- ^gij,.

tered the abdomen by the internal abdominal rincr crosses the tjons of.- tliG V as
external iliac artery and vein, and descends into the pelvis, be- deferens

neath the peritonaeum, to the side of the bladder, along which it pj^jg

runs from before backwards, and external to the position of the

obliterated hypogastric : at the posterior part of this organ it

turns suddenly over the remains of the hypogastric artery, and
continues along the posterior surface of the bladder to the base,

passing internal to the ureter: near the posterior part of the

vesicula it again changes its dii-ection, and, become enlarged and
sacculated, is directed forwards along the inner surface of the

vesicula of the same side to the base of the prostate, and joins

with the duct of the vesicula to form the common cjaculatorj

p p 4
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duct which perforates this gland, and opens into the prostatic

portion of the urethra in a depression—the sinus pocularis— on
the side of the middle line. This will be seen with the urethra

and structure of the gland.

Reia. The urethra, the excretory canal for the urine and semen,

tii°e"u°e- reaches from the bladder to the extremity of the penis in the
thra. male, or to the vulva in the female. Its mean length is about

eight inches, and in its course to the surface one or two curves

are seen. The direction of the canal is at first horizontally

forwards to the triangular ligament of the urethra, through
which it passes, is then inclined upwards in front of the sym-
physis to be applied to the body of the penis, and thus forms
the first curve with its concavity upwards. In the rest of the

extent it remains applied to the body of the penis, and its con-

dition is determined by the state of this organ ; for when pen-
dent in front of the pubes and scrotum, the urethra forms its

second larger curve, with the concavity downwards ; but this is

destroyed by raising the penis towards the abdomen. The
canal is divided into a prostatic, membranous, and a spongy

Prostatic portion, whose relations are separate and distinct, ^he. prostatic
portion.

pQi-tion, within the cavity of the pelvis, is contained in the pro-

state, from which it receives its name, and extends from the neck
of the bladder to the apex of the gland, or almost close to the

triangular ligament ; its length is about fifteen lines, and its

Mem- relations are the same as those of the prostate. The mem-
branous.

^^qj^^^^^^ portion is the small circular tube of the urethra inter-

vening between the apex of the prostate and the bulb, or

corpus spongiosum of the urethra ; it is somewhat curved up-

wards, is about half an inch in length along the under surface,

and nearly as much again along the upper : this difference is

occasioned by the direction backwards of the bulb. It passes

through both layers of the triangular ligament about one inch

below the pubes, and all the membranous portion of the urethra,

except about the extent of a line, is in front of the posterior

layer of the ligament, so that the greater part of it is between
the layers of this structure ; it is surrounded by the compressor
urethrge muscle and by some veins, and below it is the third

. and last part of the rectum, with Cowper's glands ; but it is

separated from the intestine by an interval bounded in front by
the bulb, behind and above, by the prostate and urethra, and

Spongy below by the rectum. The spongy portion contained in the
portion, corpus spongiosum of the penis reaches from the bulb, in which

it commences, to the extremity of the penis, and its length is

about six inches. Besides the common integuments that enve-
lop the body of the penis, it is covered by the ejaculator urinaa,

before examined in the dissection of the perinasum. It would
be advisable to remove the integument from this part of the

urethra to see it to its termination.

Penis. The penis is a cylindrical organ situated in front of the pubes,
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connected posteriorly to the rami of the pubes and ischium, but

is free anteriorly, and presents an enlarged extremity,— the glans.

In the ordinary state this body is curved downwards, and hangs

in front of the scrotum, but when distended, either naturally or

artificially, the shape and position are altered. It consists of a

firm fibrous structure, — the corpus cavernosum, — to which is

added the corpus spongiosum that envelops the urethra, and
forms the glans ; and the whole is surrounded by the common in-

teguments, and supplied with vessels and nerves. The covering or

integument of the penis is continued from that of the abdomen
; integu-

but at the extremity of the organ it is destitute of cellular nie»t-

tissue, and forms around the glans a loose fold or sheath— the

prepuce— which consists of a double fold, since the skin is re-

flected backwards from the free extremity as far as to the

corona glandis, and is again continued forwards, closely united

to the glans, to the orifice of the urethra, where it joins the

mucous membrane of the canal : the reflected layer, very thin

and fine, assumes the character of a mucous membrane, and
forms beneath the glans, and behind the aperture of the urethra,

asmall triangular fold,

—

thefrcenumprceputii ; around the corona

glandis, but behind it, are some small sebaceous glands,— the

glandidcB Tysoni or odoriferce. The corpus cavernosum will be „

seen by removing the integuments. It forms the greater part cavemo-

of the body of the penis, and consists of a dense, fibrous, almost^"™*

cylindrical tube filled with vascular structure ; it ends behind, op-

posite the symphysis of the pubes, in two pointed processes,—
the crura,—each of which is attached to the rami of the ischium

and pubes as high as the symphysis ; and in front it is truncated

and covered by the glans penis from the corpus spongiosum.

It is slightly grooved above for the dorsal vessels and nerves,

but below it presents a deep sulcus in which is placed the

urethra, enclosed in the structure of the corpus spongiosum.

Besides the attachment of this structure to the bones of the

pelvis by the crura, it is supported by the triangular suspensory

ligament of the penis. The corpus spongiosum, urethrce contains
(.^^ ^^

in its centre the urethral canal, and constitutes part of the body spongio-

of the penis. It is a vascular erectile structure like the corpus
^^^'

cavernosum, and is invested by a thin but strong aponeurosis,

continuous with that derived from the triangular ligament. It

commences behind, in front of the triangular ligament, or oppo-

site the junction of the crura of the corpus cavernosum, in an
enlarged or dilated portion— the bulb— which is placed between
the crura of the corpus cavernosum in the arch of the pubes,

and below the level of the membranous portion of the urethra,

which it partly covers inferiorly by its projection backwards:
this dilatation of the corpus spongiosum varies much in size,

and is covered by the accelerator urinae, which also covers the

spongy substance for some distance. From the bulb, the corpus
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spongiosum extends foi'vyards to the extremity of the penis

without visible increase of size ; but at this part it enlarges, and
forms a conically-shaped portion — the glans penis — which is

placed on the truncated extremity of the corpus cavernosum,
its base being directed backwards, and projecting beyond it in

a slightly prominent border— the corona glandis — which is in-

clined obliquely downwards and backwards as if the glans had
been cut in that direction. The fine reflected portion of the

prepuce covers the glans, and the frsenum is attached to a

groove on the under surface between the converging sides of

the corona. The termination of the urethral canal by a vertical

slit is in the extremity of the glans. The structure of this

body will be dissected with that of the organs in the pelvis.

DISSECTION OF THE FEMALE PELVIS.*

Dissec- In the female pelvis, after the levator ani and pelvic fascia

are removed, the appearance of the side view differs much from
that of the male in the relations of the urethra, bladder, and
rectum, which exist in the tvt^o sexeSj because of the interposi-

tion of the uterus and vagina between the bladder and rectum,

and of the absence of other parts that are peculiar to the male.

The dissector will have to distend the vagina from its external

aperture, as well as the rectum and bladder ; and in removing
the cellular membrane and vessels from the organs, he will find

three curved tubes running to the outlet of the pelvis : the

rectum behind, forming the largest curve, the vagina in front of

it, and still farther forwards and near the pubes, the small canal

of the urethra. In cleaning the vagina, num.erous vessels and
nerves from the iliac vessels and sacral plexus, as well as a

very large plexus of veins, will be found along its walls ; all these

lie on the outer side of the cul-de-sac of the peritonaeum between
the uterus and rectum ; they may be removed on this side to

study the relative anatomy of the viscera, and their distribution

. will be subsequently seen on the other side.

Peri- The peritoncEiim partially envelops the viscera as in the male
pelvis. After it has invested the upper part of the rectum, and
attached it to the front of the sacrum by means of a fold,—the

Meso- meso-rectum,—it extends forwards for a short distance, in front of

the middle division of this portion of the intestine, and reaches

the posterior wall of the vagina, on which it ascends to the back
of the uterus ; it covers the posterior as well as the anterior

* The dissector of the male pelvis will omit this, and continue with the

description at page 589.

tonjeum.

rectum.
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surface of this viscus, and at the front of its neck is continued

to tlie back of the bladder, forming a small cul-de-sac, and with-

out touching again the front of the vagina. On each side it

forms a wide fold—the broad ligament of the uterus—which con-
j^^^ _

nects this organ to the wall of the pelvis, and divides the cavity ment

into two parts ; an anterior which contains the bladder, vagina, uterus.

and urethra, and a posterior for the rectum and small intestines
;

it is partly subdivided into three portions, which envelop the

parts contained within, there being a posterior for the ovary and
its ligament, an anterior for the round ligament which ascends
to the internal abdominal ring, and a middle one, the highest,

for the Fallopian tube, and at the free extremity or orihce of
this canal, the serous joins the mucous membrane. As the
peritonaeum ascends on the bladder to the abdominal wall in

front, it covers the posterior surface, the posterior part of each
lateral surface, as well as the posterior part of the apex; and its

further extension on the viscus is prevented by the position of

the hypogastric artery, along which it is reflected otf, forming
the superior ligament above, the lateral ligament on each side, „ ,

and the posterior ligaments behind, which are two semilunar Liga-

folds reaching from the back of the pelvis to the bladder, on the ^tthe

side of the rectum and uterus, and are occasioned by the same ^''^''^er.

vessels passing forwards to the bladder. Between the bladder

and rectum the peritonseura forms a cul-de-sac, larger than that
poucj,

in the male, but it does not reach so far forwards between the

two, because of the presence of the uterus and vagina on which
it is reflected. It is not so necessary to observe the anterior

termination of this in the female, seeing that the bladder is not
in contact with the rectum, and that no operation on it will be
attempted from the intestine.

The rectum consists of three portions, with different directions. Reia- 3

and relations. The upper, from the left sacro-iliac junction to
'',?'Y

-

the third piece of the sacrum, passes obliquely downwards and Rectum

to the right, is enveloped by the serous membrane, except be- ^rtfon
'

hind where the vessels lie, and is in contact, in front, with the

broad ligament of the uterus of the left side, and the contents
of the same, as well as with the uterus and vagina: on the left

side are the internal iliac vessels. The middle portion, which Middle.

reaches to the tip of the coccyx, has the vagina above and in

close contact with it, but is separated from it at first by the
cul-de-sac of the peritonaeum, which covers only part of this

piece of intestine : the coccygei muscles are on the sides. The
third and lower part, from the tip of the coccyx to the anus, is Lower.

curved, and in contact above with the vagina, but in turning
downwards it leaves a triangular space between it and this tube,

which corresponds, on the surface, to the interval between the
vulva and the anus. The levatores ani lie on each side, and
unite below it.
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Reia-: The vagina is a tube or canal which reaches from the uterus-

of the to the vulva, in vi^hich it opens. It is cylindrical in shape, but
Vasina. rather flattened in front and behind ; it is from four to five inches

in length, and is directed obliquely downwards and inwards,

curving above the rectum, so that the measurement of the

upper wall is about four inches, but that of the lower about six.

The upper part receives the uterus, which passes through its

upper wall, and leaves a kind of pouch beyond it ; the lower
extremity, the narrowest part of the tube, opens in the vulva,

and in the child is closed by the hymen, a crescentic fold of

mucous membrane that contains cellular membrane in its

interior. The vagina is slightly curved above, and is in contact

with the base of the bladder, to which it is united by dense
cellular membrane, and the canal of the urethra is so closely

adherent to this wall or boundary, that it appears to pass through
its substance. Below the tube is the rectum, from which it

is separated in its upper fourth by the pouch of peritonaeum, but
lower than this it is connected to the intestine, except at the

extremity, as before said. To the sides are attached, below, the

vesical fascia, and the levator ani passes by it to its insertion.

The large vaginal plexus of veins is also placed on its side.

Eeia. The uterus is a conical, or pear-shaped, muscular organ, placed

of the JJ^ tfie cavity of the pelvis between the bladder and the rectum,
Uterus. an(j kept in position by the round and broad ligaments. It is

divided into body and neck, and its axis is directed obliquely

Anterior downwards and backwards. The anterior surface, in close po-
surface.

gij-jofi ^q ^j^g bladder, is covered by peritonaeum^ except in its

inferior fourth, and it is here in contact with the lower part of
Poste- the bladder, and united to it by cellular membrane ; the posterior

is entirely covered by peritonaeum and corresponds to the

extre-""^
rcctum and convolutions of the small intestines. The loioer

mity. extremity is received into the upper wall of the vagina ; and the
Superior upper is in contact with the small intestines. To the sides are

jLiga- attached the broad ligaments which contain above, on each side,
"^^"'^- the Fallopian tube, which is about four or five inches long, and

reaches transversely from the upper angle of the uterus to the

side of the pelvis ; it is narrow at its uterine extremity, but is

dilated, trumpet-mouth-shaped, and fringed at the other end,

— the corpus fimbriatum,— and is directed backwards and
inwards towards the ovary which is placed at the posterior part

of the broad ligament. Below the Fallopian tube, and con-

tained in the same fold of the peritonaeum, is the round liga-

ment, a fibrous cord that passes upwards and outwards over

the obliterated hypogastric artery and the external iliac

vessels, to leave the abdomen by the internal abdominal ring;

it passes through the inguinal canal, and ends in the cel-

lular membrane of the groin. In its course to the abdominal
ring it is surrounded by the peritonaeum, and it takes a tube of
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this a considerable distance into the inguinal canal, but it is,

generally, afterwards obliterated, like the similar process in the

male. The other remaining body contained in the broad liga-

ment is the ovary, which is of an oval form, its extremities being

placed transversely : it is situated at the back of the fold, and
is connected, internally, by a ligament of its own— the ligament

of the ovary— to the side of the uterus, below the attachment
of the two other structures.

The bladder is situated behind the symphysis pubis, and above Reia-:

the vagina, and its form, position, and relations, with few ex-oTthe

ceptions, so closely resemble those. of the male, that it will be^'^'^'^"

unnecessary to repeat them again, since they can be referred to

in the description of the male pelvis. The chief differences

are these : — it is larger, and its transverse measurement ex-

ceeds the vertical ; the base is of less extent, and is not below
the level of the urethra, as in the male, but is in contact with

the inferior fourth of the anterior surface of the uterus, and
with the vagina, which separate it from the rectum ; the lateral

surface has no vas deferens crossing it; the lower part of the

anterior surface corresponds to the vestibule in the vulva, or

the interval between the clitoris and the aperture of the urethra;

and the prostate gland is absent from its neck. The anterior

true ligaments, or the reflections of the vesical fascia are con-

nected to the neck of the bladder, and the lateral, to the bladder

and vagina.

The ureter has a longer course in the female than in the male Reia."

pelvis ; it is contained in the posterior ligament of the bladder, o°the

crosses the internal iliac vessels, and in reaching forward to the Ureter.

bladder, it passes by the upper and lateral part of the vagina,

and the neck of the uterus.

The urethra of the female, a small narrow tube, about one '^^'a-

inch and a half in length, passes forwards and downwards above ot the
"

the vagina, being slightly concave upwards, to open within the Urethra

vulva and below the clitoris and vestibule. This canal is the

third arched tube that lies in the cavity of the female pelvis,

and it is placed highest. In its course to the surface it per-

forates the triangular ligament, and is so closely united to the

vagina, that it may be said to run in its substance. The urethra

is at first covered above, by the anterior ligaments of the

bladder, and is enveloped by a plexus of veins ; when it enters

within the layers of the triangular ligament it is surrounded by
the compressor urethrte, and the transverse portions, described

by Santorini as a depressor, are the most distinct.

The articulation of the pubic bones in the symphysis may be
next dissected, since it will be necessary to remove it, to see

the vessels and nerves in the pelvis.*

* The following description of the articulation, and of the vessels and
nerves, will serve for the dissection of Loth the male and female pelvis.



590 DISSECTION OF THE PELVIS.

Symphy- The oval articular surfaces of the ossa pubis enter into this

P^i^gg*^ articulation, and they are retained in contact by an intervening

strong fibro-cartilage, and by some scattered fibres on the an-

terior, posterior, and superior parts of the articulation, also below

by a strong sub-pubic ligament : these will be readily exposed
by removing the cellular structure.

Anterior The anterior puhic ligament, in front of the bones, and the

Liga- strongest of those surrounding the articulation, with the ex-
nient. ception of the sub-pubic, consists of different layers of fibres

;

the superficial of these are oblique, and connected with the

tendinous attachments of the abdominal muscles, but the deeper

are transverse and lie on the fibro-cartilage, to which they are

united. The other fibres above and behind the symphysis are

sometimes called distinct ligaments, with the names of superior,

and posterior puhic.

Sub- The sub-pubic ligament is a strong, firm, triangular ligament,

Siglf- placed below the symphysis, and occupying the upper part of
ment. i-j^g pubic arch ; its fibres, curved downwards, and united above

with the fibro-cartilage between the articular surfaces, are in-

serted on each side into the upper par of the rami of the pubes.

It is situated between the layers of the triangular ligament, and
its fibres are perforated by the pudic nerve and dorsal veins of

the penis.

Articu- Separate one os pubis from the other : the articular surfaces,

facifand marked on the dry bone, are seen only to be in contact for a
Eibro- small spacc about the middle, and this spot is covered with

cartilage, and apparently by a synovial membrane, smce there

is a viscid fluid between them ; but the remainder of the sur-

face is united by an intervening fihro-cartilage, which is white,

elastic, and formed by two distinct portions, one being attached

to each bone, and connected together by transverse fibres which
form concenti'ic laminas. This cartilage is thicker in front than

behind, and its breadth is greatest at the upper and lower parts

of the symphysis..

Dissec- To expose the internal iliac vessels of the right side, let the

air out of the bladder, and draw it, the rectum, and in the

female the uterus and vagina, from the central position that

they occupy in the cavity of the pelvis to the opposite side, so

as to allow of the dissection of the vessels. Remove the peri-

tonaeum and fascia from the wall of the pelvis and from the

viscera, and clean away the great quantity of cellular mem-
brane that surrounds the arteries : a plexus of nerves from the

hypogastric accompanies each vessel to the viscera, so that

there are as many secondary plexuses as arteries. The smaller

branches of the veins that accompany the arteries, unless they

are to be specially dissected, may be removed. In following

the lower vesical and hsemorrhoidal branches, the nerves from
the sacral plexus to these viscera may be exposed, and they

cartilage

.

tion
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should be left to be afterwards seen. When the arteries are

dissected out, the bladder may be again distended and the

viscera replaced, to see the relative anatomy.

The internal iliac artery, one of the trunks into which the internal

common iliac divides, supplies the wall of the pelvis both within Artery.

and without ; the viscera contained within it ; also, for the most
part, the genital organs. As now dissected, it is seen to be

a short thick trunk, continued forwards along the side of the

bladder to the umbilicus by a partially obliterated cord. This

vessel in the foetus is called hypogastric ; and the internal iliac is

the part which afterwards remains pervious for a certain distance.

To understand this vessel, it will be advisable to consider its

anatomy in the foetus, as well as in the adult in which part is

obliterated. The hypogastric artery of the foetus commences
at the sacro-iliac symphysis, from the division of the common
iliac into it and the external iliac artery ; it passes forwards to

the posterior part of the bladder, contained in the posterior

ligament, forms an arch whose concavity looks upwards, and is

crossed by the ureter which then descends below it to the

bladder ; it gives off in this extent many branches to the wall

and the viscera. The vessel then ascends on the side of the

bladder to its upper part, along the line of reflection of the

peritonaeum from it, as the lateral and superior ligaments; and at

the upper part of this organ it approaches the one of the op-

posite side, and ascends with the urachus to the umbilicus,

between the peritonaeum and fascia transversalis, and behind the

rectus muscle of the abdominal wall ; at this aperture, each per-

forates the fascia transversalis, comes into relation with the

umbilical vein, and, receiving the name of umbilical, continues

to the placenta, in which it ends. On the side of the bladder

the hypogastric is crossed by the vas deferens^ and supplies the

vesical branches. This vessel, in the foetus, is twice the size of the

external iliac, but after birth these arteries are obliterated,

more or less completely, to about an inch and a half of their

commencement, or to the sacro-sciatic notch, and a ligamentous

cord remains in the direction of the vessel ; this is commonly
pei'vious, by means of a very small canal, to near the upper

part of the bladder, and from it arise the superior vesical

branches. When the hypogastric begins to diminish, the ex-

ternal iliac, and the posterior part of the hypogastric, which is

afterwards designated the internal iliac, increase in size. The
internal iliac in the adult is a large short trunk, about an inch

and a half long; it is directed obliquely downwards and in-

wards from the sacro-iliac symphysis to the upper part of the

sacro-sciatic notch, and it here divides into two or three large

branches in which it appears to terminate ; but from its ex-

tremity the partially obliterated hypogastric extends forwards

in the original direction of the trunk. The artery is accom-
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panied by the internal iliac vein which is posterior and ex-

ternal to it; it lies in the fold of peritonaeum which forms
the posterior ligament of the bladder, and is crossed by the
ureter ; behind it is the lumbo-sacral nerve, and part of the

Branch, pyriformis muscle. Its branches are very numerous, and some
are very variable in their origin, though the distribution of the
greater number of them is tolerably regular : they may be
classed into those which supply the viscera in the pelvis

:

namely, the hasmorrhoidal, vesical, uterine, and vaginal; and
into those distributed to the wall of the pelvis either within or

without : these are the ilio-lumbar, lateral sacral, gluteal, sciatic,

pudic, and obturator arteries. As the internal iliac artery

divides into two trunks, the branches are sometimes referred to

their origin from either the one or the other ; thus, from the

posterior, arise, most commonly, the ilio-lumbar, lateral sacral,

gluteal, and obturator; and from the anterior, the middle hse-

morrhoidal, vesical, uterine, and vaginal, and the partially imper-

vious tube of the hypogastric, with the sciatic and pudic.

bar Ai%'
'^^^ ilio-hunhciT artery, the first of those supplied to the wall

tery. of the pelvis, arises from the posterior part of the internal iliac,

is directed obliquely upwards and outwards beneath the psoas

muscle and obturator nerve, and in front of the lumbo-sacral

nerve, to reach the iliac fossa, in which it divides into an
Lumbar asccnding and a transverse branch. The ascending or lumbar

runs beneath the psoas muscle by the side of the lumbar vertebrae,

and divides into an external branch for the psoas and quadratus

muscles, and an internal one for the spinal canal and medulla;
Iliac.

j.]^g transverse or iliac branch passes outwards a little above the

brim of the pelvis, and subdivides into superficial and deep
branches, which are directed towards the crest of the ilium and
anastomose with the circumflex ilii artery, and some turn over

the crest to join with the gluteal : one of the deep branches

enters the substance of the bone.
Lateral The lateral sacral, one or two in number, arise from the inner

A^riery. Side of the iliac, or from the gluteal ; when there is only one,

the artery descends in front of the pyriformis muscle and sacral

plexus of nerves, at first external to the series of apertures by
which the nerves escape, but afterwards over them or internal

to them, as far as to the coccyx, on which it anastomoses with

the branches of the middle sacral artery, and the one of the

opposite side ; but this will be more apparent after the removal
of the viscera. Besides the branches to inosculate with the

middle sacral, the artery gives off spinal branches which enter

the spinal canal, and supply the membranes of the medulla with

ramifications ; others leave the canal by the posterior apertures

in the sacrum to anastomose with the gluteal. When there are

two arteries, the upper one enters the first aperture in the front

of the sacrum, and is distributed in the canal in the same
manner as the others ; but before entering it, some sm

m
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transverse arteries are given off to join those of the middle
sacral.

The gluteal artery, the largest branch of the internal iliac. Gluteal

passes directly backwards above the upper border of the pyri-
^'^^^^y-

formis muscle, between the lumbo-sacral and first sacral nerve,

the former afterwards concealing the artery as it descends to

join the plexus ; it then leaves the pelvis by the upper part of

the sacro-sciatic notch, lying close to the bone and accompanied
by a vein and the superior gluteal nerve : as soon as it appears

on the outer surface of the pelvis, it divides into its superficial

and deep branches for the gluteal muscles ; these are dissected

in the thigh, and are now removed.
The ischiadic or sciatic artery descewi^s. with the pudic into Sciatic

the pelvis; it arises anterior to the gluteal, is the next largest "
* ^^^

trunk, and runs downwards and forwards with the pudic but
internal to it, and over the pyriformis muscle and the sacral

plexus of nerves, to leave the pelvis at the lower part of the

great sacro-sciatic notch, and with the pudic vessels and nerve
and the sciatic nerves between the contiguous borders of the

pyriformis and coccygeus muscles. External to the pelvis, it

divides beneath the gluteal muscle into its terminal branches.

This artery often arises by a common trunk with the gluteal,

and from the division of this at the upper part of the sciatic

notcli, it descends in front of the pyriformis, and beneath the

sacral plexus, to leave the pelvis by the same part.

The pudic artery has nearly the same relations in the pelvis pudic

as the sciatic, from which it often springs as this vessel is pass- ^.i-tery,

ing from the cavity. If it arises separately from the internal

iliac, it and the sciatic appear to be the continuation of this

artery into the pelvis ; it passes downwards over the pyriformis,

and sacral plexus, external to the sciatic, and leaves the pelvis

between the borders of the pyriformis and coccygeus ; it then
winds over the outer surface of the spine of the ischium, and
enters into the ischio-rectal fossa through the small sciatic

notch, in which part its anatomy has been seen, when dissecting

the perinteum. In this— the pelvic— part of its course, the
artery lies behind the bladder and vesiculae and along the side

of the rectum, and gives small branches to these viscera; some-
times the middle hgemorrhoidal artery arises from it, and in the

female, branches to the uterus and vagina. An important
variety in this artery is its course in the pelvis along the side

of the bladder, and either on or near the side of the prostate

gland, to leave the cavity by perforating the triangular ligament
below the arch of the pubes to become the dorsal artery of the
penis.

The obturator will also be required to be seen only in its pel- obtura-

vie part, since the portion external to the pelvis is dissected
j°J

^'^•

with the lower extremity, and is usually completed before this

QQ
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stage of the dissection of the abdomen. This artery springs

either from the posterior or anterior division of the internal iliac

artery, or it may arise altogether at the front of the pelvis from
the epigastric artery, a branch of the external iliac. In the case

of origin from the internal iliac, it crosses the pelvis from behind
forwards, rather below the level of the brim, but above the
attachment of the levator ani muscle, and is accompanied by
the obturator nerve and vein, which are inferior to it. At the

front of the cavity the obturator vessels and nerve pass through

an obliquely grooved canal— the sub-pubic— in the upper part of

the thyroid or obturator foramen, and as soon as they have
escaped from it, the nerve and artery separate ; the former con-

tinues along the thigh, but the latter divides into two branches

that encircle the obturator foramen, and supply chiefly the

obturator muscle, and the articulation. In the pelvis this branch
gives some small arteries externally to the wall, and one rather

large to the iliac fossa and muscle, which perforates the iliac

fascia. When it is about to enter the sub-pubic aperture, it

gives upwards a branch that varies in size, to anastomose with

the epigastric, and inwards a transverse one behind the body
of the pubes, to inosculate with a similar branch from the

opposite side. When the obturator arises from the epigastric,

it descends to the same aperture and has the same distribution

externally, but in its course it passes by the crural ring ; and it

is the relation of this vessel to the neck of the sac of a femoral

hernia that renders important the study of varieties in its

position. If it arise high from the epigastric, and take a large

sweep to the inner side of the iliac vein, it will most probably

be on the inner side of the hernia, and therefore the neck of the

sac would be surrounded in front and on the inner side by this

artery, the epigastric lying on the outer side ; but should the

vessel arise near the commencement of the epigastric, and

pass nearly vertically downwards into the pelvis, it will be found

close to the iliac vein and to the outer side of the crural ring,

and therefore of a femoral hernia : this last variety is not so

important as the first, since it is not equally dangerous.

Middle The middle sacral artery will be seen more fully after the

Sawai^ viscera are removed from the pelvis ; it arises from the division

of the aorta, of which it is the continuation in its direction, and

passes vertically downwards in the middle line over the last

lumbar vertebra, the sacrum, and the coccyx, as far as the base

of this bone, and where, much diminished in size, it divides into

two lateral branches which inosculate with the lateral sacral

arteries. Many small arteries are given to the front of the

sacrum, and opposite the centre of each piece of this bone, as

well as of the last lumbar vertebra, it gives to each side a trans-

verse branch to anastomose with the lateral sacral : these are

analogous to the lumbar and intercostal arteries of the aorta.

Aricry.
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The coccyx is also supplied by some small branches from the

bifurcation.

The branches to the viscera contained in the cavity of the Branch-

pelvis are smaller and more irregular than those to the wall, viscei\i^

and are generally derived from the portion of the artery that

continues forwards to the bladder in the direction of the hypo-

gastric.

The middle hcBmorrhoidal artery, a small branch of uncertain Mddie

origin, may come either from the internal iliac, or from the rhoid^r^

sciatic or pudic ; it passes downwards and forwards along the Artery.

front and lateral part of the rectum, and divides into branches

that anastomose with the superior hemorrhoidal, — a branch of

the inferior mesenteric, and with the inferior haemorrhoidal

from the pudic in the ischio-rectal fossa. It gives also small

branches— the inferior vesical— to the base of the bladder and
prostate ; or to the vagina in the female. The distribution of

the superior h(smorrhoidal, a branch of the inferior mesenteric, Siperior.

can now be seen : after crossing the ureter and the left common
iliac artery and vein, it descends in the meso-rectum along the

posterior part of the intestine, and opposite the middle of the

sacrum, or about four inches from the anus, it divides into two
branches which continue forwards on the sides of the rectum,
anastomosing with each other, with the middle haemorrhoidal,

and near the rectum with the inferior hcemorrhoidal from the inferior.

pudic ; so that the termination of the large intestine is supplied

from the inferior mesenteric, from the internal iliac, and from
the pudic artery. The branches of the superior haemorrhoidal

are the largest and the most important in operations on this

intestine.

The vesical arteries, irregular in their origin, may come from Vesical

the trunk or from some of the branches of the iliac. They are

three or four in number, on each side, and are divided into

superior, middle, and inferior. The superior come from the superior,

partially obliterated trunk of the hypogastric, and pass down-
wards and inwards along the front of the bladder. The middle fi'^ddic

vesical, generally arises as a separate branch from the internal

iliac near the remains of the hypogastric ; it passes forwards
and inwards to the posterior part of the bladder, which it

reaches on the outer side of the ureter, and is then distributed

to the posterior surface by branches which anastomose with
those of the opposite side, as well as vvith those from the supe-

rior. The inferior, some small branches from the middle inferior,

hemorrhoidal, sciatic, or pudic, are distributed to the base of
the bladder, to the veslculae seminales, and to the prostate.

An artery— the deferential— is also given to the vas deferens;

it accompanies this tube to the spermatic cord, and anastomoses
with the spermatic.

The uterine and vaginal arteries are peculiar to the female: uterir,e.

QQ 2
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the uterine arises from the internal ih'ac at its anterior part,

near to the middle hsemorrhoidal, or with it, passes inwards in

the broad ligament, and reaches the uterus opposite its neck;
it next turns upwards along its side, becomes very flexuous,

and divides into anterior and posterior branches, which anasto-

mose with similar ones from the opposite side, and supply the
front and back of the uterus ; and middle, that ascend to the

fundus and inosculate also with the opposite and with the

spermatic. When the artery makes its turn upwards along
the uterus, it sends one or more small branches between the
bladder and vagina to these organs.

spsrmr- The Spermatic artery has been dissected to the lower part of

Ovarian. *^^^ abdomen, and it may now be completed; it becomes very
tortuous after it has passed the brim of the pelvis and entered
the broad ligament by which it is conducted to the ovary, to

which it gives many branches, as well as to the Fallopian tubes.

After supplying the ovary, it ends in the substance of the

uterus, anastomosing with branches of the uterine.

Vaginal. The Vaginal artery frequently arises by a common trunk with

the preceding, or else very near to it ; it passes forwards on
the side of the vagina, giving a great number of branches to it,

and some to the under and anterior part of the bladder and
commencement of the urethra ; and it ends by anastomosing,

below the vagina, with the artery of the other side.
Veins. ^\\Q internal iliac vein receives the blood both from the wall

Iliac.
' of the pelvis and from the viscera contained in it, by branches

corresponding for the most part to the arteries that arise from
the internal iliac. It is situated at first internal to the artery,

but as it ascends it passes behind, appears on its outer side, and
joins with the external iliac, opposite the sacro-iliac symphysis,

to form the common iliac vein. Some of the branches of the

veins have the .same distribution and anatomy as the arteries,

Sio- but others differ. The ilio-lumbar vein anastomoses with the
"'" ^'''

lateral sacral, receives some small branches from the spine, and
lower lumbo-vertebral vein, and opens into the common iliac

Sacra!, vein. The lateral sacral opens into the internal iliac, and by an

upper portion into the common iliac; awd the middle sacral ]r,m?,

the left common iliac vein. The hamorrlioidcd vein is united to

Ha?mor- a plexus— the hamorrhoiclcd— around the lower part of the

ami
^ rectum, into which the superior and inferior htemorrhoidal veins

Plexus, enter ; the ramifications of this plexus round the anus become
enlarged in haemorrhoids. If these are injected from the inferior

mesenteric vein before dissecting the pelvis, a more accurate
Vesical, idea of their extent will be obtained.* The vesical veins are

pioifus,"^ connected with another large plexus, the prostatic, which is

situated around the bladder and prostate, between the substance

* Tallow injection runs sufficiently minutely, and lias the advantage of

not requiring the body to be heated.
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and sheath of the gland, and joins in front the dorsal veins

of the penis, which perforate the triangular and sub-pubic liga-

ments : this may also be injected from the dorsal vein of the

penis. In the female, the vaginal veins commence in a large Vasinai

plexus — the vaginal — surrounding the vagina, particularly plexus.

its lower part or aperture, with a vascular network or erectile

structure ; this communicates, above, with a small plexus around
the bladder and urethra, which corresponds to the prostatic in the

male, and unites, below, with the hasmorrhoidal. The uteritie vierme.

veins also come from the uterine plexus which lies on the sides

and upper part of the uterus, and they communicate above with

the spermatic. The veins of the uterus are very much enlarged

during gestation, and are called sinuses of the uterus, since they
are dilated into pouches. The remaining veins are the same as

the arteries.

The hypogastric plexus for the supply of sympathetic nerves Nerves.

to the viscera of the cavity of the pelvis, is situated in front of ^ypo-

the sacrum and beneath the peritonceum. It consists of a right piexus.

and a left portion ; each division accompanies the internal iliac

artery of the same side, and sends off filaments along its branches
which, separately, are named distinct plexuses, but to dissect them
requires a fresh body, and one uninjected. Thus the inferior hse- inferior

morrhoidal plexus accompanies that artery to the rectum, some^Q^°["
jRlaments being distributed to the front, and some to the posterior

part of the intestine. The vesical surrounds the artery of the vesical,

same name, unites with branches of the sacral nerves, and at the

posterior part of the bladder gives offsets to the upper and
lower regions of this viscus, and to the prostate gland ; other

filaments go to the vesiculse seminales, and also to the vas defe-

rens, on which they run to join the nerves from the spermatic

plexus, and they even continue onwards to the testis. In the

female, branches are supplied to the uterus, forming the M^erme uterine

plexus, from which filaments ascend with the vessels along the
g"n'!jiy''''

side of this body to the upper part, both before and behind

;

some others descend to the vagina supplying it, and others are

distributed to the Fallopian tube and ovary ; and on this last

body they join the spermatic nerves that accompany the artery

of the same name.
Of the lymphatic glands of the pelvis, some lie along the Lymph,

external iliac, some in the interval between the internal and
^^^^^^^

external iliac vessels, and others on the sacrum ; they join, above,

the lumbar glands by the side of the aorta.

Separate the remains of the triangular ligament and the
Djjgec.

urethra, in both sexes, from the arch of the pubes ; cut through tion.

the levator ani and pelvic fascia of the right side ; saw off the

symphysis of the pubes, and a portion of the body on the right

side, to reach more easily the parts in the pelvis ; let the air

escape from the bladder, and then draw well over to the oppo-

Q Q 3
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site side the viscera of the pelvis. By this proceeding, the
anterior branches of the sacral nerves can be dissected by re-

moving the cellular membrane; the four first join, either in part,

or entirely, with the lumbro-sacral nerve in the sacral plexus ; but
the two lowest will be found along the outer mai'gin of the
sacrum and coccyx, coming through the coccygeus muscle.
The branches to the viscera are derived from these nerves, and
from the hypogastric plexus of the sympathetic, but it will re-

quire care to follow them through the vesical fascia to the
bladder, prostate, and rectum.

social The anterior branches of the six sacral spinal nerves differ
Nerves, niuch in size, as well as in their distribution ; each joins with

branches from the gangliated portion of the sympathetic nerve
First. after it escapes from its foramen. The branch of the first nerve

is the largest, and is separated from the iumbo-sacral by a con-

siderable interval, and by the gluteal artery ; it is directed out-

wards in front of the pyriformis muscle to join in the sacral

Second, plexus. That of the second, nearly as large as the first, passes

Tiiiid. transversely outwards to the plexus. The anterior branch of
the third nerve, much smaller than the other twO;, runs also out-

wards to join the sacral plexus; but it is separated by a con-
siderable interval from the second, and it often gives a branch

Fourth, to the viscera. The branch of the fourth, still smaller than that

of the third, separates into two portions; one very small joins

the plexus, and the other divides into many branches : some of

these— the visceral to the organs of the pelvis — are directed

inwards and forwards, enter between the layers of the posterior

ligament of the bladder, and join freely with filaments of the

sympathetic from the hypogastric plexus, forming a kind of

plexus from which branches are distributed to the rectum, to

the under surface of the bladder, the vesicula? seminales, and
the prostate ; whilst others ascend to the sides of the bladder :

the viscera receive also sympathetic nerves from the hypo-
gastric plexus with the arteries that supply them. The other

branches

—

the ?7iuscular—are distributed to the coccygeus, to the

levator ani by a long branch that enters the pelvic surface of

the muscle, and reaches to near the front, or there are two
branches, one to its posterior and one to its anterior part ; and
sometimes a branch perforates the coccygeus to supply the

gluteus ; the remaining branch is a long descending one by the

side of the coccyx in the fibres of the coccygeus muscle, to join

with the fifth nerve. The two remaining nerves are smaller

than the preceding, and do not unite in the plexus. The branch
Jiftii. of the fifth comes through the fibres of the coccygeus, and

is joined by a descending filament from the fourth ; it sends

down one to communicate with the sixth, and gives a descend-

ing branch to the tip of the coccyx, which perforates the coc-

cygeus or the levator ani, and, appearing in the ischio-rectal



DISSECTION OF THE PELVIS. 599

fossa, is distributed to the integument and sphincter: this

branch may come from the next nerve. The anterior branch

of the sixth receives a descending filament from the fifth, and Sixth.

divides into branches that supply the coccygeus, and some per-

forate it and the sacro-sciatic ligament to end in tlie gluteus

maximus.
The sacral plexus, formed by the union of the lumbo-sacral sacrai;

nerve of the lumbar plexus with the three first sacral nerves ^'^'^"^•

and part of the fourth, is a flat band in which the nerves end,

rather than form a plexiform body by the division, union, and
subdivision of the branches entering into it as in the other

plexuses. It is situated in the pelvis on the pyriformis muscle,

external to the layer of pelvic fascia continued over it, and the

pudic and sciatic branches of the internal iliac artery separate

it from the viscera in the cavity. The plexus passes from the

interior of the pelvis by the lower part of the great sacro-sciatic

notch, below the pyriformis muscle, and it ends in the great

sciatic nerve, which is the chief branch that arises from it ; so

that it is difficult to assign its limit. Its branches may be Branch.'

divided into those that arise within the pelvis and into those on ^^'

the outer side ; the internal are, a nerve to the obturator in-

ternuSj the inferior hsemorrhoidal and internal pudic nerves, and
a branch to the pyriformis muscle ; and the external, a nerve to

the superior gemellus, a branch to the inferior gemellus and
quadratus femoris, but this most commonly comes from the great

sciatic at the posterior part of the pelvis, and the small and
great sciatic nerves. The origin of the superior gluteal from
the lumbo-sacral can now be seen.

The nerve to the obturator internus muscle arises within To the

the pelvis from the front of the plexus, and chiefly from the tor'Sius-

lumbo-sacral and first sacral nerves ; it runs downwards to the^ie.

.

spine of the ischium, is placed on the outer surface of this with

the pudic, enters the ischio-rectal fossa through the small sciatic

notch, and is distributed by branches to the inner surface of the

muscle.

The internal pudic leaves the lower part of the plexus, turns Pudic.

over the posterior surface of the spine of the ischium with the

branch to the obturator internus, and with the next nerve, enters

the ischio-rectal fossa through the small sciatic notch, and is dis-

tributed to the perinseum and genital organs, as before seen.

The inferior hamorrhoidal, when a distinct branch, is given off inferior

close to the pudic, runs the same course to the ischio-rectal ^ioida°u*

fossa, and its distribution is dissected with the perinseum.

This nerve is very commonly a branch of the pudic in the peri-

nseum.
The nerve to the pyriformis arises from the back of the third To the

nerve after it has joined the plexus, and it divides into branches lormis.

that enter the anterior surface of the muscle.

Q Q 4-
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To the The 7ie7've to the superior ffemellus, as well as that to the i7i-
G^emeUi

y^^^"^,, ^^^ j-j^g quadrcilus, spring from the plexus at its termina-

£r'^'^^"
tion in the great sciatic nerve, and are altogether on the back
of the pelvis. The last very often arises distinctly from the
great sciatic.

Small The small sciatic nerve arises from the lower and outer part
"^ "^' of the plexus, which may be said to end in this and the great

sciatic, sometimes by one and sometimes by two nerves, that

remain more or less distinct to their distribution to the gluteal

region, and cutaneous parts of the back of the leg, and perinaeal

space.

Large The great sciatic nerve, in which the plexus terminates, leaves
the pelvis with the preceding, below the lower border of the
pyriformis muscle, and is then distributed, as seen in the dis-

section of the thigh.

Disseo- Divide the remains of the hypogastric artery, and also the
other arteries that supply the viscera, in order to see the
gangliated part of the sympathetic on the front of the sacrum.

Sympa- In the interior of the pelvis, the sympathetic has the same

the'pei" general disposition as in the other cavities of the body, viz.

''is. in the upper portion of the abdomen, and in the thorax ; it con-
sists of a large prevertebral plexus— the hypogastric— formed
by branches from ganglia distant from those supplying the vis-

cera, and of a gangliated cord on each side of the spine, to join

the spinal nerves at their exit from the foramina. The hypo-
gastric plexus has been seen. The gangliated cord is placed on
the front of the sacrum, and internal to the anterior sacral fora-

mina ; it is continuous above with the last lumbar ganglion by a
small filament which it is often difficult to trace, and it ends
below, at the lower part of the sacrum, by a filament from the

last ganglion turning inwards in front of the base of the coccyx
to unite with a similar one from the opposite side in an arch,

from which branches proceed to the periosteum of this bone.

The cords approach each other in their course to the tip of the

sacrum, and each is marked by a variable number of ganglia,

though there are commonly three or four, from which filaments

pass externally, and these are the largest, to join the sacral

nerves, internally to communicate in front of the sacrum and
around the middle sacral artery with branches from the oppo-

site side, and anteriorly some slender filaments unite with the

hypogastric plexus, and supply also the rectum. Occasionally,

the last ganglion does not send a transverse branch to join with

that of the opposite side, but distributes filaments to the

coccyx ; or there may be a small ganglion

—

the ganglion impar—
at the point of union on the front of the coccyx, from which the

branches descend.
Dissec- Take the viscera from the pelvis, to examine their structure ;

separate the rectum from the bladder, and then blow up the
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bladder to dissect the muscular fibres by taking away the

peritoneeuni and cellular membrane. Clean the prostate and
vesiculae, and follow the common duct, resulting from the

union of that of the vesicula with the vas deferens, into the

posterior part of the prostate.*

The vesiculce seminales are two membranous sacculated reser- Form

voirs for a peculiar secretion. Each is formed by a tube folded !",''„(,.

upon itself, so as to give rise to small lateral pouches which are'^reof

united together by a fibrous tissue that retains this form ; and cuiae.

if an incision be made into it, the cellular structure will be

seen, and also a brownish viscid fluid which it contains. The
A'esicula ends in front in its duct, a small straight portion, that

joins with the vas deferens to form the common ejaculatory duct,

which passes forwards through the prostate to open into the

urethra. When this body is submitted to maceration, its coils

may be unravelled, and the tube is found to measure about

eight inches ; it consists of an external fibrous, and of an inter-

nal mucous coat. The vas deferens is much dilated near the of the

vesicula, is slightly sacculated like it, and ends in front in the ^^g,°^"

common duct ; its structure is an external fibrous coat, very
thick, and an internal mucous, very fine and thin. The peculiar

feel of this cord is always easily recognised.

The prostate gland is a firm greyish body surrounding the Form

commencement of the urethra and neck of the bladder, andstnic-

is enveloped by a sheath of vesical fascia. It is conical in form,
J|"gp°o.

the larger extremity, as before said, is placed behind, and the state,

smaller in front : the upper surface is convex, without any mark
of division, but on the under, there is a slight longitudinal de-

pression, which, with a notch in the posterior part, indicates the

division of it into a right and left lobe. In the centre of the

base or posterior part is a large notch, into which the common
ejaculatory ducts enter, the substance of the gland forming an
arch both above and below them ; and on each side of this ex-

cavation the gland is prolonged backwards, giving rise to the

lateral lobe. If the vesiculee and common duct be thrown for- Lateral

wards over the gland, a transverse portion of it, about half an ^°'^'^'

inch wide, is seen above them ; this is the middle lobe which Middle.

unites together the two lateral, and extends further backwards
than the opposite or under margin of the hollow for the ejacula-

tory ducts. The prostate measures, transversely, about eighteen

lines, vertically, about twelve, and from before backwards about
fifteen lines; so that the transverse incision, or one directed ob-

liquely downwards and outwards in the direction of the lateral

lobe, is the longest that can be practised in this body. Its

structure consists of a congeries of small glandular bodies placed

in a fleshy-looking fibrous substance ; and from these issue small

* The description of the anatomy and 'structure of the viscera of the female
pelvis will be found at p. 603.
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ducts, which either unite together, or run separately to open
OR the inner surface of the urethra contained in the prostate ;

they are Hned by the mucous membrane of this canal : these

will be seen when the gland is opened, and the small glandular

bodies will be very well perceived now in the third lobe, by re-

moving the dense external covering.

Now the bladder is removed from the body, the extent of the

different regions, but particularly the base, can be more readily

seen ; but its figure v/ill be almost circular when it is much dis-

tended with air. A partial serous, a muscular, and a mucous
coat, with a layer of cellular tissue between them, will be found
in the substance of the bladder. The peritonceal coat has beea
examined and is now removed. The muscular consists of an ex-

ternal and an internal layer of fibres; the external, of longitudinal

ones, passes downwards from the summit of the bladder and
urachus, to which they are connected, to the prostate gland,

some of the anterior being prolonged on its upper surface to be
united to the pubes by the anterior ligaments ; the lateral are

connected to the sides of the prostate ; and the posterior to the

middle lobe of the gland. When this covering is removed, the

internal layer of transverse fibres is exposed ; it is stronger, and
the fibres are closer together at the lower than at the upper
part of the bladder, and on the posterior surface a few of them
run irregularly and cross the others. Some of the lower fibres

of this layer have been described as a sphincter vesicae, but
there does not appear to be any fasciculus of fibres distinct and
separate from the other circular ones. This coat diffei'S much in

its development in different subjects, and in some the mucous coat

projects in small pouches between its fibres, giving rise to the

sacculated bladder. There is also a distinct muscular fasciculus

passing from the opening of the ureter to the prostate ; this is

, to be seen when the bladder is opened. The mucous membrane
lines the interior of the bladder, being prolonged upwards into

the ureter, and downwards into the urethra, and it is separated

from the muscular coat by the layer of cellular membrane be-
fore mentioned. Cut open the bladder by an incision along its

front, and carry it along the upper part of the prostate ; the

mucous membrane forms numerous folds in its present flaccid

state, and the muscular columns project beneath ; and if it is

a sacculated bladder, the apertures to the pouches are seen.

At the lower and anterior pai-t of the bladder is the orifice of

the urethra, which is situated within the base of the prostate

gland, and partially closed by a small prominence from below,—
the uvula ; this is a little in front of the middle lobe of the pro-

state, and is a projection of the submucous tissue that raises

the lining membrane into a fold which is continued forwards

into the prostatic portion of the urethra. Immediately behind
the orifice of the urethra is a small triangularly-shaped space
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the ^^ trigone vesical," in which the mucous membrane is smooth, Trigone.

and more closely united to the other coats ; into the posterior

angles the ureters open, about one inch and a half behind the

uvula, and the same distance from each other ; so that a line

extended from one aperture to the other, and one on each side

from the ureter to the uvula, will define the boundaries of the

space; the posterior line in the distended bladder is semilunar.

The " trigone " is the most sensitive part of the bladder, and
corresponds below to the interval included between the pro-

state in front, and vesicula and vas deferens on each side. It

is smaller in the female, and the uvula is not so marked. In

a muscular bladder two prominent lines extend from the aper-

tures of the ureters to the uvula, and if the mucous mem- Muscles

brane be removed, the muscles of the ureters are exposed : they
?jret"r

are " two strong fleshy columns which descend from the

orifices of the ureters towards the orifice of the bladder ; they

unite and run towards the prostate gland." " Where these co-

lumns unite they are most fleshy, and their fibres are more in-

tricate ; then directing their course towards the lower and back-

most part of the prostate, they degenerate into tendon, and are

inserted into the portion called the third lobe of the prostate." *

In some subjects these are very indistinct.

Open the remainder of the urethra to the extremity of the Dissec-

penis, and carry the incision through the corpus cavernosum, '"'"•

but rather to one side of the middle line, to leave untouched its

septum pectiniforme.

The urethra, or tube extending from the bladder to the ex- Divi." -

tremity of the penis, is about eight inches long, and divided interior

into a prostatic, membranous, and spongy portion. The pro-
u,g'thra

static, about fifteen lines in length, has not a coat distinct from prostatic

the gland through which it passes, since it is only an excava- Portion.

tion in this body along which the mucous membrane of the

bladder is continued, together with some submucous cellular

membrane. By the section of the gland it will be seen that

the part above the urethra measures only about three or four

lines, in consequence of the urethra passing through it much
nearer the upper than the under surface. This division of the

urethra is wider in the centre of the prostate than at either

extremity, and it is altogether the widest part of the urethral

canal. Where it joins the bladder is a small elevation— the

uvula — which closes the orifice of this viscus in its contracted Uvula,

state ; and in the centre, on the under surface, is a raised pro-

minent fold of mucous membrane— the caput gallinaginis — caput"
gallina-

* See " Account of the Muscles of the Ureters," by Sir C. Bell, in vol. iii.
^'"' "

of the Medico- Chirurgical Transactions, from which the above extract is

taken.

Morgagni described these before, in his Adversaria Anatomica, i. 9., as
" duo quaedam carnea vesicee corpora," but as ending in the " caput gallina-

ceum."
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which is large and round behind, but is prolonged in front by a

slightly elevated line to the membranous portion of the urethra.

In the centre of this fold, near its posterior extremity, is a de~

Sinus pression— the sinus j^ocularis, into the posterior part of which

rfs?"^' open the two common ejaculatory ducts, a thin portion only of

the mucous membrane separating the orifices ; these are seen

by holding up the sides ot the sinus, and a probe may be passed

into each of them. External to this projection of the mem-
brane, the substance of the gland is hollowed out on each side,

Prostatic this excavatiou is called the prostatic sinus, and into it the
'""^' smaller ducts from the substance of the prostate gland open

;

but the larger ones, that can be followed downwards and back-

wards for some distance into the gland, open on the side of the

caput gallinaginis in front of the sinus pocularis : bristles may
be readily introduced into these last, and when the gland is

pressed, a considerable quantity of a whitish fluid quickly

escapes from them. If a probe is introduced into the ejacula-

tory duct, its relation to the substance of the prostate can be
Mem- observed. The membranous portion, about one inch in length

portioih ii^ this condition of the urethra, has very thin coats, and is sup-

ported chieflj^ by the muscle that surrounds it ; it is one of the

narrowest parts of the canal, and measures in diameter about

four lines. The mucous membrane that is continued through

it is surrounded by a thin vascular erectile covering, and exter-

nally by a muscular layer ; in the interior of the tube the lining

Spongy membrane presents nothing remarkable. The spongy portion,
por ion.

gjjQjjj. gjj^ inches long, resembles the prostatic, in being con-

tained in an enveloping substance^ the corpus spongiosum. It

is circular in form, like the membranous, is about four lines in

diameter, but presents, nevertheless, slight variations in its

size ; for in the bulb, or commencement, it measures one line

more, and from the increased size of this part it is named the

Sinus of 5mM5.- it is slightly Contracted opposite the scrotum, or bend
^ " of the penis, but is enlarged again in the glans, giving rise to

Fossa iX^Q fossa navicularis, and the vertical orifice of the extremity is

larisf^" usually its narrowest part. A mucous coat lines the interior,

and in it are numerous lacunse, some smaller than the others,

which secrete a lubricating fluid for the passage : they project

into the submucous tissue^ and their apertures are directed for-

Lacuna wards ; the largest of these, called lacuna magna, is placed on
magna,

^j^^ upper Surface of the urethra near the fossa navicularis. Near
the bulbj and on the under surface of the canal, are the two

apertures of the ducts of Cowper's glands, which will scarcely

admit a bristle.

struc- The corpus cavernosum or body of the penis is formed by a

the'pe'^
dense, fibrous, elastic covering, about a line in thickness, which

nis. determines its form, and sends inwards processes which cross

,each other, forming cells; but one of these, larger than the rest,
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and named from its form the septum pectiniforme, reaches from Septum

the upper to the under surface, extends backwards to theJormT'
division of the corpus cavernosum into two crm*a, and at the

posterior part serves as a partition between the two sides of the

organ, but anteriorly it is an imperfect septum, is not so strong,

and consists of vertical bundles of fibres, like the teeth of a

comb, with intervals between them, through which the vascular

structure of one side of the penis communicates with that of

the other. The tube of fibrous membrane is filled by a vascular

erectile tissue, formed by veins capable of great distention,

which anastomose with each other to form plexuses^ and are

contained in cells or spaces left between the crossing processes

of the fibrous tissue, that project into the interior of the corpus

cavernosum. Into these venous cells the blood is conveyed by a

peculiar termination of the branches of the artery of the corpus

cavernosum, which Miiller describes as ending in two sets of

branches. " The one set are the ultimate ramuscules, which
terminate in the minute radicles of the veins, and are destined

for the nutrition of the part. The other set come off from the

side of the arteries, and consist of short slightly-curled branches,

terminating abruptly by a rounded, apparently closed, extremity

turned back somewhat on itself: these are sometimes single ;

sometimes several arise by one stem forming a tuft. 1 have

named them artericE helicince. They project into the venous

cells," are most distinct in man, and although no openings are

found in them, Miiller thinks they fill the venous cells during

erection, since fine injection escapes from them into the cells.*

The cellular structure of the penis, in which the venous plexuses

are contained, may be seen by distending the penis with air, and
drying it, or by injecting it with tallow, and afterwards dis-

solvinc; it out in warm turpentine. The structure of the corpus Corpus
V . , 1^1 • ._ • spongi-

spongiosum is the same as that ot the corpus cavernosum ; it is osum.

erectile like it, but the trtibecular tissue is not so firm and strong

as in the corpus cavernosum. The artery of the corpus caver- Artery.

nosum is now seen, if the subject is tolerably injected, to extend
forwards to the front of the penis, giving otf lateral branches to

end in the arterise helicinae. The veins of the penis end in the Veins. ;

dorsal veins, and in deep veins of the cavernous body ; some of

these accompany the arteries of the same name to the pudic,

and others join at the root of the penis with the superficial

veins.

The rectum is to be washed out, distended with air, and then struc

to have the cellular membrane and peritonaeum removed from it. theRec-

This part of the intestine is not sacculated as the colon, but is
'"""'

considerably dilated just before its termination. It has a partial

serous coat, a muscular, and a mucous, with a dense cellular one

* See Translation of Miiller's Physiology by Dr. Baly j note to p. 225.
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between the mucous and muscular. The muscular coat consists

of two planes of fibres, as in the oesophagus; a superficial, of

longitudinal, which are diffused over the whole surface of the
intestine instead of being collected into three longitudinal

bands as in the colon ; and a deep, o^ circular fibres, which form
a thick layer, and project around the extremity of the intestine,

as the internal sphincter muscle. The mucous coat lines the
interior of the rectum, and is continuous at the margin of the
anus with the integuments. It is marked by folds, which are

more or less regular, and have been described by Mr. Houston*;
but to see them the intestine is to be hardened with spirit, and
then cut open whilst it is in its natural position, since distend-

ing it with air destroys some of the folds or valves. " Three is

the average number, though sometimes four, and sometimes
only two are present in a marked degree. The position of the

largest and most regular valve is about three inches from the

anus, opposite to the base of the bladder. The fold of next
most frequent existence is placed at the upper end of the

rectum. The third in order occupies a position about midway
between these ; and the fourth, or that most rarely present, is

attached to the side of the gut^^ about one inch above the anus."
*' The relative position of the valves, with respect to each other,

deserves attention. That situated opposite to the base of the
bladder, most commonly projects from the anterior wall of the

gut ; the valve next above from the left, and the uppermost
from the right wall : that near the anus, which is of least

frequent occurrence, occupies a place, when present, towards

the left and posterior wall." Each valve, about half an inch

wide, is semilunar in shape, and is attached by its convex
border to about one half of the intestine ; it is formed by
mucous membrane, and by some of the circular fibres of the

intestine which project into the cavity. In the mucous mem-
brane will be found the same tubes and solitary glands that

exist in the mucous membrane of the rest of the large in-

testine. The vessels and nerves of this part have been pre-

viously dissected in the pelvis.

ANATOMY OF THE FEMALE GENERATIVE ORGANS.

Dissec. To examine the organs peculiar to the female pelvis, take out
°"*

the contents of the cavity, together with the external genital

organs : examine first the external : the rectum may be sepa-

rated from the vagina and uterus. The external organs consist

* " Observations on the Mucous Membrane of the Rectum," vol. v. of the

Dublin Hospital Reports, from which the following extracts are taken.
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of the mons veneris, the labia^ the clitoris, the vestibule, the

orifice of the urethra, the orifice of the vagina with its hymen
or carunculae : all these are included in the general term vulva

or pudendum. H
The labia majora are two raised folds of integument extending External

down from the prominence of the mons veneris, to unite below orgarfs!

in the inferior commissure or fourchette ; their point of diverg- Labia

ence above is the superior commissure, and the interval between
™^''°'^^

them is named the rima ; they are folds of the common integu-

ment, containing vessels and nerves, and covered externally

with hair, and lined internally by mucous membrane. Between
the anus and fourchette is an interval about an inch long, which
is sometimes named the perinasum. The clitoris will be ex- ciuoris.

posed in the upper commissure by removing the integument;
it is a small erectile organ, similar in structure to the penis,

except that it wants the corpus spongiosum urethras, and the

uninary canal is not conveyed along it to the extremity. It is

situated close below the superior commissure of the labia, and
slightly projects between them ; the anterior extremity is

named the glans, and it is covered by a fold of integument— the

prepuce—from which two prolongations pass downwards, as the

labia minora. In structure this organ resembles the penis, since

it is formed of a corpus cavernosum, attached by two crura to

the rami of the ischium and pubes ; it is divided into two portions

by a septum pectiniforme, and it possesses the same erectile

tissue. The labia minora or nympkce are two folds of mucous
membrane, which pass from the prepuce of the glans to about
the middle of the vulva ; they contain, in their interior, an
erectile tissue. About one inch below the clitoris, and in the
centre of a projection, is the orifice of the urethra; and the Urethra

space between the clitoris and the meatus is called the vestibule, y^^'
The external aperture of the vagina is close below the orifice of buie.

the urethra, and it is partially closed in the child and virgin by a ^f"he^
semilunar fold of mucous membrane— the htjmen ; but when Vagina.

this is destroyed, small irregularly-shaped portions— the carun- carun.

culcB myrtiformes— surround the entrance of the vagina. Between '^"'*-

the orifice of the vagina and the inferior commissure of the

labia majora is a small depression, the fossa navicularis. The Fossa

distribution of vessels and nerves to ihe clitoris and labia is "arls!""

dissected with the perinaeum.

The internal organs concerned in the process of generation internal

are the uterus, vagina, ovaries and Fallopian tubes. The uterus ^v" orl

and vagina will be best seen by removing, with care, the blad- gans.

der from them.
The uterus, the organ for the reception of the ovum, and Form

retention of it for a certain period, is a conical or pear-shaped struc-'

body, divided into fundus, body, and neck. In the unimpreg- ^^^^
°^

nated female it is much smaller than after parturition, and it uterus.
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measures vertically, about two inches and a half, transversely

at the fundus, one inch and a half, but at the neck, about half

an inch ; its thickness is near an inch. The upper part or

TxindvLS.fimdus is convex, and covered by peritonaeum. The bod?/ de-
Body, creases in size to the neck, and its anterior and posterior sur-

faces are also covered by peritonaeum, but the lateral is less

closely invested by it, and to it are connected, on each side,

the Fallopian tube above, the round ligament rather belovi^ and
before it, and the ligament of the ovary below and behind.

Neck. The neck of the uterus^ about six lines long, is received into the

vagina which surrounds it, a greater part of this canal being

found on the posterior than on the anterior surface ; and to see

this, cut open the vagina by an incision along its anterior part

;

it is now perceived also to become more pointed below, and in

it is the aperture of communication with the vagina, which is a
Os

. transverse fissure — the os uteri or os t'lncce.— whose margins
Uteri . . .

^
are named labia, the anterior being the thickest. Open the

uterus by an incision along the front from the os tincae to the
Cavity fundus. The cavity, very small for the size of the orsran, is
of til e . .

• '^
.

o '

Body. divided into two differently shaped portions, one of the body and
one of the neck ; that of the body is of a triangular form, the

upper angles being prolonged towards the Fallopian tubes which
open into them, one on each side^, and below it is continuous

with that of the neck by a narrowed part, sometimes named
Of the the OS uteri internum ; that of the neck is circular in shape, is

^^ ' contracted at each extremity, but enlarged in the middle ; and
along both the anterior and posterior wall is a longitudinal line

from which transverse rugae pass : this appearance has been
named the arbor vitce, and in the depressions between the rugae

are contained some mucous follicles. The rugae disappear after

Mucous gestation. The cavity of the uturus is lined by mucous mem-

toiie. brane continued into it from the vagina, and it is then prolonged

into the Fallopian tubes. The uterus consists of a reddish dense
stiuc- structure which is muscular, but its fibres appear only in the

impregnated state, or when the uterus is enlarged.* The ves-

sels and nerves have been dissected.

Form The Fallopian tube, one on each side of the uterus, is a nar-

stmc- I'ow circular tube about four inches long, connected by one end

th'V^ to the substance of the uterus, and by the other it is free and
lopian floating; its outer extremity is much dilated or trumpet-shaped,
"^"^^^

and tlie circumference of it, irregularly divided or fringed, is

Corpus named corpusJimbrlatum, or ?norsus diaboli. When it is placed

briatum. i" water the fringed portion is seen to form two or more circles,

the inner surrounding the orifice of a canal in its interior. A
* For farther information see Hunter on The Anatonuj of the. Human

graved Uterus, plate 14., and its explanation ; and a paper by Sir C. Bell, " On
the Muscularity of the Uterus," in the 4th vol. of the Medico- Chirurffical

Transactions.
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probe may be passed into the outer part of the tube, but the

inner is so small as to admit only a bristle : this tube may be
laid open. It receives externally a covering of the peritonaeum,

and internally the mucous membrane lines it, forming near the

outer end some longitudinal folds, and being continuous inter-

nally with that of the uterus, and externally with the perito-

naeum that covers the tube : this is the only example in which
a mucous and serous membrane are continuous. Between the

peritoneeal and the raucous coats is a fibrous structure similar to

that of the uterus which it joins.

The round ligament of the uterus is a dense fibrous cord, at- struc-

tached to the lateral part of the organ, with which its fibres th^"^
join. It is covered by peritonasum, and some veins run in it;J°""'^

it ends in the groin in cellular membrane. ment.

The ovaries, the analogues of the testes in the male, are two Form

in number, one for each side ; each is of an oval form, and is struc- "

attached by its internal extremity to the uterus by a liga-
[fJe^o^va.

mentous fold— the ligament of the ovary, and by its external, J^ies.

to one of the fimbriae of the trumpet-shaped extremity of the rolnt".

Fallopian tube. This body is of a whitish colour, irregular on
the surface, and consists of an external fibrous coat which is

closely covered by the peritonaeum, and encloses a spongy vas-

cular tissue, in which are placed small roundish transparent

bodies — the Graafian vesicles. The number of vesicles varies vesicles,

from eight to twenty, and each consists of two membranes
enclosing a fluid, in which is contained granular matter together

with the ovum. After the escape of an ovum from the ovary,

a striated yellow spot— the corpus luteum— remains, and this is

sometimes seen on the surface of the ovary.

The vagina, or tube by which the uterus communicates with Fo'm

the surface, is larger above where it receives the uterus than s"ruc-

below ; now it is laid open, the position of the uterus in the theVa^.

upper wall, instead of at the extremity of the canal, is apparent, s""-

The anterior or upper boundary is very thick below, and con-

tains in its substance the canal of the urethra ; but the upper
part of this portion of the vagina, and the posterior boundary or

wall are much thinner. In the interior is a prominent line

extending along the anterior wall, and from this pass folds or

rugae to each side, but these are most marked near the orifice,

and present a rough transverse eminence : the same is seen on
the posterior wall, but not so distinctly : these longitudinal

lines are called the coltomis of the vagina. The rugae are more
distinct in the child, and before pregnancy ; but they afterwards

disappear in the upper part of the canal. The substance of the

parietes is formed by a spongy erectile tissue situate between
two fibro-cellular layers, the external being the stronger ; and
this structure is more abundant in the lower than in the upper
part of the canal : around the urethra it forms a projection that

R R
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contains this tube, and gives to the vagina its greater thickness

in this part. The aperture of the vagina is surrounded by the
muscular fibres of the constrictor vaginas. The mucous mem-
brane hning it is marked by the folds before mentioned, and by
mucous follicles, and it is continued into the uterus. It is

covered by an epithelium which appears to cease at the mouth
of the uterus. The vaginal plexus of veins that surrounds the
canal has been already seen, as well as the vessels and nerves.

The rectum and bladder of the female so closely resemble
in structure those of the male, that to notice them separately

is unnecessary.

Urethra. The urethra in the female is very simple, it is contained in

the erectile tissue of the vagina, and is surrounded by the com-
pressor urethrae and by a thin layer of erectile tissue.

CONTINUATION OF THE ABDOMEN.

In the cavity of the pelvis is seen a part of the pyriformis,

and of the obturator internus muscle : these will be readily ex-

posed by removing the cellular tissue, or, if it be necessary, the

sacral plexus, from the front of the pyriformis muscle.

Pyrifor- The pyriformis muscle is situated partly within and partly

™^ without the pelvis ; is wide and fleshy at its origin, and arises

Origin, within the pelvis by three or four digitations from as many
pieces of the sacrum, except the first, in the interval between
the foramina, as well as from the surface external to the

foramina ; it is also attached to the portion of the ilium which

forms the upper and posterior part of the great sciatic notch,

and to the great sciatic ligament. The fibres pass almost

horizontally outwards, converging towards each other, and

give rise to a conically-shaped muscle, which passes from the

j,jj(,r
cavity, and ends in a tendon which is inserted into the great

tion. trochanter above the gemelli and obturator tendons. This muscle

UMit ii^ passing through the great sciatic notch divides the space

into two parts ; through the upper pass the gluteal vessels and

nerve, and through the lower the sciatic and pudic, with the

branch of nerve to the obturator muscle. The anterior surface

is in contact with the rectum, the sacral plexus, and the sciatic

and pudic branches of the iliac artery ; and the posterior rests

on the sacrum. The upper border is near to the upper part

of the sciatic notch, but separated from the bone by the gluteal

vessels ; and the lower is parallel to the coccygeus muscle,

but the parts that escape by the lower part of the sciatic notch

intervene between them. The relations of the part of the
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muscle external to the pelvis belong to the dissection of the

thigh.

The obturator internus muscle, also placed partly in the pelvis Obtura-

and partly without, presents its larger extremity at its attach- temus

ment to the os innominatum. It arises by a broad fleshy ^"^•j'*'-

attachment from the inner surface of the obturator membrane,
from the margins of the sub-pubic notch, except above in the

spot occupied by the ligament which converts it into a foramen,

and it is here attached to this ligament ; it also arises from the

inclined surface of the pelvis behind the obturator foramen,

extending backwards to the sciatic notch, and upwards to the

brim of the pelvis, and some fibres are also connected to the

obturator fascia covering the muscle. From this origin the

fibres are inclined downwards and backwards, and end in four

or five tendons which are at first concealed in the muscle, then

appear on its under surface, and turn over the pulley-like surface

of the ischium, to leave the pelvis by the small sacro-sciatic

notch, the surface of the bone being covered with a portion of

cartilage for each tendon, and lubricated by a large synovial

membrane. When these tendinous processes have passed from
the pelvis, they unite into one tendon which is inserted with the f-o"'
gemelli into the great trochanter. The muscle lies on the obtu- Reia-

rator membrane, and side of the pelvis; its pelvic surface is
*'°"^*

covered by the pelvic and obturator fasciae, and all the portion

below a line carried from the lower part of the symphysis to

the spine of the ischium, forms the outer boundary of the

ischio-rectal fossa ; and near its lower attachment are placed the

pudic vessels and nerve, with the branch of the nerve to the

obturator muscle. It may be thrown down to expose the ten-

dons in its interior, as well as the obturator membrane.
The obturator membrane or ligament may be further dissected Obtura-

by removmg the obturator externus from its outer surface. It brane.

is a thin membranous structure that closes the obturator fora-

men, except above at the sub-pubic notch, and it is attached to

the circumference of the aperture; the fibres cross in different

directions, and perforating between them are branches of the

obturator nerve. The outer surface is covered by the obturator

externus, and obturator artery ; and the inner is in contact with

the obturator internus muscle.

The sacrum is articulated to the os innominatum by the con- Union of

tact of the irregular articular surfaces of these bones, which are crum
'

covered with cartilage, and are maintained in position byf^^^J^^.

anterior and postei'ior sacro-iliac ligaments. The lower part of natum.

the sacrum and os innominatum are also connnected together,

without being in contact, by the great sacro-sciatic ligaments

;

and the upper part of the ilium is united in like manner to the

lasllumbar vertebra by the ilio-lumbar ligament.

It will be necessary to remove the mass of muscle from the oissec-

R R 2
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hollow of the back of the sacrum to see the posterior sacro-iliac,

but the anterior will be visible in front of the articulation by
merely taking away some cellular membrane. The ilio-verte-

bral ligament is on a level with the crest of the ilium, and at its

posterior part between it and the transverse process of the last

lumbar vertebra. The great sciatic ligament has been dissected

with the lower extremity, and the small one will be exposed by
removing the coccygeus.

Articu. The osseous surfaces that enter into the sacro-iliac junction

ill^e?"^''"
01' symphysis, are covered with a cartilage which is thicker on

the sacrum than on the os innominatum, its surfaces are

very rough and irregular, and connect the bones together. A
synovial membrane is present in the child and pregnant female

between the cartilages which cover the opposite portions of

bone.
Anterior The anterior sacro-iliac ligaments are only a few scattered

iUao Li- shining fibres in front of the articulation, and are connected to
gamonts.

j.j^g surfaccs of the bones.
Po.?te- The posterior sacro-iliac ligaments, much stronger than the

cro-iiiac anterior, pass transversely from the rough part on the inner

ni'fius
surface of the os innominatum, behind the portion articulated

with the sacrum, to the posterior part of the two upper pieces

of this bone, and more particularly to the intervals between the

foramina : the fibres of these ligaments are collected into

bundles, and the intervals between them are filled with fat.

One of these, flatter and more superficial than the rest, and
Oblique, thgtinct from them, is named the loiig posterior or oblique liga-

ment; it is attached above to the posterior superior spinous

process of the ilium, and descends almost vertically to be inserted

into the posterior surface of the third piece of the sacrum, ex-

ternal to its foramen.

bar"L^^-
'^'^^ lUo-lumhar ligament does not unite together articular

merit, surfaces, but extends between the crest of the ilium and the

transverse process of the last lumbar vertebra; it is a triangular

ligament divided into fasciculi, and is attached internally, by a

narrow pointed portion, to the tip of the transverse process, ex-

ternally, it radiates to be connected to the crest of the ilium

about three inches above the posterior superior spine, or where
the crest forms a projection inwards at the posterior part of

the iliac fossa. This ligament assists in forming part of the

fossa, and gives attachment by its front to the iliacus muscle.
The posterior surface is covered by the erector spinas muscle ;

and the upper border gives insertion to the layer of the lumbar
aponeurosis that separates the quadratus lumborum from the

erector spin83.

S;icro- The sacro-sciatic ligaments, very large and strong, connect,

Liga- as the preceding, points of bone not in contact with each other;
went, they pass from the lateral part of the sacrum and coccyx to the
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spine and tuberosity of the ischium^ across the space between
the OS innominatum and the sacrum^ and divide this excava-

tion into two notches, — the great and the small sciatic. The
great sacro- sciatic ligament, which reaches from the side of the Great.

sacrum and coccyx to the tuberosity of the ischium, has been

removed in the dissection of the gluteal region ; but the small sinaii.

sacro-sciatic, which remains, is much weaker, and is attached

internally to the border of the sacrum and coccyx by a wide

expansion which is partly united with the great sciatic : the

fibres have a direction outwards and downwards to the spine of

the ischium, into which they are inserted by a pointed process.

The anterior or pelvic surface is covered by the coccygeus

muscle, and the posterior is in contact with the great sciatic.

It divides the excavation between the sacrum and os innomi-

natum into two portions, that above it, or the great sacro-sciatic

notch, gives passage to the pyriformis muscle^ the gluteal vessels

and nerve being above the muscle, and the sacral plexus and

branches, with the sciatic and pudic vessels, below ; whilst the

portion below it, between it and the great sciatic, or the small

sacro-sciatic notch, allows the obturator internus muscle to

come from the pelvis, and the pudic vessels and nerve to pass

through it.

The sacrum is articulated by its base with the last lumbar sacrum

vertebra, by the same ligaments that unite one vertebra to thejast"^

other, and these are exposed by dissecting, in front, for the
venc-^'^

anterior common ligament; by opening the canal for the^?o*fer?orbra.

and ligamentum sw^arwH?, which is already done if the medulla
has been dissected; the supra-spinal diXidi inter-spinal ligaments

will be found between the spinous processes, and capsular liga-

ments and synovial membranes are connected with the articular

surfaces. A fihro-cartilage is also placed between the sacrum
and the body of the last vertebra. The ligaments that connect

this bone and the last lumbar vertebra together are so similar

to those that unite one vertebra to another, that it is unnecessary
to enter into a detailed description of them, since their anatomy
is fully given in the dorsal and lumbar regions.

The only remaining ligament to this articulation, that differs Sacro-

from the rest, is the sacro-vertebral; it is a strong bundle of Liga-

fibres, that descends from the under part of the tip of the "''"'

transverse process of the last lumbar vertebra to the base of the

sacrum, on which it spreads itself out, and joins with some of

the fibres that pass in front of the sacro-iliac articulation.

The sacrum \o\w% below with the coccyx by means of a fibro- Sacrum

cartilage placed between the smooth articular surfaces of the coccyx
bones ; and by an anterior and posterior ligament : these may be
exposed by removing the cellular membrane from their surface.

The anterior sacro-coccygeal ligament consists of a {^vf fibres Anterior

that lie in front of the fibro-cartilage, and are connected to thccoccyl

R R 3 eeal,
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\f,i''f'l,,'!!,,fif('idH HH the father vi;rt<t\)rn: of the dorsal region, viz. |jy

»»«r vw llf/amentH h<:twf;en the nroceK:<<eH, which are inter-KoinouH atid

¥M\trit-',',\>iu(nyr', between the s-pinouK f<roce«HeH, and the liga-

menturn Huhfiavurn (between thf; plateH of the vdrlcltrif., tin;

articular prneecf-.eK heirig united f<y <:itpi'M\iir ligamentH and
(*ynf>vial frx-juhranec, ; and hy lij/arneTitK to connect together the

hodicH, and tluixe are an anterior and [jo t( rior fofrjmofj li;'.)-

rn<;nt, and an intervening fihro-f;artilagc-.

0(>»w- 'i'he anten'^r f of/irrjon ligament iw dif-.KCfJ.fd fiy taking away
*'""' the crura of the i\'r,ip\irni/ui, v<:kh<:\n, arjd cellular mernhrane

from thf; front of the !<pin<; in the lumhar region ; and the jiOHte-

fior by opeoing tin: Kpinal canal, and r(;movir)g tli<: rnr.-drilla;

hut, if tlx: ni(;rlulla /'.[»i(i;)ll . h;) ; 1;(:(:0 i\imCA:U:<\, thi': i'; JiOW (X

j;o;;ed. 'J he ligam<;ntu»n .Mjhfia/iu/i ru<{tHr(/,, the plati;;; of the

vertehra; to he removed, after th<;y are Kawn through near iJie

urtJculating \irf>(:i'M'M:'A; and the Hp/noiii-. and articfilar ligamf-ntK

are *een hy a little diHH(;(;tion, v.aU-.niuWy., uinl the n:in'y/;i\ of

tlu! Kurroiuiding muHf;ular fihre«.*

lliiUm of 'I'iif; in/./rr-HpiriM/H /,i,f/o.m/mf,H ur(; hitu.iXi.ii h<:tw(;(n the '.jdnou.^i

ItmJiJi" i'l'''"''''''-^'*''''') f^orJ are iun/i-.f in thij', r(:gion tha/i in the dorr-.al,

/nt<rf» lieeauMe of the greater «j>ace h(;twec-n the proceHHeH : tlury re-

Vf';""*
{""'^i^'iot xrjuare tnemhranr)u;i jilatec, whi»;h are unilefl ahov(; and

i/i»fKt,<!. helow to th<; u|»(<er and undfir Korface of the i',|>ineH. The
anterior hord<;r Ih in (^>nta<;t with the ligam<;/ituni f-iiifjfiavum,

>ti«frt''<' and the posterior with the huprti, upimyiiH ligam(:nt, whifJi ix a
**'"""*'

narrr/w faHf;iculuH rd' fihrcK «fr<:tching from tip to tip of the

fipinouH nrof.i-.mcH, in thicl^CHt in the h»in){, and in hlend(;fJ on

ea<;h tiide wit,h the, t(:n'iofj (jf the hiti;;;,irnii;i (lof.i ifi(i;,ch; in-

werted into the (;|)in(;;.{.

I>t(^(' 'I h<: //f/nmanfa finO/Zavo, i'.<;i:ii on the inner kuifiicf: of the

TiUl'lhtvit f'l'**''*'' 'hat are remf^verl in ojjr.ning the ;'.{)inal ca,na,l, clone ur» the

Hpac(:« between the lamina; of the vertebra;, and thuH awKiHt in

forming it» posterior boundio y. 'J here are twf) porti(/nH to

each R(>a,ce, and (;ach, ^lorrif wh;it jujuare-Khafjcrl, ia attar;hed

above to the under surface of the cuperior larm'na, but b(:low

* 'I'lwtai WyjiumtlH li(tv« l/wn fmri'utuUitly ii'-iii< 'I in th' i\i,i'.;il .-mkI in (li<-

«!»rrvi('/i) n-y'iitu, HfiH llicy will not liit (n'miilcly (jcwfrilx-d ficrc ; l)crf;ii/h«r it is

J*r»«(iiric(l lii/tf, tlu' i(|»|;tir f/A,rfu\\iy will l«! rli»j<:«<;lcfl l><('«r(! tli«! n\uUtmtn\,
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to tlie upper borilor of the inferior one : in the middle h'ne

behind they approaeh each other, and are in eontaet with the

inter-spinous ligament. They are wider and stronger in the

lumbar than in the dorsal or eervieal region, and the peeuliar

elastic 3ellow strueture is better seen.

The raj)sii/ar Utjatnciit eonsists of scattered fibres which are e.-ux-^uiai

attached around the articular processes both above and below, ,',;^*;;y

anil are strongest in the lumbar region. They enclose a loose

si/norial membrane which covers the articular surfaces of the

bones.

A thin fibrous membrane occupies the intervals between the intov-

transvcrse processes, and is named the inter-transvcrsc H<jameut.^y^l\X

The anterior common ligament is widest in the lumbar region, union of

though not so thick as in the back ; and the superficial set of ^j'^!;^^*^

fibres, which extend for the distance of three or four vertebrtv, Antorior

are well seen, as also the deep, that reach from vertebra to ver- V.ig""'"'

tebra. The connection of these fibres is firmest to the large ™"'-

intervening fibro-cartilages and the margins of the bodies of

the vertebnv. It is thicker in the middle than at the sides.

The anterior surface is in relation with the aorta and cava, and
is connected by fibres to the pillars of the diaphragm. The
posterior lies on the bodies of the vertebra\ ami intervening

cartilages.

The jwstcrior common liganunt is a narrow band o( iibrcs, riwii--

situated in the spinal canal, which connects together tlu^ bodies ',',o'i'i"!."

of the vertebra^; opposite each intervertebral cartilage it isi''""''"'-

swollen out so as to present a wavy margin. In this part of the

canal it is much narrower than in either the dorsal or cervical

region, and the fibres are both superficial and deep; but they

are not so coarse as in the anterior connuon ligament : it ends
at the back of the sacrum. The surface of the ligament in the

canal is in contact with much cellular membrane that separates

it from the dura mater containing the medulla : the intra-

vertebral veins lie along the sides as in the other parts of the

canal, and it rests on the bodies of the vertebrjv and the fibro-

cartilages.

The intervertebral jibro-eartihuje, placed between (he ilat inirr-

surfaces of the bodies of the vertebrsv, takes the same shape : \-j["',I^J"'"'

thus, in the loins it is oval, but in the back circular. In this «"'"«'-

region it is thicker than in either of the others, and is also of
'

a greater depth beliind than belbrc, giving the convexity for-

wards to this part of the spine : the reverse is the case where
the spine is concave forwards. In iVont of them is the anterior

common ligament; behind, the |)ostcrior; anil above anil below
they are in contact with the vcrtcbnc. Their structure is l)est

seen in the loins, and the layers of which it is composed are

readily dissected : the fibres of one layer are obliipie, and cross

in their direction those of the next. If one vertebra be sepu-
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rated from the cartilage, the layers are seen to be less close

together towards the centre, and to have the intervals occupied

by a viscid fluid ; whilst, in the centre, they disappear, and
there is only a spongy substance filled with this senii-fluid

matter. When two vertebrae and an interposed fibro-cartilage

are sawn across, the middle part projects by reason of its greater

elasticity.



TABLE OF THE ARTERIES OF THE ABDOMEK.

1. Phrenic
r Superior capsular

<, internal branch
Uxternal branch.

Coronary

I

2, c celiac

axis*
i

hepatic
[

c CEsophageal
( gastric.

Superior pylo-
ric.

gastro duode-
nalis -

o. superior
mesenteric*

1. middle
capsular

5. renal - .

6. spermatic

7. inferior

mesenteric*

S. lumbar

9. middle
sacral*

splenic

I

Pancreatic
intestinal liranchcs
ilio-coiic

right colic
middle colic.

r Inferior capsular
I renal branches.

{Left colic
sigmoid
superior hemorrhoidal.

(Abdominal
' Idorso-spinal

left hepatic
branch

Small pancre-
atic

large pancre-
atic

vasa brevia
splenic
left gastro.

epiploic.

Inferior pyloric
right gastro-

. epiploic
pancreatico-

. duodenalis.

f Spinal -

dorsal muscu-
lar

to the cord.

[External iliac

Epigastric

10. common
iliac - -

Transverse of
the pubes

anastomotic to ob-
turator

cremasteric
muscular
anastomotic with

internal mam.
. mary.

circumflex ilii / Abdominal
1 anastomotic,

rllio-lumbar .

I

lateral sacral

gluteal

internal iliac

Parietal

pudic

visceral

(-Middle ha;mor-
rhoidal

{ vesical

I
uterine.

• C vaginal.

* The blanches marked with an asterisk are single.

r Lumbar
I iliac.

(Superficial
•^ deep.
(Coccygeal
comes nervi

ischiadic!
muscular.
'Visceral
inferior hamor-
rhoidal

superficial perinteal
transverse peri-

natal
artery of the bulb
to corpus caver-
nosum

;dorsal artery.
Iliac

.
internal muscular
external muscular
.articular.

r Superior
i njiddle
Unfcrior.
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TABLE OF THE VEINS OF THE ABDOMEN.

Visceral

Inferior
Vena CAVA
I cceives

1. Common
iliac .

Internal
iliac

("Superior

parietal

xternal f Epigastric
iliac - I circumflexrcumflex ilii.

2. vertebro-
lumbar -

3. right sperm-
atic

4. renal - -

5. middle
capsular

6. diaphragm-
atic

ilio-lumbar
lateral

sacral
middle sa-

cral into
the left.

r Abdominal

idorso-spinal {M.usci
" ^ "spmal

f Muscular

vena
port3e*,

by means
of the
hepatic
veins

Inferior
capsular

left sperma-

Splenic

superior
mesenteric

coronary
cystic.

[Splenic
branches

vasa bievia
l)ancreatic
left gastro-

epiploic.

inferior me-
senteric

'Intestinal
ilio-colic

right colic

middle colic

right gastro-
epiploic

'liancrcatic.

[Left colic

J sigmoid

. j
superior hjemor

L rhoidal.

Hjemorrhoidal
plexus

middle
inferior hajmor-

rhoidal.

vesico-prostatic
plexus

uterine
vaginal.

Vesical
dorsal of the penis
deep veins of the

penis.

Obturator

pudic

Veins of corpus
cavernosum

of the bulb
transverse peri,

neeal

superficial perinara
inferior haimor-

rhoidal.

sciatic

coccygeal
comes nervi

ischiadic!
muscular.

gluteal - - i
Superficial
deep.

* This divides at the liver intof ""'S'^'

'"°ileftb
branch

branch.
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TABLE OF THE SPINAL NERVES OF THE ABDOMEN.

J Internal

r Posterior branches I g^jg^^^j

Lumbar spinal
NEBVEs divide
into -

The anterior of
the four first end
in the lumbar
PLEXUS, which
gives off -

" Musculo-cutanC'
ous

external cutane-

gcnito-crural

- Muscular.
_f Muscular

"J^
cutaneous.

I

Cutaneous of the
ilium

abdominal
inguinal.

small musculo-cuta-
neous. '

( To integuments of
.< the thigh.

.( Genital branch
< crural branch.

anterior crural

_r
Branches within the ^ To psoas and ili-

acus muscles.(
pelvis

L branches without

^!{'

are dissected in the
. thigh.

f Accessory
^ muscular.

Posterior branches

Sacral spinal
NERVES divide
into -

Jbienor orancnesi ivr„<.p,,,„r ^
unite together I *i"^^'i'^J- "j filaments.

and give oflf.
./cutaneous - -J

The anterior of
the four superior
unite with the
lumbo-sacral*in
the sacral PLEX-'
us, which gives
off - - -

Branches within
the pelvis -

branches without

Visceral
to levator ani
to obturator inter.
nus

to the pyriformis

pudic

inferior haeraor-
rhoidal.

To the superior ge-
mellus

to the inferior ge-

j

melius
to the quadratus
small sciatic

,
great sciatic

Inferior hcemor-
rhoidal {sotne-
ihnes)

superficial peri-
natal,— anterior
and posterior

muscular
to the bulb
dorsal of the penis.

are dissected in
the thigh.

The lumbo-sacral gives ofl'the superior gluteal nerve.

PNEUMO-GASTRIC NERVE IN THE ABDOMEN.

Pneumo-gastric

Right

left

r Coronary branches
to the back of the

-j stomach
I filaments to join the
L solar plexus.

r Coronary branches
.< to the front of the
L stomach.
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TABLE OF THE SYMPATHETIC NERVES OF THE ABDOMEN.

Solar plexus-'', or

prevertebral centre

of the abdomen,
gives oif the Ibllow-

ing x)lcxuses

:

Diaphragmatic

cceliac -

superior mesenteric
supra-renal

lumbo-aortic

spermatic

inferior mesenteric

Coronary

hepatic

splenic -

f Right gastro-cpiploic
"< cystic.

_ f Left gastro-cpiploic
" I pancreatic.

_ ( Some filaments to the spermatic plexus
"I some from the small splanchnic nerve.

{Branches from the lumbar ganglia
right inferior portion to the hypogastric
left inferior to liypogastric.

Superior hasraorrhoidal.

IIypogastkio plex-
us t, or prevertebral

I

;.,,
centre of the pelvis,.!

gives off the follow-

ing plexuses :

Inferior hemorrhoidal

uterine
vaginal.

Ga.ngliated cord of

the sympathetic in

the abdomen gives

off -

r External branches.

. communicating

„, . . ^ „ r Great splanchnic nerve

th "fh""^ 1
part of small splanchnic

the tnorax - [ jj.pjjj pneumo-gastric.

{Prostatic
deferential
to vesicula; seminales.

To the lumbar and sacral spinal nerves.

To lumbo-aortic plexus
to hypogastric plexus in the pelvis
to the rectum
to join around middle sacral artery.

r Between the ganglia
-! between the cords on the coccyx, where is often

L the ganglion impar.

(Right and loft portions of the
lumbo-aortic plexus

filaments from the lumbar gan-
glia.

TABLE OF THE ACTIONS OF THE MUSCLES.

THE TRUNK IS MOVED

forumrds hy
Obliqui externi abdo-
minis

Obliqui interni abdo-
minis

Recti abdominis
Transversales
Pyramidales
Psose ; the pelvis being

fixed.

backwards by
Erectores spinjE

Latissimi dorsi

Multifidi spinEB.

laterally by
Obliquus externus abdo-
minis

Obliquus internus
Transversalis
Rectus
Quadratus lumborum
Erector spinas

Serratus posticus in-
ferior

Inter-transversales.

rotated by
Obliquus exterr.us of
one side ; and

Obliquus internus of
the opposite.

THE CAVITY OF THE ABDOMEN

is diminished by
Contraction of the abdo-
minal muscles, par-

ticularly the trans-

versales and recti

by the descent of the dia-

phragm and "contrac-

tion of the levator ani.

enlarged by
Relaxation of the ab-

dominal muscles,
and ascent of the
diaphragm.

THE ANUS
, J J , - retracted and can-

ts protruded by,
^,.„^^^,; ^^

Relaxation of the levator Levatores ani

ani and descent of tlie Slihinctores ani.

diaphragm.

URETHRAL CANAL

contracted by
Ejaculator urin;e
Compressor urethra;.

Cremastcrici

CANAL OF VAGINA

diminished by
Constrictor vagina;.

-{
draw upwards

testes.

Ei^tores penis vol cli.f'^TP;;;^:^-^;,,^--
"^"'""^

- "L or clitoris.

r to fi.K the central
Transversales perina;i \ point of the peri-

L na;um.
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DISSECTION OF THE LOWER EXTREMITY.

In the lower extremity there are certain prominences, or de- Promi.

pressions corresponding to the intervals of muscles, which it is "^^''''^®\

necessary to notice whilst the limb is untouched by the scalpel, ingoV

for they serve as marks by which the situation of vessels may face!""^'

be certainly pointed out, or the abnormal position of the ends of

the bones entering into an articulation more easily detected.

After the skin and integument are removed, the facts alluded

to can be more distinctly seen ; but in taking away the cellular

membrane and fasciae the muscles should not be displaced from
their natural positions until the true relation of the parts has
been verified. When the limb is slightly rotated outwards, as

the subject lies on the table, the upper part is separated from
the region of the abdomen by Poupart's ligament, which is felt

beneath the skin, as a round cord, intervening between the crest

of the ilium and spine of the pubes ; from the pubes, a line of
bone can be traced downwards to the tuberosity of the ischium,

and the prominence of the iliac crest terminates at the sacrum.
Immediately below Poupart's ligament is the depression mark-
ing the femoro-inguinal region of the thigh, into which the

complete femoral hernia protrudes, and through the centre of

which pass the femoral vessels ; its limit above is the liga-

ment before named ; the prominence on the outer side consists

of the sartorius muscle, and that on the inner of the adduc-
tor longus ; these approach below in the apex of the depres-

sion. Extending from the region along the inner part of the

thigh, is a slight groove marking the position of the femoral

artery, where it is covered by the sartorius muscle ; this is

lost in the lower third of the thigh. A line drawn from the
centre of Poupart's ligament to the inner side of the patella at

the knee-joint, would mark the situation of the vessel in the
two upper thirds of the thigh. Tlie outer surface of the thigh

is convex from the large muscles beneath, but at the upper
partj and about four inches below and behind the anterior ter-

mination of the crest of the ilium, is the large trochanter major
of the femur, a process of bone of much value in determining, by
the deviation from its natural position, fracture of the neck of
the femur, or dislocations of the head of this bone from its

articular cavity. The head of the femur may be recognised
by placing the thumb in the hollow in front, and the fingers be-
hind the trochanter, the limb being rotated inwards and out-

wards at the same time. In front of the knee-joint is the pro-
minence of the patella, wide above and pointed below, which is

best perceived dy slightly flexing the leg; but if the leg is ex-
s s
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tended this bone is very moveable on the condyles of the femur.
On each side of the patella is the condyle of the femur : the in-

ternal being the most marked, and separated from the patella

by a greater interval than is found between this bone and the

outer. If the leg be semi-flexed, and the fingers passed along

the sides of the patella, the outline of the condyles which articu-

late with the head of the tibia will be readily felt ; and below
them the head of the tibia, which is separated fi-om the femur
by a slight interval^, and presents an internal and an external

projection — the tuberosities of this bone. In the centre of the

tibia, close below the articulation, is the tubei'cle receiving the

insertion of the ligament of the patella, and terminating, above,

the anterior spine or crest of the bone ; and below its outer

tuberosity is the head of the fibula. The depression behind
the knee-joint corresponds to the popliteal space ; on the outer

side may be felt the tendon of the biceps, and on the inner,

those of the adductor magnus and hamstrings. In the leg, the
inner surface of the tibia is subcutaneous, and limited internally

and externally by a sharp crest, the posterior tibial artery being

about one inch behind the internal ; and the anterior tibial,

which, above, is midway between the tibia and fibula, is, below,

close to the outer margin. The tibia ends inferiorly on the

inner side of the ankle, in the large internal malleolus ; and the

fibula, which becomes cutaneous in the lower fourth of the leg,

forms the outer projection of the external malleolus. In the

centre of the posterior part of the leg is the strong tendo
Achillis of the muscles of the calf, descending to the heel or os

calcis. When the foot is extended, the head of the astragalus

appears below the ankle-joint ; and opposite this, on the inner

side of the foot, is the projection of the scaphoid bone— the

guide to Chopart's operation. At the tarsal extremity of the

metatarsal bone of the great toe is felt the small tubercle which
is the guide, on the inner side of the foot, to Lisfranc's operation,

the large tarsal extremity of the metatarsal bone of the little

toe being the other mark on the outer side. A line on the

front of the foot, from the centre of the ankle-joint to the in-

terval between the first and second toes, points out the course

of the dorsal part of the anterior tibial artery.

i>issec- The subject lying on the back, place a block of moderate
thickness beneath the buttocks to make tense the upper region

of the thigh, rotate the limb outwards so as to bring forwards

the hollow beneath Poupart's ligament, and let the leg hang over

the side or end of the table, in which position it may be sup-

ported by resting on a stool. Commence the dissection by an
incision *, about six inches in length, from the crest of the iHum
along the outer border of the anterior surface of the thigh, and
make another, of nearly the same extent, fi-om the spine of the

pubes, along the inner; connect the two below, and raise the

* This is to divide only the skin.

tion,
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portion of integument included betsveen them as high as to the

line separating the thigh from the abdomen, or to Poupart's

ligament. Beneath the skin is seen the subcutaneous cellular

membrane, which is separated into two layers by the presence

of the cutaneous vessels and inguinal glands of the thigh, and
should be studied with attention from its relation to femoral

hernia. To raise the laj^er of the fascia situated superficially to

the vessels, make the same incisions through it as in the skin,

but they are not to be extended so far down the thigh ; its re-

flection may be begun below, over the saphenous vein, wliere it

is least firmly united to the subjacent fascia, and the handle of

the scalpel may be advantageously used in doing this. Its

thickness varies in different subjects, but the separation from the

other layer beneath the vessels is marked by the cutaneous
veins of the thigh, and by a condensed membranous appearance
of the under surface ; near Poupart's ligament it contains little

adipose substance, and is much more closely united to the

deep fascia on the outer, than on the inner part of the limb.

Take away next, with care, the loose cellular membrane which
surrounds the inguinal glands and cutaneous vessels, and seek
the femoral portion of the genito-crural nerve. The superficial

vessels between the two layers of the fascia are the first

branches of the femoral artery, which perforate the fascia lata,

and are distributed to the integuments. Descending from the

abdomen to the thigh, is a very thin condensed layer of fascia,

easily moved on the structures beneath, which is placed beneath
the vessels and glands, and is perforated by the vessels and
lymphatic ducts ; follow back some of the ducts to show them
passing through apertures in it below Poupart's ligament, and
rather to the pubic side of the centre of the thigh.

The superficial fascia, which gives a general investment to Super-

the extremity, is divided in the upper part of the thigh into Fascia.

two layers, by the interposition of cutaneous vessels and glands.

The superficial layer is immediately beneath the skin, covers
the vessels and glands, and consists of the subcutaneous cellular

membrane, in which is deposited the adipose tissue, whose
varying quantity determines the different degrees of its depth.
It is continued downwards on the thigh, and close below Pou-
part's ligament it is thinner, more fibrous, and contains less fat;

inwards to the scrotum, or labium ; and upwards to the abdomen,
— being unconnected to Poupart's ligament, on v/hich it readily

moves, and from which it is sepai*ated by the cutaneous vessels

distributed to the lower part of the abdomen. The deeper of
the two layers is examined after the vessels.

The external piidic arteries are two in number, a superior and External

inferior: the superior, after perforating the fascise, is directed ^"^^^

upwards and inwards to the cord, which it crosses, and ends in

the integuments of the penis and scrotum, anastomosing with
s s 2
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the pudic and superficial peringeal arteries : in the female it is

smaller, passes to the labium, and inosculates with the same
arteries. The inferior is deeper, and runs beneath the fascia

lata to the inner border of the thigh, where it becomes cuta-

neous, and is distributed to the lower part of the scrotum and
perinseum : this last branch cannot now be seen^ but it arises

sometimes by a common trunk with the superior, and at others,

by a separate branch from the femoral.

Vein. The externalpudic vein commences in the penis and scrotum,

accompanies the superior artery, and joins the saphena vein.

Super- The superficial epigastric artery, larger than the preceding,

EpigW but often forming a common trunk with the superior pudic, oc-
tfic cupies the centre of the surface now exposed, passes upwards

over Poupart's ligament to the lower part of the abdomen, and
between the layers of the superficial fascia^ anastomosing in the

integuments with branches from the deep epigastric artery.

Vein, The superficial epigastric vein, has the same anatomy and
distribution as the artery, and joins the saphena.

fl'>f nil"
'^^^^ external or superficial circumfiex artery of the ilium, the

Artery. Smallest and most external of the branches seen in this dis-

section, appears external to the others, runs outwards to the

spine of the ilium, and anastomoses M'ith cutaneous branches of

the deep circumflex artery. Very commonly, the artery ap-

pears only at the outer margin of the thigh, and close to the

anterior superior spinous process of the ilium.

Vein. The superficial circumfiex ilii vein is very small, accompanies
the artery of the same name, and opens into the saphena.

Saphena The internal saphena vein, now partly exposed, ascends from

the leg and foot to the femoro-inguinal region, passes through

the fascia lata, and joins the femoral vein ; but, before it unites

with it, it receives the small cutaneous veins of this situation,

which correspond to the small arteries, and also many other

branches from the surface of the thigh.

Inguinal The Superficial inguinal glands, situate between the layers of
Glands. ^}-jg fascia, vai'y greatly in number and size. They are com-

monly arranged in two rows : one is placed parallel to Poupart's

ligament, and the other, consisting of larger glands, and of a

greater number than the former, is situated on each side of the

saphena vein ; connecting one to the other are small intervening

lymphatic vessels, though frequently they are joined by a con-

tinuity of substance. They are conglobate glands, and the

lower set receive the lymphatics of the lower extremity, which,

as they enter the lower part, are named vasa inferentia, but as

they escape, vasa efferentia, and these last join the deep inguinal

glands beneath the fascia. The glands placed on a level with

the ligament are joined by the lymphatics of the penis, lower

part of the abdomen, and the gluteal region.
Disscc- 'Yo examine the thin deep layer beneath the vessels and glands,
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and continuous with that of the abdomen, detach it very carefully

from the fascia lata beneath, around the point of entrance of
the saphena vein, by means of a transverse incision near Poupart's

ligament, (this is to divide also the small vessels,) another below
the termination of the vein, and a third external to it. The
handle of the knife is to be used to separate it from the fascia

lata as far as to the saphenous opening, to show its continuity

over it, and its attachment to the margins ; this will be most cer-

tainly done by beginning below, where the aperture is most
distinct ; and, if it should be necessary, the saphena vein may
be cut across. On the outer side it is most closely united to

the fascia lata, and at the outer border of the aperture some
fibrous bands unite them. If this detached portion of fascia is

held up, the apertures in it for the passage of the cutaneous
and lymphatic vessels are evident.

The deep layer of the superficial fascia is a thin membranous Deep

lamina, scarcely apparent in fat subjects, placed beneath the^^^l'^

vessels and glands. It is continued upwards on the tendon of Fascia,

the external oblique muscle of the abdomen, and as it passes

over Poupart's ligament is connected to it by a cellular struc-

ture, which serves as a partition between the thigh and abdomen,
and prevents effused fluid passing from one region to the other.*

In the thigh it is closely applied to the fascia lata, though easily

separated from it, near Poupart's ligament, on the inner side

and lower part of the saphenous opening, but on the outer side

the two are inseparably united. About one inch and a half

below Poupart's ligament it covers the saphenous opening, and
is connected to its margins, the union being more intimate on
the outer than on the inner side, so that it is necessary to de-
tach the fibrous bands joining the two, to render this border
distinct. The portion that closes the saphenous aperture is

joined to the inner side of the femoral sheath which appears
through the opening, and is named cribriform fascia, in con- Cribn.

sequence of its being so perforated with apertures for the ducts Fascia.

of the glands, and some of the superficial vessels, as to resemble
a sieve. When a femoral hernia occurs, it carries before it, as

a covering, the cribriform fascia that is placed over the aperture

by which it escapes on the thigh.

Clean away the superficial fascia from the fascia lata as lowDissec-

as the incision in the integument, avoiding the cutaneous nerves

and vessels that perforate it : separate entirely the cribriform

fascia from the margins of the saphenous opening, tracing the

outer border from the inner side, and it may be necessary to

divide the connection of the two on the outer side. Sometimes

* It would facilitate the understanding of this fascia, with reference to

hernia, if the lower part of the abdomen and upper portion of the thigh

could be dissected at the same time.

S S 3
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one of the superficial arteries perforates the margin of the

aperture, and destroys its regularity.
Saphe- The oval aperture in the fascia lata, now exposed, is the

o^enmg. saphe7ious opening, w\ViCh. allows the saphena vein to reach the

femoral, and the ducts of the superficial inguinal to join the

deep glands. It is situated in the upper part of the thigh,

below Poupart's ligament, and to the pubic side of its centre ;

its greatest measurement is in the vertical direction, the trans-

verse being less by three or four lines. The outer side, semi-
lunar, and directed downwards and inwards^ is distant from the

muscles, is on a plane anterior to the inner, and lies in front of

the femoral vessels, which may be felt through it; the inner is

flat, lies close to the muscles, and behind the femoral vessels.

Its upper extremity is near the inner attachment of Poupart's
ligament ; and the lower, limited by a firm band of fascia, is

placed about one inch and a half below the ligament, but sub-

ject to vary according to the height at which the vein perforates

the fascia, and its concavity is directed upwards, and crossed

by the saphena vein. Through this opening a femoral hernia
escapes from its canal to appear as a tumour under the integu-

ment, and in consequence of the relation of the borders to

the neck of the protrusion much attention is given to its form
and mode of production. It is formed by the fascia lata di-

viding at the lower angle into two portions, which ascend,

diverging, to be attached to separate points, and are so arranged
as to form a valvular aperture, the outer or anterior portion

being named iliac, and the inner or posterior, the pubic. The
J?^^c

por- ^7j-^c portion of the fascia, so called from its attachment to the

Fascia. OS ilii, is continuous below and behind with that covering the

rest of the thigh, and is fixed above to the crest of the ilium,

and to Poupart's ligament in its whole length ; its extent in-

wards is to the saphenous opening, whose outer boundary it

forms by a semilunar border, which, from its resemblance to a
Faici- ''•falx^' is named the falciform border or process of Bui'ns. This

process,
pi'ocess, bounding externally the saphenous opening, has its con-

cavity directed downwards and inwards ; one extremity, or the

inferior cornu, ends by joining, at the lower angle, with the

pubic portion on the inner side ; and the other, or superior

cornu, lying in front of the femoral vessels, turns beneath
Poupart's ligament to join the base of Gimbernat's ligament,

and to be inserted into the pectineal line external to it. About
the upper fourth of the process, or the small triangular portion,

which is placed internal to the femoral vessels, and joins Gim-
Hey's bernat's ligament, is named Hey's ox the ferno7'al ligametit. From

nfent. *'^^ margin of the border, fibres pass to join the cribriform

fascia, as well as the sheath of the vessels, and below, they
sometimes form a distinct layer reflected downwards and back-

Pubio wards to the sheath. The pubic portio7i ascends on the pecti-
portion.

•' '
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neus and adductor muscles, separating from the iliac, to be
attached to the pectineal line of the pubes ; it is continuous in-

ternally with the fascia lata of the thigh, and is attached to the

rami of the pubes and ischium ; where it forms the inner side

of the opening it is flat, but at its junction below with the iliac,

it is raised into a prominent fold. If it is followed externally,

it may be traced behind the vessels and their sheath to the
margin of the psoas muscle, and it joins with the iliac fascia

covering this muscle. This portion of the fascia forms the

posterior boundary of a space, the iliac forming the anterior, in

which the femoral vessels are contained after passing from be-

neath Poupart's ligament, enveloped nevertheless by a proper
sheath observable through the saphenous opening. The size

and tension of the saphenous opening, and the constriction of a
hernia that escapes through it, are greatly dependent upon the

condition of the outer margin, vvhich varies with the position of

the limb ; for if the thigh is bent upon the body the falciform

border is relaxed, and if the limb be rotated inwards at the

same time it will be much less tense. The finger should be in-

troduced beneath the falciform border during the different states

of flexion and extension, and of rotation inwards and outwards,

to appreciate fully the influence of the position of the limb upon
the rigidity of the aperture. The hernia, as it passes through
it, receives as a covering the cribriform fascia, and lies beneath
the upper part of the falciform process or femoral ligament

which constricts it; and should the tumour increase in size, it

turns upwards over Poupart's ligament in the angle of flexion

of the thigh and trunk, where the cellular membrane and in-

tegument are loose and favour its extension.

To examine the reflection from the outer and lower margins oissec-

of the saphenous opening, and also the sheath of the femoral ^'^°'"-

vessels between the pubic and iliac portions of the fascia lata,

make an incision into the fascia, parallel to Poupart's ligament,

from the margin of the falciform process nearly to the border
of the sartorius muscle ; divide it also along the inner border of

the sartorius to a little below the inferior aperture of the open-
ing, and raising this portion of fascia throw it downwards, when
the prolongation from the margin, either as separate bands, or

as a distinct membrane, is perceived. By removing with the

handle of the scalpel the cellular membrane that now appears,

a thin membranous tube— the femoral sheath— is observed to

surround the vessels as they enter the extremity, and if this

is seized with the forceps, it is found to come from beneath
Poupart's ligament, and to be attached to it by a union which
is very slight, and easily detached with the handle of the knife.

Separate carefully the sheath from the surrounding parts ; but
before examining it, pi'oceed with the anatomy of Poupart's

ligament in front pf it, and Gimbernat's on the inner side, in

s s 4
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order that the parts concerned in femoral hernia may be more
readily understood.

P°^^- In front of the femoral sheath and vessels, is the firm ten-

]iga- dinous cord of Poupart's ligament, or the lower border of the
*"^"*' aponeurosis of the external oblique muscle, which is attached

externally to the anterior superior spinous process of the ilium,

and internally to the pubes ; its direction is not straight between
these points, but convex downwards, and it is retained in this

position by the close attachment of the fascia lata to it. The
outer half, oblique downwards and inwards, is closely applied to

the muscles beneath ; the inner, more horizontal in direction,

is situated over tlie femoral sheath, is less cord-like, and is in-

serted into the pubes by two processes ;—the superior, firm and
round, is attached to the spine of this bone ; but the inferior,

best seen when Poupart's ligament, which hangs in front of it,

is raised, is thin and membranous, is connected to the pectineal

line, external to the other, for three fourths of inch or an inch,

and is named Gimbernat's ligament. Near the point where the

ligament is held down by the fascia, some of the lower fibres

separate from the rest, and run inwards to the pubes below
them, but in front of the femoral sheath to which the band is

united, to be inserted into the pectineal line, in contact with

the deep surface of Gimbernat's ligament ; this is called the

deep arch, and it has been supposed to cause the stricture of a

femoral hernia. When Poupart's ligament is in its natural
Gimber- position, Gimbernat's ligament is seen to be a triangularly shaped

pi'ocess placed between its posterior border and the pectineal

line of the pubes. It measures about one inch in length ; the

apex is at the spine of the pubes, and the base, concave, looks

to the sheath of the vessels, is joined by the upper cornu

of the falciform process, or the femoral ligament, and, at its

attachment to the bone, is prolonged outwards, and is united to

the pubic portion of the fascia lata. By the union of the liga-

ment with the falciform process it is kept tense and inclined

downwards, and the space between it and the vessels is dimi-

nished, b}'- which the chances of a hernia are lessened ; but

should it exist, this band will be very instrumental in occasioning

strangulation. In the erect position of the body the ligament

is horizontal, the anterior border joining Poupart's ligament, and

the posterior, the pectineal line of the pubes; the upper surface

is in contact with the conjoined tendon and fascia transversalis,

and the lower looks to the thigh, and is covered by the inter-

columnar fibres and the deep layer of the superficial fascia.

When Poupart's ligament is spoken of with reference to femoral

Crural hernia it is named the femoral or crural arch, and it, with the
Arch,

ji-i-egular border of the os innominatum between the anterior

superior spinous process and the insertion of Gimbernat's liga-

ment, bounds a space which gives passage to the vessels and
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parts passing from the abdomen to the thigh : this interval is

larger in the female than in the male. The outer half is filled

up by the fleshy iliacus and psoas muscles, and the ligament is

united so closely to the muscles by the attachment of the fascia

lata and fascia iliaca, that no protrusion of the contents of the
abdomen will take place in this part ; but the inner is appro-
priated to the passage of the femoral vessels, surrounded by
their tube of membrane, and as all the sheath is not occupied
by the vessels, a hernia may descend in it with them.
The femoral sheath, whose anatomy may be resumed, is a thin Femoral

membranous prolongation of fascia which contains the vessels, ^^eath.

continuing on them to about two inches below Poupart's liga-

ment, or to the junction of the saphena vein with the femoral,

and ends by joining the common sheath. It is large and di-

lated above, extending from the psoas muscle externally to

Gimbernat's ligament on the inner side, but is closely united,

below, to the vessels, so as to resemble a funnel. It is derived
from the fasciee lining the inner surface of the wall of the
abdomen, which send a funnel-shaped prolongation ai'ound the
femoral vessels, similar to that from the fascia transversalis,

around the cord ; the anterior portion, descending from beneath
Poupart's ligament and the transversalis muscle, is continuous
with the fascia transversalis, and the posterior joins, above, the
fascia iliaca; these are united internally and externally to form the
tube. The outer border is nearly straight, and coveredwith cellular

membrane ; but the inner is oblique downwards and outwards,
extending from the base of Gimbernat's ligament to the entrance
of the saphena vein into the femoral, is joined at the saphenous
opening hy the cribriform fascia, and is perforated by numerous
ducts of the inguinal glands, and by the saphena vein. The
anterior part is covered by the iliac portion of the fascia lata, is

also perforated by ducts from the glands, by small vessels, and
by the femoral portion of the genito-crural nei've ; and the
posterior lies on the pubic portion of the fascia lata which passes
behind it.

Open now the sheath by an incision across its front, parallel p;^^^^,.

to Poupart's ligament, and raise the anterior part with hooks ; tion.

remove carefully from the contained artery and vein their cellular

investments, so as to leave untouched two thin partitions passing
from the front to the back of the sheath, one being found
internal to the vein, separating it from a lymphatic gland, and
the other between the vein and artery. The cellular layer of
the septum crurale, stretched across the upper aperture, is not
to be taken away.

The interior of the sheath is divided into three compartments interior.

by the two thin partitions passing from the front to the back,
and in it are contained the femoral artery, vein, and a Iji'mphatic

gland : the artery is most external and close to the vertical side
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of the sheath ; the vem is inteimal to it, separated from it by
one of the septa, and from the inguinal gland by the other,

and each vessel is enclosed in its own cellular investment ; the

lymphatic gland is internal to the vein, and occupies the crural

canal, or the space not filled up by the vessels. Immediately
below Poupart's ligament the front of the sheath is less closely

united to the parts within, than it is lower in the thigh.

Crural The space within the sheath, internal to the femoral vein, is

Canal, named the crural canal, in consequence of a hernia traversing

it in its passage from the abdomen to the thigh ; and it results

both from the sheath being larger than the contained vessels,

and from the obliquity of the inner side. Its extent is from
the free border or base of Gimbernat's ligament to the upper
angle of the saphenous opening; it is larger above than below,

and is only partially filled by a lymphatic gland; its upper
aperture is called the crural ring, to maintain a similarity of

nomenclature with that employed in inguinal hernia, for the

aperture by which an inguinal hernia enters its canal is the

abdominal ring. In front of it are the anterior part of the

sheath, Poupart's ligament, and the upper cornu of the falci-

form process ascending to join Gimbernat's ligament; behind,

are the posterior part of the sheath, and the pubic portion of

the fascia lata on the pectineus muscle. On the outer side are

the femoral vein and the septum ; and on the inner, the

sheath, with the cribriform fascia stretched over the saphenous
opening.

Crural The crural orfemoral ring, or the aperture of entrance to the
^'"^- crural canal, is of an oval figure, about half an inch in length,

but larger in women than in men, and is on a IcYcl with the

free border or base of Gimbernat's ligament ; and its boundaries

are, internally, the base of Gimbernat's ligament covered by the

sheath of the vessels, and externally, the femoral vein. In front

are the lower fibres of Poupart's ligament or the deep arch,

the spermatic cord in the male, with a small artery from the

epigastric which runs to the back of the pubes, and directed

upwards along the superior and outer part is the epigastric,

artery ; but when the obturator artery arises from the epigastric

and passes inwards to reach the obturator foramen, it may
run on the outer or inner side*: in the latter case the ring will

be entirely surrounded, except below, by vessels. Behind is the

pubeSj covered by the pubic poi'tion of the fascia lata, together

with the posterior part of the sheath of the vessels.

Septum The sejytum crurale is a cellular layer extending across the

upper opening of the crural canal, and serving, when dense, as

a barrier to the protrusion of a hernia through this part, or if a

Crurale.

* The position and relations of these vessels to the crural ring are seen

only on the inner side, in the dissection of the abdomen, see p. 500.
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hernia is formed, it gives a covering to it. It varies in thickness

in different subjects, is convex downwards, is perforated with
apertures for the passage of the inguinal lymphatic ducts, and
oftentimes a lymphatic gland is placed in one of these.

When a portion of intestine passes from the abdomen below Femoral

Poupart's ligament, so as to appear in the femoro-inguinal region
^®™*-

of the thigh, it is named femoral hernia ; but, from the dis-

position of the parts that fill the space beneath the ligament, it

is obvious that it will descend in the femoral sheath, and, from
the previous examination of this part, it has been seen that the

least impediment to its descent is on the inner side of the vein,

or through the crural canal, in which a lymphatic gland is

placed. Some hernice have been occasionally found on the
outer side of the vessels, between them and the crest of the
ilium. The course that it follows depends upon the greater or

less resistance of the structures by which it is surrounded, its

direction being always determined to the part where this is

least. A hernia^ entering the crural ring, descends, at first,

almost vertically in the crural canal, as far as to the saphenous
opening, is separated from the vein by the inner septum, and is

confined in its situation by the strong iliac portion of the fascia

lata in/ront of it ; at the aperture in the fascia lata it is released

from its compression, changes its direction, comes forwards to

the surface, and increases in size ; as the tumour enlarges, it

turns upwards between the layers of superficial fascia, and
ascends on the falciform portion of the fascia lata, or even on to

the tendon of the external oblique ; for it is prevented from ex-
tending downwards by the increasing narrowness of the crural

canal, by the connection of the superficial fascia to the fascia

lata, which is closer below than above the saphenous opening,
and by the obstruction that the small cutaneous vessels present.

If the intestine follows the course above stated, and is free from
its canal, it is called perfect ; but if it has not escaped through
the inferior aperture or saphenous opening, incomplete, and the
different coverings will vary according to its position. In a
complete hernia, the following are the coverings:— firsts the
peritonseum, which, lining the abdomen, is pushed before it, and
serves as an enveloping sac ; next, the septum crurale which is

extended before the tumour, and then the inner side of the

sheath ; these two last are distinct only in small recent herniae,

for in large and old ones they are united together, and form the

fascia propria of Sir A. Cooper ; the next structure that the

hernia carries before it is the cribriform fascia ; and, after passing

through the saphenous opening, it is covered by the superficial

fascia and the skin. These different layers are found in an
inverse order, when they are divided from without inwards

;

and those of the septum crurale, sheath of the vessels, and cribri-

form fascia, become more or less united together. The seat of
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stricture may be either in the peritonaeum at the neck of the

sac, at the deep arch below Poupart's ligament, or at the sharp

margin of the femoral ligament ; and an incision, of a few lines

in extent, directed upwards and inwards, is not more likely to in-

jure the spermatic cord, or a vessel, than one in any other direc-

tion, and is more effectual in removing the firm constricting

band of the femoral ligament when this is the seat of stricture.

Dissec- Slit down now the sheath to examine more fully the septa by
*'°"- the sides of the vessels, separate it from the pubic part of the

fascia lata, which lies behind it, and carry the handle of the

scalpel behind, to show the continuity of this part of the fascia

lata with the iliac fascia. If the dissection should be undertaken
only for the anatomy of the hernia, the vessels and sheath may
be divided about two inches below Poupart's ligament, and then
turned upwards ; by which the union of the fascia, and the

fibrous processes connecting posteriorly the sheath of the vessels

to it, will be better seen.

Pubic'! The jncbic portion of the fascia lata may now be followed out-
part of wards behind the femoral sheath to the inner border of the
Fascia psoas musclc ; it joins in this spot with the iliac fascia covering
^ ^ the psoas, and sends also a portion to the capsule of the hip-joint.

Iliac The iliac fascia, covering the conjoined psoas and iliacus muscles,
Fascia, descends beneath Poupart's ligament, and is united in the thigh

with the fascia lata, which sends processes inwards to it, par-

ticularly at the edge of the sartorius. At the inner border of

the muscle it joins the pubic part of the fascia lata, and from it

some fibrous processes pass to the back of the femoral sheath.

Dissec- From the transverse incision already made, carry another

along the centre of the thigh, over the knee-joint, to a little

below the tuberosity of the tibia ; and, at its extremity, divide

the skin transversely, to allow of its being raised in two flaps

from the whole anterior part of the thigh. Dissect out of the

fat the saphena vein along the inner side of the thigh, but care-

fully avoid the numerous nerves* that are found in relation with

it : thus in the upper third are some small nerves, perforating

the fascia, from the branch of the anterior crural distributed to

the femoral vessels, and one or two cutaneous filaments of the

internal cutaneous ; in the middle third, a still larger branch
from the internal cutaneous, one from the obturator, and some
cutaneous filaments from the plexus formed by the accessory to

the saphenus, and the obturator ; in the lower third are some
filaments from the obturator, which lies beneath the fascia, and
perforates it near the knee, or a little below it, the internal

cutaneous, which also passes through the fascia, and joins the

* The distribution of these, and even the point of perforating the fascia,

vary so much that the dissector will be oftentimes unabVe to find the number
here enumerated.

lion



DISSECTION OF THE THIGH. 633

saphenus and obturator, some filaments sometimes from the

accessory of the saphenus, and below the knee are the superior

and inferior branches of the saphenus : all the branches, except
those from the obturator, come from the anterior crural. On
the front of the thigh is the middle cutaneous of the crural

;

and on the outer side the external cutaneous of the lumbar
plexus.

The large or internal sapliena vein, appearing at the lower saphena

part of the dissection, is internal and posterior to the knee-joint, ^^'"'

and superficial to the tendons of the muscles which turn for-

wards to be attached to the tibia, — viz. the sartorius, gracilis,

and semi-tendinosus ; above this it passes forwards to the an-

terior part of the thigh, being placed in the hollow observable

on its inner part, and over the position of the sartorius muscle
and femoral artery, and about one inch and a half below Pou-
part's ligament it passes through the saphenous opening, as seen,

and joins the femoral vein, A little below the knee-joint it is in

contact with the great saphenus nerve, in the middle of the

thigh with a cutaneous nerve from the internal cutaneous, and
above this with one or more filaments from the anterior crural.

In this course it receives cutaneous veins from the outer part Branch,

and front of the thigh, as well as from the inner surface ; but the®^"

veins from the posterior and inner parts of the thigh generally

unite together in a trunk, which ascends along the inner side, and
opens into the saphena vein, near its entrance into the femoral.

Sometimes, a separate trunk comes also from the outer side.

Before perforating the fascia, the vein is joined by the veins that

accompany the small arteries to the lower part of the abdomen,
and the genital organs, — viz. the superficial pudic, epigastric,

and circumflex. It sometimes joins with the deep veins, and near

the knee receives an articular branch.

The external cutaneous nerve of the lumbar plexus is the chiefCuta-

nerve for the supply of the integuments of the outer part of the Nerves,

thigh. It leaves the abdomen beneath Poupart's ligament, pass- Anterior

ing in the interval between the anterior superior and inferior nai.""

spinous processes of the ilium. At first beneath the fascia lata,

it soon divides into a posterior and an anterior cutaneous branch :

the posterior cutaneous, given from the nerve as soon as it has

entered the thigh, and whilst covered by the fascia, turns back-

wards over the tensor vaginae muscle, perforates the fascia, and
is distributed to the integuments over the gluteus medius
muscle ; when the trunk of the nerve is a branch from the

anterior crural, the nerve analogous to this branch is supplied by
the genito-crural, which is directed outwards, or by the lumbar
cutaneous nerves which cross the crest of the ilium. The an-

terior cutaneous branch, or continuation of the nerve, lying in the

prominent fold of fascia of the upper and outer part of the thigh,

becomes cutaneous about four inches below the crest of the
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ilium, and, descending along the outer side of the thigh, divides

into two portions : the superior turns backwards^ supplying the

integuments of the outer and posterior parts, and terminates

about the lower third of the thigh ; the other reaches to the
knee-joint, and is distributed in the lower and outer part of the
thigh, and over the articulation and patella.

Anterior The middle cutaneous nerve is a considerable branch from the
middle. . ,_ .^^.,„. ..

anterior crural. Its pomt or perioratmg the rascia varies, it

being sometimes as high as two inches below Poupart's ligament,

and at others five from it. The nerve descends along the front

of the thigh, giving filaments to the integuments as far as the

knee, and joins in front of the patella with the cutaneous branches
of the great saphenus nerve, which are distributed in front of

the knee-joint. One or two other cutaneous nerves from the

same source are frequently found with this on the front of the

thigh ; they are lost in the integuments, and do not extend so

low down. Another small nerve perforates the fascia near the

saphenous opening, and accompanies the upper part of the

saphena vein.

Crural The crural ovfemorcd branch of the genito-crural nerve of the

of the lumbar plexus is commonly a very small branch, which leaves

crurai°"
^^^ trunk of the nerve whilst it lies on the external iliac artery

;

it then descends beneath Poupart's ligament, crosses the external

iliac artery, perforates the sheath of the femoral vessels, and the

fascia lata, and ends in the integuments of the femoro-inguinal

region. When this nerve is very small, its place is supplied by
a cutaneous branch from the external cutaneous, which is ex-

ternal to the proper femoral branch, joins with a nerve from the

anterior crural, and the trunk resulting from the two may be
traced to the middle of the thigh. Occasionally, this nerve is

directed outwards over the gluteal region to be distributed as

the posterior branch of the external cutaneous.

Anterior The internal cutaneous nerve, derived from the anterior crural,
internal,

gj^.gg ^^ through the fascia in the upper third of the thigh one
or two small cutaneous filaments, and about the middle, a larger

branch which passes with the saphena vein nearly to the knee

;

but the trunk of the nerve does not appear on the surface of

the fascia till it reaches the lower third, it then descends to the

knee, dividing into many filaments which are distributed to the

integuments of the inner and lower part of the thigh, some
turning forwards in front of the patella, and joining with the

cutaneous branches of the saphenus to the same part. Near the

knee it unites with the superior branch of the saphenus which
perforates the sartorius muscle, and also with the obturator

nerve after this becomes cutaneous.
Cutanc- The great saphenus nerve, placed beneath the fascia, gives off

the great sometimes a small branch about the middle of the thigh to join
Saphe- 'y^ ^ plexus witli the obturator, and from this some filaments
nus. -i '
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perforate the fascia posteriorly to the sartorius, and then diverge

to supply the integument of the inner and posterior part of the

thigh. When another nerve, the accessory of the saphenus, is

present, these filaments are derived from it, and this branch is

absent. The trunk of the nerve divides, near the knee, into

two branches, which separately pierce the fascia ; the superior

or anterior passes through the tendon of the sartorius on the

inner side of the knee-joint, is joined by a filament from the

internal cutaneous, then turns forwards to the front of the

patella, and ends by dividing into many branches which radiate

and join with the external cutaneous nerve, and some of them
extend in front of the ligament of the patella to the upper and
outer part of the leg; the inferior branch, the continuation of

the nerve, appears below the knee, and comes from beneath the

tendon of the sartorius ; it is joined by the cutaneous branch of

the obturator, and sometimes, by the descending branches of the

accessory of the saphenus. Tt divides into many branches for

the leg, which accompany the saphena vein.

The accessory nerve of the sapliemis (Cruveilhier), a branch of Acces-

the anterior crural, joins in the plexus Avith the obturator, and^j^'"yo'"

from this the cutaneous branches appear in the middle of the phenus.

thigh behind the saphena vein ; it gives also some other small

cutaneous filaments near the knee ; but when this branch is

absent its place is supplied in the middle of the leg by a nerve
from the great saphenus.

The cutaneous branch of the obturator nerve lies beneath the cutane-

fascia down to the knee, and gives off cutaneous filaments in°"^°f

its course, the largest of these appearing about the upper third turator.

of the thigh, and descending to about the middle with the

saphena vein. Near the inner side of the knee the nerve appears

behind the posterior border of the sartorius, it is then joined

by the internal cutaneous nerve, is connected also to the great

saphenus, and divides into filaments which descend to the leg*,

as well as backwards to the popliteal space.

Numerous cutaneous arteries perforate the fascia, the larger cutane-

ones with the nerves, and the saphenus is always accompanied °^\ Ar-

by the cutaneous branch of the anastomotic. The named
branches in the upper part of the thigh have been followed.

The /asc«a lata of the thigh is seen, when the cellular mem-
p^ggj^

brane is removed, to serve as a strong investing sheath, which lata.

* This nerve is described by Dr. Alexander Thomson as ending opposite

the head of the tibia, by joining the saphenus. See No. 95. of the London
Medical and Surgical Journal. But it has been followed much farther in the

dissecting-room of the College, in the careful dissections of two distinguished

students. It was traced to the middle part of the inner surface of the calf of

the leg by Mr. James Harrison, Session 1838-9, and to about four inches of

the inner ankle by Mr. Henry Long Jacob, Session 1839-40. In the leg it

communicates with the saphenus nerve, but this will be afterwards seen.
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envelopes the difFerent muscles, and sends processes inwards to

separate them, a white line marking the position of each of

these. It is perforated with many apertures for cutaneous

nerves and vessels ; these are most numerous near Poupart's

ligament, and the largest is that for the saphena vein. The
fascia is of a bluish-white colour, and is formed by fibres which
cross in difFerent directions ; its density is often very little, par-

ticularly in fat subjects ; but it is always stronger externally

than internally, owing to the insertion into it of the tendons of

the gluteus maximus and tensor vaginae femoris, and this

thickened part extends forwards to the line of the rectus

muscle. At the upper part of the thigh it is fixed to the

crest of the ilium, and posteriorly to this to the spines of the

sacrum, covering in the gluteus maximus and medius muscles,

and forming much the thickest layer over the last ; between the

crest of the ilium and the pubes it has been seen to be attached

by one portion, in front of the vessels, to Poupart's ligament,

and by another, behind them, to the pectineal line, to allow the

saphena vein to reach the deep femoral vein. Inferiorly it is

pi'olonged over the articulation of the knee, and is separated

from the patella by a bursa ; as it is continued over the joint it

is inseparably united to a fibrous expansion from the extensor

muscles of the leg, and is fixed to the heads of the tibia and
fibula, but posteriorly the fasciae of the tliigh and leg are con-

tinuous. The chief of the processes sent between the muscles

are the two intermuscular septa, which are fixed to the lines

leading from the linea aspera to the outer and inner condyles

of the femur : they separate the quadriceps extensor muscle
from the others, and the external is most marked. Another
portion of the fascia separates the adductors from the muscles

behind, so that the muscles are divided into three bundles,— an
anterior of the extensors of the leg, a posterior of the flexors,

and an internal of the adductors. The different processes must
be examined when the muscles are dissected.

Disscc- Replace the flaps of skin which were removed to follow the
t^""- cutaneous nerves, and take away the fascia lata from the hollow

or triangular space at the upper part of the thigh, to expose its

boundaries, and the vessels and nerves contained in it. In the

space, are the trunks of the femoral vessels and some of their

branches, with the divisions of the anterior crural nerve ; and in

removing the cellular membrane and remains of the femoral

sheath, it is chiefly the nerves that are likely to be cut, par-

ticularly some small ones from the anterior crural, that pass

beneath the artery to the pectineus, or the small accessory of

the obturator on the ramus of the pubes, between the pectineus

and psoas muscles.

Triangle The triangular space which appears in the upper part of the
of the thigh on the removal of the fascia, corresponds to the depres-
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sion on the surface close to Poupart's ligament, and resembles part of

in position the hollow between the trunk and upper extremity.
thf„j,.

Its base is above at Poupart's ligament, and the apex below, at

the junction of the sartorius and adductor longus muscles, is to

the inner side of the femoral vessels ; its extent is about the
upper third of the thigh, but this varies according to the breadth
of the sartorius ; and it is deepest below, in consequence of the

muscles of the inner side passing back to their insertion. The
space is covered in by the fascia lata, together with the super-
ficial fascia, glands, and vessels. The inner boundary is inclined

downwards and backwards, and is formed by the adductor longus

andpectineus muscles, and a slight interval between them below,

allows of the adductor brevis being seen ; crossing this side is

the inferior or deep branch of the external pudic arteries. The
outer boundary is formed by the conjoined psoas and iliacus for

about two inches, but below this by the sartorius which descends
inwards to meet the adductors, and the anterior crural nerve is

in relation with this boundary. Occupying the base are the
parts that close the crural arch ; thus, near the centre of the

space is the femoral artery, placed on the inner part of the psoas
muscle ; but in emaciated subjects, in which the muscle is

small, it lies with the vein on the pubes ; it is crossed in front

by the crural branch of the genito-crural nerve, and behind, by
the branch to the pectineus muscle from the anterior crural.

On the outer side of the vessel are the iliacus muscle and a
part of the psoas, and deep in the interval between them, and
about half an inch external to the artery, is the large anterior

crural nerve ; and on the iliacus muscle, between the anterior

superior and inferior spinous processes of the ilium, is the ex-
ternal cutaneous nerve of the thigh. On the inner side of the
artery is the femoral vein, lying on the ramus of the pubes
between the borders of the pectineus and psoas muscles, and
between it and the base of Gimbernat's ligament. is the oval

space of the crural ring, which is about half an inch wide, and
gives exit to the femoral hernia. Through the centre of the
space run the femoral artery and vein, the former supplying in

this part its profunda and cutaneous branches, and the latter

receiving the saphena and deep veins ; external to them are the
branches of division of the anterior crural nerve.

The artery or vessel for the supply of the lower extremity is Femoral
the continuation of the external iliac, and like that of the upper ^ftery.

extremity it takes the names of femora), popliteal, and tibial,

from its contiguity to different bones, or from the regions
through which it passes. The first division of it, named femoi-al,

extends from the lower border of Poupart's ligament to the
lower third of the thigh, where it passes from before backwards
through an aperture in the adductor magnus muscle, and as-

sumes the name of popliteal. When the limb is rotated out-
T T
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wards, its course is indicated by a line extended from the centre

of Poupart's ligament to the inner side of the patella, but the

vessel is comparatively superficial in the upper thirds though
deep and covered by the sartorius in the middle third of the

In the thigh. The trunk of the artery is now exposed only in the

umdV upper third of the thigh, and it lies in the triangular space of
tj'?. this region, its extent above being limited by Poupart's liga-

ment, and below, by the sartorius muscle which it touches mid-
way between the adductor longus and iliacus muscles. It is

situated above over the head of the femur, but below it lies to

the inner side of the bone. It is very superficial in this extent,

being covered only by the integument, superficial fascia, and
vessels, by the inguinal glands and fascia lata, and for about two
inches it is enclosed in the femoral sheath. On the outer side

for about two inches is the iliacus muscle, but below this is the

anterior crural nerve, which emerges from its deep position as

the iliacus passes back to be inserted, and approaches the artery,

but separated from it by a cellular interval ; on the inner side

is the femoral vein, which gradually inclines behind the artery

in its lower part. Posterior to it is the psoas muscle, which,

two inches below Poupart's ligament, dips down to its insertion,

so that this portion of the artery is not in contact with any
muscle in the rest of its extent, but is supported by the pro-

funda branch, the profunda and femoral veins, and by much
cellular membrane, which separate it from the pectineus and
adductor brevis, from which it is distant one inch and a half; it

is separated from the hip-joint by the psoas, and the small in-

ternal branches of the anterior crural are beneath it on the

Branch, musclc. The branches of the artery in this part are the super-
*^'"

ficial or external pudic, superficial epigastric, and circumflex

ilii, which have been dissected, and the large profunda branch.
Inferior ^hc inferior external pudic branch is now visible ; it arises
^™ "^ sometimes from the trunk of the artery, at others, in common

with the other external pudic already dissected ; it runs up-

wards and inwards on the inner boundary of the space, beneath

the fascia lata, becomes cutaneous at the inner border of the

thigh, and is distributed to the scrotum and perinseum, ana-

stomosing with branches of the perineeal artery of the internal

pudic.

Pro- The profunda hrancli, nearly as large as the trunk, is distri-
funda.

|j^jj.g(j (.Q ^i^g muscles of the thigh, but its anatomy will be re-

sumed.

Femoral The Upper third of the femoral vein accompanies the artery

Vein, through the triangular space, and has the same extent, and re-

lations to the superficial parts. Beneath Poupart's ligament it

lies on the pubes between the pectineus and psoas, to the

inner side of the artery, and on the same level ; but as it de-

scends, it passes beneath the femoral, so as to appear on the
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outer side opposite the upper border of the tendon of the ad-

ductor longus muscle. The vein makes a half-spiral turn behind

the artery, and separates the branch of the profunda from the

trunk. Sometimes it is altogether on the inner side of the

artery, or the artery may pass through it. In this part it re-

ceives the saphena and profunda veins, which much increase

its size.

To examine the muscles of the thigh, detach the cutaneous Dissec-

nerves and throw them upwards, raise the fascia from the whole '^°"' ^

anterior surface of the thigh by means of an incision along the

centre. On the outer side, where it is thick, leave a narrow
slip extending from the insertion of the tensor vaginae femoris

to the knee-joint, but posterior to this follow it back to the ex-

ternal intermuscular septum behind the vastus internus muscle.

In removing it from the inner side be careful of the branches of

the obturator and saphenus nerves, as well as of the branches
of communication with these from the plexus formed by the

obturator and accessory of the saphenus ; avoid also displacing

the connections of the sartorius muscle till its relations have
been examined, and follow its tendon as well as that of the

gracilis forwards to their insertion. During the dissection of

the outer muscles, make them tense by flexing the leg, and
extend the limb for the inner set ; but the position of the ex-

tremity will often be required to be changed to render tense

different muscles. As the fascia passes over the knee-joint it

is united with an aponeurotic expansion from the quadriceps

extensor muscle, and is fixed to the heads of the tibia and
fibula; a bursa is placed between it and the patella. When the

fascia is taken away, the sartorius muscle is seen winding across

the thigh from the outer to the inner side^, and dividing the

muscles into an external and an internal set. In the outer are

situated the quadriceps extensor and tensor vaginae femoris : the

former consisting of rectus femoris, easily recognised by its

direction and superficial position, and of a large mass of muscle
closely surrounding the bone, and divided into vastus internus,

vastus externus, and crurseus ; the latter, or tensor, is situated at

the upper part of the thigh. The internal set includes the
pectineus, the three adductors, and the gracilis ; the last is a
thin riband-like muscle, and passes with the sartorius to the
upper part of the tibia, but the others are inserted into the
inner side of the femur.
The sartorius muscle, the longest in the body, is placed onSarto-

the front and inner part of the thigh in a groove between theiJufscie.

extensor and adductor muscles, and extends from the anterior
superior spinous process of the ilium to the upper part of the
tibia ; its upper part is directed obliquely inwards in front of
the femur, the middle descends vertically^ internal to the bone,
to the inner condyle, and the lower turns forwards to the tibia.

T T 2
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The centre of the muscle is wider than the extremities, and the

height at which it crosses the thigh to reach the inner side,

differs in subjects. To see its origin, detach it internally from
Origin, the iliacus, and externally from the tensor vaginae. It arises by

a tendon, most marked on the outer part and behind, from the
anterior superior spinous process of the os ilii,from the interval be-

tween it and the inferior process, and from the intermuscular sep-

tum between this muscle and the tensor vaginae. The fibres are

directed obliquely downwards to the point at which they touch
the adductor longus, they now descend vertically to behind the
inner condyle, where the outer end in the tendon which com-
mences opposite the condyle on the upper border of the muscle ;

but the inner, become lowest from the change in their direction,

ti'im.'^"
continue forwards to the tendon, which, flat and thin, is inserted

into the inner surface of the tibia, close to the tuberosity of this

bone, extending a little below it, and is situated above the

tendons of the gracilis and semi-tendinosus, separated from them
by a synovial membrane, an aponeurotic expansion being given

off from its upper border to join with that from the quad-
riceps on the articulation, and another from the lower, to the

tons' fascia of the leg. The upper or oblique portion of the muscle,

which extends as far as the adductor longus, forms the outer

boundary of the triangular space which contains the femoral

artery, and has the following relations :— its surfaces look for-

wards and backwards, and are generally perforated by one or

more branches of the cutaneous nerves. The upper border is

in contact with the iliacus, anterior crural nerve, femoral vessels,

and lastly with the adductor ; and the lower touches the tensor

vaginae, and quadriceps extensor which is beneath it. The
middle or vertical part lies in the groove formed by the vastus

internus and adductor muscles ; its surfaces are directed inwards

and outwards, and the borders consequently forwards and back-

wards, the vastus internus and tendon of the adductor magnus
being in contact with the anterior, and the gracilis muscle and
obturator nerve with the posterior. The cutaneous surface is

covered by the fascia lata, and perforated by the internal cu-

taneous nerve; and the deep is tli* relation with the femoral

vessels and accompanying nerves, btft separated bj^ an aponeurotic

expansion, and below the opening for the passage of the artery

from the front to the back of the thigh, with the tendon of the

adductor magnus, which it crosses ; below the tendon it assists

to form the inner boundary of the popliteal space, is placed

against the upper part of the popliteal arteiy, and conceals

the great saphenus nerve which escapes beneath its tendon.

The lower or horizontal portion, partly tendinous and partly

fleshy, the muscular fibres extending farthest forward below,

turns round the upper extremity of the tibia. The borders are

directed upwards and downwards ; above the superior is the
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anterior branch of the saphenus nerve, which runs inwards to

the knee after perforating the muscle ; and escaping from be-
neath the inferior, between it and the gracilis, is the saphenus
nerve. On the cutaneous surface is the saphena vein ; and the

tendon lies on the internal lateral ligament of the knee-joint, in

common with the tendons of the gracilis and semi-tendinosus

muscles. Turn aside the sartorius, and remove any cellular

membrane that may conceal the aponeurosis between the middle
part of the muscle and the femoral vessels.

The aponeurosis concealing the femoral vessels is placed as Aponeu-

a protecting arch during the contraction of the sartorius, and o°gjtf,e

consists of strong transverse fibres between the vastus internus Artery.

and adductor muscles. It commences above, where the sar-

torius comes into contact with the adductors, and ends below,

at the opening in the adductor magnus muscle for the femoral

artery, by a defined border, beneath which pass the saphenus
nerve and anastomotic artery ; it covers in the femoral vessels

and saphenus nerves. Turn it to one side, leaving below a
portion, and remove the cellular membrane from the"vessels and
nerves beneath it.

The lower part of the femoral artery, or the portion in the Femoral

middle third of the thigh, is much more deeply seated than the in\he^

upper. Its course is nearly straight, since it lies to the inner ^^f^
side of the femur, and its extent is from the upper border of

the sartorius to the opening in the adductor magnus, through
which it passes to the popliteal space, and takes the name of

popliteal. The aponeurosis beneath the sartorius binds it

closely to the tendons of the muscles behind, and it lies in a

groove formed by the vastus internus and adductors. The
artery is covered by the integument and fasciae, by the sar-

torius and aponeurosis before mentioned ; and it lies on the

tendons of the adductor longus and adductor magnus; external

to it is the vastus internus, and on the inner side, the adductor

muscles descending to their insertion. In close contact with
the artery, and on its outer side, is the femoral vein. Beneath
the aponeurosis are some branches of the anterior crural nerve;

they approach the femoral where it is covered by the sartorius,

and are situated to its outer side, and external to the proper cel-

lular sheath of the vessels. The longest and largest— the long

saphenus— lies on the outer and anterior part of the artery

through the middle third of the thigh, and leaves it at the open-

ing in the adductor. The second nerve— the short saphenus,

or nerve to the vastus internus — is nearly as large in size as

the other, but is external to it, continues with the artery only

for a short distance, and is then distributed to the vastus. The
remaining nerve is the small accessory to the saphenus, which
crosses from the outer to the inner side in front of the lower

part of the artery, and term-inates opposite the opening of the

T T 3
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adductor by dividing into branches which join with the obturator.

In this extent the femoral artery gives several unnamed branches

to the muscles, and one named anastomotic.

The anastomotica magna artery, a small branch of the femoral

just before it passes into the popliteal space, escapes with the

saphenus nerve from beneath the arched border of the aponeu-
rosis, and divides into a superficial and a deep branch. The
superficial accompanies the saphenus nerve, crossing the tendon
of the adductor magnus, and running beneath the sartorius to

its lower border, where it becomes cutaneous with the nerve,

and ends in the integuments: it supplies branches to the sar-

torius whilst beneath it. The deep branch descends to the knee
in front of the tendon of the adductor magnus, and covered by
some fibres of the vastus internus, which may be divided to see

it ; at the articulation of the knee it leaves the fibres, continues

over the inner side of the joint, anastomosing with the superior

internal articular, and the recurrent branch of the anterior tibial.

It supplies branches to the vastus whilst covered by it, and a

little above the end of the femur gives off an artery which
crosses obliquely the bone to join with a similar branch from the

superior external articular of the popliteal, thus forming an arch

above the articular surface of the femur, from which branches
descend to the knee-joint. The deep portion of this artery will

be better seen after the vastus is dissected.

Thefemoral vein in the middle third of the thigh, is situated

to the outer side of the artery, but closely united to it by cel-

lular membrane, and it has the same extent and relations to

surrounding parts. Occasionally, the vein may be found on the

inner side of the femoral, or it may be divided into two. The
branches that join it are similar to those of the arteries.

Divide the femoral artery and vein below the profunda, and
throw them down, to examine the opening in the adductor

through which they pass ; remove the cellular membrane from
the tendons of the adductor magnus and longus, and trace them
to the femur.

The aperture by which the femoral artery and vein enter the

popliteal space, and gain the posterior part of the limb, to pass

the joint in the angle of flexion, is much larger than sufficient to

transmit the vessels. It is situated to the inner side of the

femur, and at the junction of the middle and lower thirds of the

thigh ; the anterior aspect is tendinous, but the posterior is

fleshy. On the outer side are the tendon of the vastus internus,

and the femur ; and on the inner, the tendon of the adductor

magnus, joined by some fibres from the tendon of the adductor

longus ; above, it is formed by the adductor magnus, and below,

by the union of the tendon of the same adductor with that of

the vastus internus.

The muscles on the outer side of the thigh are the tensor
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vaginae femoris, and a large muscular mass, which may be de-

scribed either as a single muscle with the name of quadriceps

extensor, or as three or four which are more or less distinct,

though connected by a common tendon, and called rectus

femoris, vastus externus, vastus internus, and crurseus.

The tensor vaginm femoris is enclosed in the fascia lata, on Tensor

which it acts, and is the most external and superficial of this set p^^'"^^

of muscles. It is short and thick, and arises from the outer Muscle.

part of the anterior superior spinous process of the ilium, and Origin.

from the outer side of the crest ; the fibres, parallel and almost

vertical, end in tendinous portions which join the fascia lata

about three inches below the great trochanter. The muscle is
j,^gg^_

subcutaneous, and covered by the fascia ; its origin is between tion.

the sartorius, and gluteus medius with which its fibres are
^^f^^^_

generally united ; and it lies on the gluteus, the vastus exter-

nus, the rectus, and the ascending branches of the external cir-

cumflex artery. If the muscle be turned outwards, the branch
of the superior gluteal nerve that enters it will be seen.

The rectus femoris muscle, or superficial portion of the qua- -^^^^^^

driceps extensor, is situated on the front of the thigh, and is Femoris

smaller at each extremity, which is tendinous, than in the

middle. To follow its upper attachment, separate from each
other the tensor vaginae and the sartorius, or partly detach
them- Its origin is from the pelvis by two tendinous heads orQ^.; . .

processes : the external, largest and longest, from a depression

on the posterior surface of the os innominatum immediately

above the cotyloid cavity ; the internal, from the anterior infe-

rior spinous process of the same bone. These unite in a tendon
that occupies the upper part and anterior surface of the rectus,

and to it succeed fleshy fibres that descend, forming a fusiform

shaped muscle with a penniform arrangement, and end on the

anterior sui-face of the inferior tendon which joins with those of

the vasti and cruraeus in the common tendon of insertion, or the inser.

ligamentum patellae. The cutaneous surface is aponeurotic''"";

above, the outer border being thin and riband-like, and is covered aons.

by the sartorius, but below this it is in contact with the fascia

lata and forms the prominence of the front of the thigh ; the

deep or posterior is aponeurotic below, the tendinous fibres

commencing nearly opposite to where the anterior cease, and is

in relation with the hip-joint, the vastus externus, external cir-

cumflex artery, and branches of the anterior crural nerve, and
with the cruraeus muscle. The upper part is placed between
the iliacus and tensor vaginae, and the outer head is concealed

by the gluteal muscles. Cut across the rectus near its lower

attachment, and turn it upwards to see the muscles beneath;

be careful at the same time of the branches of the circum.flex

artery and anterior crural nerve.

The vastus externus muscle, or outer portion of the quadriceps, vastus

^ externus
• T * . Muscle.
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and the remaining vastus internus and crurasus closely surround
the femur, occupying the whole surface of the bone, except the
linea aspera and the surfaces included by the lines that diverge

fi'om it above and below, and extending in front as high as the

trochanters and the inter-trochanteric line. This muscle is

pointed above, and aponeurotic on the outer surface, and its

separation from the rest is marked by a cellular interval con-
taining the descending branches of the external circumflex
artery. The vastus arises from the anterior part and outer sur-

face of the base of the great trochanter, its origin surrounding
the insertion of the gluteus medius ; from the line extending to

the linea aspera ; from the outer lip of 'Cae linea aspera in its

whole length; and from the two upper thirds of the line going
to the outer condyle ; many fibres are also connected to the
external intermuscular septum, and slightly to the outer surface

of the bone. The fibres descend moi-e or less obliquely inwards,

the superior being most vertical, to end in a tendinous aponeu-
rosis, which, situated on the inner side of the muscle, joins in

the common tendon of insertion with the aponeurotic expansions
of the other portions of the quadriceps, and sends off superficial

aponeurotic fibres to join with the fascia lata in a capsule for

the knee-joint. The cutaneous surface is covered above by the
rectus and tensor vaginae muscles, and by branches of the ex-

ternal circumflex artery and anterior crural nerve ; but below,
it is subcutaneous and prominent. The muscle lies on the
femur. The outer border is attached to the bone ; and the inner

overlays the crurseus, separated however by descending branches
of the circumflex artery and crural nerve.

The vastus internus*, or inner portion of the muscular mass,
' is larger below than above, and near the patella projects more
than the vastus externus. An aponeurosis occupies the outer

surface in contact with the other vastus, by which it is partly

concealed near the patella. The separation between it and the

crurseus may be begun near the knee. The muscle arises by a
pointed portion from the root of the small trochanter, from the

line leading from it to the linea aspera, from the inner lip of

the linea aspera, from the two upper thirds of the line leading

to the inner condyle, and the tendon of the adductor magnus
fixed to this line, and from the surface of the bone as far for-

wards as to a line with the inner border of the patella. The
fibres are directed downwards to the tendon, which unites with

the others, and sends off an expansion over the inner half of the

knee-joint to the head of the tibia. The upper part of the

muscle lies deeply in the triangular hollow in the upper region

of the thigh, and beneath the circumflex artery, whilst the

* The vastus internus and crurteus are here described as separate muscles

because it is customary to do so ; but the division of them is artificial, and it

would be more natural to consider them one.
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lower is superficial, and gives the prominence of the lower and
inner part of the thigh, but in the intervening part it is covered
in some measure by the sartorius ; it rests on the bone, which
has a space on the inner side, to which few fibres are attached.

The adductor muscles are closely united to its origin, but only

the tendon of the adductor magnus in the space between the

linea aspera and inner condyle. It assists in forming the open-
ing for the femoral artery.

The crurcBus is the central deep portion of the muscle, and ^J"J^"^

occupies the front of the femur ; it is fleshy beneath, but
aponeurotic on its cutaneous surface. It arises from the an- Origin.

terior surface of the femur as high as the inter-trochanteric line,

and as low as to within two inches of the articular surface, ex-

ternally it reaches beneath the vastus internus near to its

origin, and internally, to a line with the inner border of the

patella : the fleshy fibres descend, and terminate in an aponeu- inser-

rosis which joins the common tendon. Some of the lower fibres ^'°"'

do not join the tendon, but descend behind the patella, and end.

in scattered tendinous processes on the synovial membrane

:

this portion of the muscle, called subcrurceus, consists of paler

fibres, and is sometimes separated from the rest by a cellular

interval. The muscle is covered by the rectus, by the pro- Reia-

funda artery and circumflex branches ; and it lies on the femur,
^°'^"

and on the synovial membrane of the knee-joint, which pro-

jects upwards beneath it.

The expansion prolonged from the aponeurotic portions ofsxpan.

the vasti, which serves as a capsule for the articulation, is seen the*

by making a central incision over the patella and its ligament, ^'^^'*"

when it may be raised as a thin covering, and may be reflected

to the sides. It is strongest on the inner side, where the fascia

is weak, and thinnest on the outer, where the increased strength

of the fascia supplies the deficiency; united with the fascia lata,

it forms a covering for the joint, which passes over the patella

and its ligament, and is fixed internally to the head of the tibia,

externally to that of the fibula, and joins laterally the tendons

of the sartorius and biceps. When this expansion is thrown
down a deeper set of fibres, which give additional support to

the articulation, will be seen ; they form on the inner side a

strong band almost transverse, but looser than that on the outer

side, which passes from the internal lateral ligament to the

patella ; and on the outer side is another band from the fascia

lata to the patella.

The tendon of the quadriceps extensor, formed by the union Tendon

of the different aponeuroses connected with the muscular por- ouadri-

tions, extends in front of the articulation between the tibia and'^'^'i'^-

femur, serving materially to keep the bones in contact, and has

developed in it a sesamoid bone, or the patella; it is wide above

the patella, extending higher on the outer than on the inner
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side, but is narrow below this bone, and is attached to the pro-

minence of the tuberosity of the tibia, a synovial membrane
being situated between it and the bone close above its insertion.

It is subcutaneous, and is separated from the synovial membrane
of the articulation by much fat ; but as this tendon is described

as a ligament of the articulation, with the name of ligamentum
patellse, it will be particularly examined with the ligaments of

the extremity. From its upper part the different aponeurotic
processes may be traced to the respective muscles.

Inter- The intermuscular septa are processes of fascia lata which
1""5CU- • J 1 1 1 IT n-.i
larsepta. pass mw-aros between the muscles to the Imea aspera. Ihe
Exter- external, seen if the fascia lata be followed back, is the strongest

;

it reaches from the insertion of the gluteus maximus to the

outer condyle, and is fixed to the linea aspera, external to the

insertion of the vastus externus, and to the line leading to the

outer condyle ; by its anterior surface it gives origin to the

vastus externus, and by the posterior, to the short head of the

biceps ; it is perforated above by branches of the circumflex

artery, and near the condyle of the femur, by the superior ex-

ternal articular artery in its course to the front of the articula-
internai. tion. The internal extends from the small trochanter to the

inner condyle between the vastus internus and adductor magnus,
but is so thin that it is commonly removed without being

noticed : the tendon of the adductor magnus supplies its place

along the line from the linea aspera to the inner condyle, giving

an attachment to the vastus, and is perforated by the internal

articular vessels. By means of these septa, the extensor muscles

of the leg, now described, are separated from the other sets.

Dissec- Clean away the cellular membi-ane from the branches of the
*'°"* external circumflex artery which supplies these muscles, as well

as from the branches of the anterior crural nerve; the small

veins with the arteries are unimportant, since they have the

same anatomy, and may be removed. The outer set of muscles,

above described, are supplied with branches of the anterior

crural nerve, except the tensor vaginae femoris which receives

its nerve from the superior gluteal.

External The external circumjiex artery, a branch of the profunda, is
circum.

gjygj^ Q^ from the outer side of this artery, whilst it is external
Artery. |.q ^\^q femoral and on the psoas muscle. It passes transversely

outwards through the divisions of the anterior crural nerve to

the vastus externus muscle, lying beneath the sartorius and.

rectus, and on the psoas and iliacus, and divides into its termi-

nating branches, viz. ascending, descending, and transverse.

The descending set, the largest and most numerous, run down-
wards and outwards between the vastus externus and crurgeus,

and distribute branches to each muscle, some of them being

traceable to near the knee. The ascending branches, about
three in number and smaller than the descending, pass beneath
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the tensor vaginee femoris to the anterior inferior spinous pro-

cess of the ilium, and anastomose with the gluteal ; and the
transverse, one or two arteries of small size, perforate the vastus
externus, and insertion of the gluteus raaximus, and are seen
on the back of the thigh, anastomosing with the perforating

arteries from the profunda. As the profunda lies beneath
the sartorius, rectus, and tensor vaginse, it supplies them
with branches. The origin of this branch may be from the

femoral, instead of the profunda, either by a single trunk or by
separate branches.

The anterior crural nerve, the largest branch of the lumbar Ante-

plexus, supplies the muscles already examined, except the^^i°^j.gj

tensor vaginse, and leaves the abdomen beneath Poupart's liga- Nerve.

ment, lying in the interval between the psoas and iliacus, and
half an inch distant fi-om the femoral artery. In the thigh it is

contained in the triangular space with the femoral artery, and,

having perforated the iliac fascia opposite the bending back-
wards of the psoas and iliacus to their insertion, becomes super-
ficial, and spreads out into its branches of distribution. Near Branch.

Poupart's ligament it gives off a superficial portion, which divides
^^'

into cutaneous branches, and those to the femoral artery and
pectineus.

The branch to thefemoral artery * arises from the small super- From

ficial portion of the nerve, and is directed inwards to the femo- ^gPai*^'

rai vessels, around which its filaments entwine, and one or twopoition.

occasionally perforate the fascia lata. This nerve may arise ^^^{
from the lumbar plexus, or from one of the other cutaneous Artery,

branches which may come off from the anterior crural near its

commencement ; in either case it descends with the anterior

crural to near Poupart's ligament, and then turns outwards to the

vessels.

The branches to \\\q pectineus muscle are two or three slender To the

filaments that pass inwards behind the femoral vessels, and sup-,jeus.''

ply the pectineus, and occasionally the psoas muscle.

The anterior middle cutaneous nerve of the thigh either passes Ante-

through the fascia lata near Poupart's ligament, or perforates ^"ddie
the sartorius muscle; its cutaneous filaments of distribution may cutane-

be followed to the knee as before seen.

The anterior internal cutaneous, arising in common with the Anterior

preceding from the superficial part of the anterior crural, enters cutanel

the sheath of the sartorius, perforates the muscle, or only the o"s.

fascia, in the lower third of the thigh, and ends in the integu-

ments of the inner side of the thigh and knee.

The accessory cutaneous nerve of the internal saphenus (Cru- Acces-

veilhier) arises in common with the internal cutaneous nerve ^^^
°

from the superficial portion of the crural, though sometimes «aphe-

* This is described by Schmidt ( Commentarius de Nervis Lumbalibus, §-c.

§ xxxviii.) as the " nervus arteriae crurali proprius."
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from the saphenus, descends beneath the sartorius and the

fibrous expansion, crosses the femoi-al artery about the middle

of the thigh, and, a httle above the opening in the adductor
magnus, passes from beneath the sartorius, and joins with the

cutaneous nerve of the obturator in a kind of plexus, from
which branches pass backwards through the fascia to the integu-

ment, and one long filament descends beneath the sartorius,

and along the border of the tendon of the adductor magnus, to

join with the internal saphenus nerve after this has escaped
from beneath the aponeurosis covering it and the femoral artery.

When the accessory nerve is large it sends downwards some
branches, which join with the internal cutaneous, saphenus, or

obturator, and are distributed to the integuments on the inner

side of the knee. This nerve is occasionally absent, and i,ts

place is supplied by a branch from the internal saphenus, which
joins in the plexus with the obturator.

To sar- -ji^g gartorius muscle is supplied from the superficial portion
tonus. .

' ir
, 1 r 1

01 the anterior crural nerve, and receives its branches irom the

different cutaneous nerves that perforate it, or run in the sheath

in contact with it.

From The deep portion of the anterior crural, or the continuation

porfion. of the nerve, divides into numerous muscular branches,

—

one
To Kec of these to the 7'ectus feraoris muscle passes forwards and out-

wards to reach its under surface, and divides into branches as it

is about to perforate its substance.

To Vas- The nerve to the vastus externus is directed downwards with the

ternus' descending set of arteries from the external circumflex, and
divides near the muscle into two or more branches which enter

into the muscular substance, but one of these, a long slender

Articu- articular filament, continues to the tendon of insertion, where
^^^'

it becomes cutaneous, then descends over the outer part of the

articulation, sending some filaments to the front of the patella,

and others enter the articulation.

To Ciu. The 7ierve to (he crurceus enters the upper part of the muscle,
raus. g^jj ends in it.

To Vas. The nerve to the vastus internus is sometimes called short

ternus"
saphenus from accompanying the long saphenus, to which it is

inferior in size and length. It often arises in common with the

long saphenus, approaches the femoral artery where it is covered

by the sartorius, descends externally to it, but covered by the

aponeurosis which conceals the vessels, as far as to the middle

of the thigh, and divides into a branch to supply the substance
Articu. of the vastus, and one for the articulation. The articular hranch.

descends on the surface of the muscle, and divides, about the

lower third of the thigh, into two filaments ; one enters the vas-

tus, and may be followed in it to the articulation ; the other is

applied to the internal intermuscular septum, runs along it with

the anastomotic artery to the articulation^ perforates the inner
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part of the fibrous capsule, and is distributed to the articulation

by a transverse branch that runs outwards with an artery be-
hind the anterior ligament. Whilst this branch is in contact

with the intermuscular septum it is sometimes joined by the
obturator nerve.

The internal or long saphenus nerve, the largest branch of the internal

anterior crui-al, approaches the femoral artery whilst it is covered Ij^^*'^"

by the sartorius, and lies nearer to it than the branch to the
vastus internus muscle. The nerve descends through the mid-
dle third of the thigh with the artery, but covered by the apo-
neurosis, and, at the aperture for the femoral vessels in the ten-

don of the adductor magnus, it passes from beneath this fibrous

expansion, is joined by a branch from the plexus of the obturator

and accessory of the saphenus, then crosses the tendon of the

adductor magnus so as to be placed behind it^ and divides be-
neath the sartorius into a superior and an inferior branch : the

superior or anterior perforates the muscle and the fascia, turns

forwards round the inner side of the articulation above the ten-

don of the sartorius, is joined by a branch from the internal

cutaneous, and sometimes from the accessory of the saphenus,

and terminates in numerous cutaneous branches, as before seen

;

the inferior branch, the continuation of the nerve, is accom-
panied by the cutaneous^portion of the anastomotic artery, passes

downv/ards to the lower border of the sartorius muscle, perfo-

rates the fascia between it and the gracilis, and, become cutaneous,

is joined by filaments from the obturator nerve, and sometimes
from the accessory of the saphenus, and then continues with the

saphena vein along the inner side of the leg to the foot. In some To the

instances, this nerve gives off, about the iniddle of the thigh, a tor!""^^*

small branch that passes inwards over the artery, escapes from
beneath the inner border of the sartorius, and joins with the ob-

turator nerve in the plexus before seen ; this is absent in those

subjects in which the accessory of the saphenus exists.

The branch of nerve to the tensor vaginae femoris muscle is Superior

derived from the superior gluteal, which arises from the fifth Nerved

lumbar nerve as this descends to the lumbar plexus. It appears

beneath the anterior border of the gluteus medius muscle, comes
into contact with the tensor vaginae, and is distributed to its

under surface ; the filaments descend to near the insertion of

the muscle.

Continue the dissection with the examination of the muscles Dissec-

on the inner side of the thigh ; these consist of the gracilis, the*'°"'

most internal and thinnest, of the pectineus external to it and
near the pelvis, and of the three adductors, named, from their

length or size, longus, brevis, and magnus. The arteries supply-

ing the muscles are branches of the profunda ; and the nerves

are from the obturator. The small veins may be removed from

the branches of the artery which are now exposed.
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Gracilis The gracilis muscle, the most internal of the muscles of the
Muscle, jnner part of the thigh, is thin and riband-like, and is attached

above to the pubes, but below to the upper part of the tibia.

Its surfaces look inwards and outwards, and its borders conse-

quently forwards and backwards ; the upper part is flat and
Origin, musculai", but the lower is tendinous. The origin, from two to

three inches deep, and internal to the adductors, is thin and
aponeurotic from the anterior surface of the body of the pubes,

from the descending ramus of the same bone, and from the

ascending I'amus of the ischium. The fibres run downwards,
and end in a tendon, which receives muscular fibres, in front, to

near the condyle of the femur, but behind, only to a little below
the middle of the thigh, is then continued forwards over the

inser. side of the articulation and internal lateral ligament, and is in-
tion. serted as a flat band into the crest of the tibia below the sar-

torius, but above the tendon of the semi-tendinosus muscle ; a

fibrous expansion leaves the lower border of the tendon to join

those from the sartorius and semi-tendinosus, and to end in the

fascia of the leg, and a synovial membrane separates it from the
Eeia- internal lateral ligament. The inner surface is subcutaneous,

and is crossed in the thigh by the cutaneous nerves that are

directed backwards over it, but below the knee by the saphenus
nerve and vein ; the outer lies against the adductor magnus, and
below the tendon of this muscle it forms, by its position between
the sartorius and semi-membranosus, part of the inner boundary
of the popliteal space. The anterior border is in contact with

the adductor longus, and below this muscle with the sartorius,

with which it continues to the insertion ; the posterior, with the

origin of the adductor magnus from the tuberosity of the

ischium, then with the semi-membranosus muscle, and tendon of

the semi-tendinosus.

Pecti-
~' Th.e pectineus muscle is the highest and most anterior of the

Muscle
muscles which act as adductors. It is fleshy above, at its at-

tachment to the pelvis, Jjut tendinous below at the femur; the

surfaces look at first forwards and backwards, but inwards and
Origin, outwards near the insertion. It arises from the pectineal line

of the pubes between the spine and pectineal eminence ; and
from the triangular surface of bone in front of it and Gimbernat's
ligament : the fibres run downwards and outwards, forming

Inser. rather a thin muscle, and end in a tendon which is inserted into

the line leading from the linea aspera of the femur to the small

trochanter, and as high up as to the insertion of the psoas. The
Reia. anterior surface is covei'ed by the pubic part of the fascia lata,

and by the deep branch of the external pudic arteries ; and the

posterior is in contact with the adductor brevis and obturator

muscles, with the obturator nerve and its accessory, and with

branches of the internal circvmiflex artery, which will be seen

when the muscle is detached. The outer border touches the

tion

tions.
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ilio-femoral articulation, and lies by the side of the psoas, sepa-

rated fi-om it above by the femoral vein, and below by the in-

ternal circumflex vessels ; and the inner or lower, longer than
the other, touches the adductor longus at the origin, but at the

insertion an interval is found between them, in which is seen the

adductor brevis muscle. The vastus internus is in relation with

the insertion.

The adductor longus muscle lies on the same level as the AcMuc-

pectineuS;, and is superficial to the other adductors; it is pointed g°V°"'

and tendinous at the pelvis, but wide and tendinous at the in- Muscle.

sertion into the femur, and it assists, with the pectineus, in

forming the inner boundary of the triangular space of the upper
part of the thigh. Its origin is by a strong roundish tendon origin.

from the spine of the pubes, and from the front of the body of

this bone, in the angle formed by the union of the lines of the

crest and the symphysis. The fibres pass downwards and out-

wards, diverging and forming a flat muscle, and end in a tendon
about three inches wide, which is inserted into the middle third inser.

of the linea aspera, and sends from its lower border an apo-
''°"'

neurotic expansion to join with the tendon of the adductor
magnus, and assist in forming the inner boundary of the opening

tjr
the femoral artery. The anterior or cutaneous surface is Reia-

ov«red by the fascia lata, and near the femur is crossed by the *'°"^"

sartorius and femoral vessels, and an aponeurosis extends from
the tendon to the vastus internus ; the posterior or deep lies on
the adductor brevis and magnus, and branches of the obturator

nerve and profunda artery. The upper border corresponds to

the pectineus, but is separated, near the femur, by a cellular in-

terval ; the lower is in contact with the gracilis muscle, and
coming from beneath it is the long cutaneous branch of the

obturator nerve : this border joins the adductor magnus near the

femur. The insertion is partly united with the vastus internus

muscle.

Detach with care the pectineus from the pubes, and seek theDissec-

small nerve of the accessory of the obturator which turns be-*^'"""

neath its outer border, and is distributed beneath it. If this

nerve be small, and do not supply the muscle, a branch will enter

its under surface from the obturator nerve, which appears above

the obturator muscle. The internal circumflex artery is partly

exposed as it winds backvv^ards, and it is necessary to divide

some small branches to the pectineus.

The accessory of the obturator nerve (Schmidt), traced, in the Acces-

dissection of the lumbar plexus, from the trunk of the obturator ^erve

to the horizontal ramus of the pubes, perforates the fascia iliaca,
""^^^^^

and, lying close to the bone, divides a little below the level of tor.
,

Poupart's ligament into three branches : one passes inwards be-

neath the pectineus to join the trunk of the obturator nerve

soon after it escapes from the pelvis, the middle, very long, is
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distributed to the undei* surface of the pectineus, about its

middle, and the most external descends to the branch of the

artery to the inner side ofthe ilio-femoral articulation, and enters

the joint with it.* Many small filaments perforate also the

fibrous capsule of the articulation, on which the nerve lies. When
the nerve is small, the branch to the pectineus and joint are

absent, the place of the former being supplied by one from the

trunk of the obturator, and of the latter, by some filaments that

enter the upper part of the capsule,
Dissec- Throw down the adductor longus by dividing it near the

pubes, taking care of the obturator nerve beneath ; observe the

branch supplied to the muscle from it, and detach the close con-

nection of the cutaneous branch of the nerve from the under
surface. Separate its tendon from that of the adductor magnus
near the femur, so as to expose the trunk of the profunda artery

beneath it. The adductor brevis is now exposed, and is to be
separated from the adductor magnus behind it, a nerve and artery

marking the line of separation. The parts covered b}' the ad-

ductor longus muscle are also seen.
Adduc-

: The adductor brevis miiscle, situate beneath the two preceding,
tor ore- * *^

vis is closely united behind to the adductor magnus ; it is thick and
Muscle,

jjujscular at the pelvis, but thinner and tendinous at the femur.
Origin, Its orighi is from the anterior surface of the pubes between the

symphysis and obturator foramen, beneath the adductor longus,

and external to the attachments of the gracilis and adductor

magnus. The fibres of the muscle run downwards, diverging,

tioi"'
^""^ ^"^^ "^ ^ tendon which is inserted behind the pectineus into

the line leading from the small trochanter to the linea aspera,

extending as high as the tendon of insertion of this muscle, and
into the upper part of the linea aspera, as low as to the insertion

of the adductor longus, with which it is sometimes united. By
Keia-;^ the anterior surface it is in contact with the pectineus, adductor

'' longus, and branches of the obturator nerve, and, near the in-

sertion, with the profunda artery ; and the posterior lies on the

adductor magnus, posterior division of the obturator nerve, and
a branch of the internal circumflex artery. The upper border is

placed by the side of the obturator externus, and is crossed by
the internal circumflex artery ; the lower, overlapped, at first, by
the adductor longus, is side by side with it at the insertion.

Near the femur the tendon usually presents two apertures for

the perforating arteries; and at its attachment to the linea as-

pera, the pectineus and vastus internus are in front, and the

adductor magnus behind it.

Dissec- Remove the cellular membrane and veins from the branches
tion.

* Schmidt, op. cit. § xl., does not state that a branch enters the articula-

tion at this point; but, in describing the branch which corresponds to it, he
says, " medius ramus versus corpus ossis pubis proficiscitur, et in adipe prope

acetabulum cessat."



DISSECTION OF THE THIGH. 653

of the profunda artery, following the internal circumflex back-
wards above the upper border of the adductor brevis, and the

perforating branches through the tendons of the adductor brevis

and magnus, close to the linea aspei-a.

The profunda artery, for the supply of the muscular substance pro.

of the thigh, and the channel by which the circulation of the
^f}ery

limb is carried on when the main trunk is obliterated^ is the ",'' t'le

largest branch of the femoral, and arises from its outer side

about one inch and a half below Poupart's ligament, whilst the

vessel lies in the hollow of the upper part of the thigh, and is

supported by the psoas muscle. It is at first directed outwards,

external to the artery, and is comparatively superficial, being

covered by the integuments and fascia, and lying on the psoas

muscle ; the branch then turns downwards and inwards to the

inner side of the femur, crossing beneath the femoral artery, but
at a considerable depth below it, being separated from it by
the profunda and femoral veins and much cellular membrane,
and placed on the crui'seus and vastus internus muscles ; on the

inner side of the femur the profunda again changes its direction,

and descends parallel to the trunk of the femoral, but much
nearer to it, the tendon only of the adductor longus intervening

between the two; it is situated, in this part of its course, on the

adductor brevis muscle, then between the adductor longus and
adductor magnus, and it ends in a branch which perforates the

adductor magnus, and is distributed to the hamstring muscles.

The branches given off by it are, the external circumflex, on the Branch-

outer side of the femur, to the external set of muscles, internal^'"

circumflex, on the inner side of the bone, to the back of the

thigh, and perforating arteries through the tendons of the ad-

ductors on which it lies.

The external circumflex arises from the outer part of the External

profunda, whilst it is external to the femoral artery, and has flix'^"™"

been seen to divide into descending, ascending, and transverse

arteries for the supply of the muscles of the outer part of the

thigh.

The internal circumflex, the next branch of the profunda, iiternai

arises from the posterior part of the artery, passes backwards on
flex';"'""

the inner side of the femur, between the psoas and pectineus

muscleSj and above the upper border of the adductor brevis,

following the course of the tendon of the obturator externus

muscle below the head of the femur to the back of the thigh,

where it divides into two branches : one of these ascends to the

pit of the great trochanter ; the other is distributed to the ham-
strings, as will be afterwards seen, and passes between the bor-

ders of the quadratus femoris and adductor magnus muscles.

Opposite the upper border of the adductor brevis muscle, the

internal circumflex gives off an ascending and a descending

branch for the muscles of the inner side of the thigh : the

u u
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ascending, the smallest, lies beneath the pectineus, supplying it,

the adductor longus, and gracilis, and sends some branches

through the pubic border of attachment of the obturator exter-

nus muscle to anastomose with the obturator artery ; a consider-

able branch also passes outwards, either from this ascending

branch or from the trunk of the artery, to supply the articu-

lation, which it enters by the notch in the inner side; the large

descending branch lies beneath the adductor brevis, which will

be better seen when this muscle is detached, descends between
it and the adductor magnus, with the posterior branch of the

obturator nerve, and is distributed to these muscles. The in-

ternal circumflex frequently arises from the trunk of the

femoral.

Perfo- The remaining branches of the profunda on the inner side of

Artefies.the femur are named perforating arteries, from the manner in

which they pass through the tendons of the adductors ; they

ai-e usually three in number, and are near thelinea aspera. The
First. Jirsl perforating artery, given off at the lower border of the tendon

of the pectineus, passes backwards close to the linea aspera,

through the tendons of the adductor brevis and adductor magnus,
supplying these muscles, and ends at the back of the thigh by
being distributed to the hamstring muscles, and inosculating

with the circumflex branches of the external circumflex artery.

Second. The second jjeiforating branch is directed backwards through an

aperture in the tendon of the adductor brevis muscle a little

above its lower border, then through the tendon of the adductor

magnus to reach the back of the thigh, and is distributed to the

hamstring muscles, anastomosing with the sciatic and the other

perforating arteries. This branch gives off the small nutritious

artery to the femur, and supplies the adductor muscles. The
Third, third perforating artery passes through an aperture in the ad-

ductor magnus, either close to the inferior border of the adductor

brevis, or lower down, and has the same distribution as the

others on the back of the thigh. These branches are frequently

Termi- irregular in number and course. The terminal branch of the

bmnch profunda is sometimes named a perforating artery ; it perforates
of the the tendon of the adductor magnus below the others, and ends

funda.- in the hamstring muscles, joining below with the branches that

these receive from the popliteal artery, and so assisting to

maintain the chain of anastomosis between the sciatic and
popliteal arteries on the back of the thigh.

Veins, The veins that accompany the branches of the profunda have

the same names and distribution; they unite together to form

the trunk of the profunda vein, which is superficial to the artery

of the same name, separates it from the femoi*al, and joins the

femoral vein.

obtu- The ohturator nerve for the supply of the internal muscles

Nerve of the thigh, the anterior crural being distributed to the ex-
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terna], is a branch of the kimbar plexus, and leaves the pelvis in the

by the sub-pubic aperture in the upper part of the thyroid ^'"^'^'

foramen ; in the thigh it lies beneath the pectineus, and rests

on the upper part of the obturator externus muscle, it is then
joined by the filament from the accessory to the obturator,

and divides into a superficial portion which passes over the

adductor brevis, and a deep, which lies beneath it, and from
these the branches to the muscles are given oiF. Whilst the Branch.

nerve is passing through the aperture it gives two or more obUita-

branches to the obturator externus muscle, which will be seen t'r?''«i

with the dissection of the artery; and a branch to the articu- lation.

'

lation with the vessels on the inner side, but this may be very
small, or even absent, if the branch to the articulation from the

accessory is large.

The superficial portion, lying in front of the adductor brevis, From

gives off a branch to the under surface of the pectineus when ficFauii-

this muscle is not supplied by the accessory; another to the '^'"""•

adductor longus, which is divided in detaching the muscle; a '^'"^ ^'^'^^'"

third to the gracilis, which enters its outer surface, and occa- Adduc-
sionally there is a filament from this division to the adductor tor

brevis muscle. The most remarkable branch from it is the long
°''°^.^'

cutaneous nerve, which continues beneath the adductor longus
f.j,f^.

muscle to its inferior border, and gives off one or more branches "^ous

round this border near its insertion into the femur, to join in

the plexus* formed in the middle of the thigh between this

nei-ve and the accessory of the saphenus, or the branch from
the internal saphenus when this is absent; the nerve then
descends through the thigh along the inner border of the sar-

torius, perforates the fascia lata opposite the knee or a little

below it, joins with the internal cutaneous as well as the
saphenus — with the former near the knee, and with the pos-

terior branch of the latter after it appears below the sartorius—
then descends in the leg to its lower third, and ends in the
integuments. As this nerve lies beneath the fascia it gives off

cutaneous branches through it, and the largest of these is in the
upper third of the thigh. This nerve sometimes joins with the
plexus at the lower border of the adductor longus, next turns

forwards to the femoral artery, running on it into the popliteal

space, and gives a filament to unite with the articular branch
of the nerve to the vastus internus muscle from the anterior

crural.

The deep portion of the nerve will be exposed by detaching pro^
the adductor brevis near its origin, turning it forwards, and'^^epti?" vision.

* This plexus is described with the accessory nerve of the saphenus, p. 647.
In some subjects the obturator appears to enter altogether into the plexus,

and in these instances the long cutaneous nerve is a trunk resulting from
the union of branches of the accessory of the saphenus, or of the nerve of the
internal saphenus, with those from the obturator.

U U 2
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removing the cellular membrane fi-om the branches; it descends
beneath the adductor brevis, or between it and the adductor
magnus, with the descending branch of the internal circumflex

artery, and divides into branches to supply the adductor brevis

Juctor"
^"'^ adductor magnus muscles. One branch from it, which ap~

brevis pears as if it were distributed to the substance of the adductor

magnus. magnus, is an articular nerve of the knee-joint*, which descends

Articu- towards the linea aspera, perforates the insertion of the muscle

Nerve, 'ibout its lower third, comes into contact with the popliteal artery

which it surrounds, and gives off an internal branch that enters

the articulation of the knee through the posterior proper liga-

ment. Sometimes the nerve appears again on the front of the

adductor, near the opening in it for the femoral artery, then
accompanies the vessel into the popliteal space, and is distri-

buted as before described.
Dissec. Remove now the cellular membrane and fascia from the

surface of the adductor magnus muscle, and the descending

muscular branch of the internal circumflex artery is seen.

Clean, in like manner, the surface of the obturator externus

muscle, as well as the insertion of the united portion of the

psoas and iliacus.

Adduc- The adductor magnus muscle, triangular in shape, is the

J,°Jg°^*^"
largest and thickest of the adductors, and from its extensive

Muscle, attachment to the femur, being inserted into it nearly from one

end to the other, serves as a partition between the muscles on the

anterior and posterior surfaces of the thigh— the other adductors

and the vastus internus being in front of it, and the gluteus

maximvis, short head of the biceps, and vastus externus behind

it. It consists of two portions with fibres of different directions :

an upper, fixed to the rami of the pubes and ischium, which is

attached to the linea aspera by a wide muscular part ; and a
lower, to the tuberosity of the ischium, which ends in a strong

roundish tendon inserted into the inner condyle of the femur.
Origin. The musclc arises from the tuberosity of the ischium by strong

fibres, from the ascending ramus of the same bone, and from

the descending ramus of the pubes, this attachment having the

gracilis internal, and the other adductors and obturator ex-

ternal to it. From this origin, the fibres radiate to their in-

sertion ; thus the upper, from the pubes, pass horizontally out-
inser- wards behind the small trochanter of the femur to be inserted

into the line leading from the linea aspera to the great trochanter,

as well as into the lower part of the linea quadrata, and these

* The trunk of this nerve is partly described by Schmidt (op. cit.

§xxxix.), who says :
" Medius ramus inter musculum adductorem brevem

et magnum inseritur, et ad flexuram genu usque decurrit." But the exten-

sion of the nerve into the popliteal space, and its distribution to the popli-

teal vessels and knee-joint, were first noticed by Dr. Alexander Thomson ;

No. 95. of the London Medical a7id Surgical Journal.

tion.
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extend as high as the insertion of the quadratus femoris into

this hne ; the middle, from the ramus of the ischium, pass

downwards with different degrees of obliquity, and are inserted

into the whole length of the linea aspera, and slightly into the

line leading from it to the inner condyle, these last lying between
the femoral artery and the bone at the opening in the muscle;
whilst the inferior, from the tuberosity of the ischium, end about
the lower third of the thigh in a strong thick tendon, which,
diminishing in size as it descends, forms the inner boundary of

the opening for the femoral artery, and is inserted by an
aponeurotic expansion into the line leading from the linea aspera

to the inner condyle, and by a rounded tendinous process into

a tubercle on the posterior part of the inner condyle, close

above the attachment of the gastrocnemius, and above and
behind the internal lateral ligament. The anterior surface ofReU-

the muscle is covered by the adductor brevis and adductor '^'°"''

longus, by the pectineuS;, by the descending branch of the in-

ternal circumflex artery, and deep branch of the obturator nerve,

and by the profunda vessels. About the commencement of the

lower third of the thigh is the large tendinous aperture for the

femoral vessels, and near the bone, other smaller ones for the

perforating arteries. The posterior surface is in relation with the

hamstring muscles, and with the great sciatic nerve. The upper
border overlaps the obturator externus, and, as will be seen in

the dissection of the back of the thigh, is parallel to the quadratus

femoi'is muscle, only the internal circumflex vessels passing be-
tween the two ; and the lower or inner is in contact with the

gracilis to the opening for the femoral vessels, but below that point

to the insertion, with the sartorius muscle, and is crossed by the

great saphenus nerve, and superficial branch of the anastomotic

artery. The attachment to the linea aspera is united with the

tendons of the other muscles inserted into it ; and the aponeu-
rotic portion, connected to the line leading to the inner condyle^

gives attachment to the vastus internus, serves as an internal

intermuscular septum, and the superior internal articular vessels

perforate it to reach the front of the joint.

The psoas cmd iliacus muscles, separate in the abdomen, pass Psoas

from this cavity beneath Poupart's ligament, and are inserted cuf
i"'^

into the femur as one muscle. As they lie beneath the ligament *e

they occupy the interval between the ilio-pectineal eminence
and the anterior superior spinous process of the ilium, and the

psoas, placed to the inner side, presents a tendon which receives

by its outer and anterior part the fleshy fibres of the iliacus

;

thus united, they pass downwards and inwards behind the

femoral vessels, and are inserted by a tendon into the posterior inser.

part of the small trochanter, also by some fleshy fibres into the*^'""'

anterior surface of the bone below this prominence. This united Reia-

portion of the muscles is superficial in the greatest part of its*^'""^'
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extent in the thigh ; and close below the ligament the femoral
ai'tery is on the part corresponding to the psoas, and the

anterior crural nerve in the line between the two. The outer

border corresponds to the sartorius. and. at its insertion, to the

vastus internus ; and the inner, to the pectineus, the internal

circumdex vessels passing between the two. Cut through the

muscles; they will be seen to cover the anterior and inner parts

of the ilio-femoral articulation, also the surface of the ilium,

separated, however, by a large synovial membrane : the iliacus

partly conceals the attachment of the rectus to the anterior

inferior spinous process of the ilium.

o>M-.- " The obdn-ator e.rternus is a conically shaped muscle, the base

ternut^" at the obturator foramen, and the apex directed backwards to

Miude. the pit at the root of the great trochanter ; and to obtain a good
view of it, part of the origin of the adductor raagnus should be

Origin, cut from the ramus of the pubes. It arises from the cutaneous
or femoral surface of the obturator membrane, except the por-

tion near the acetabulum and the aperture in its upper part,

from the surface of the ischium and the pubes bounding inter-

nally the thyroid or obturator foramen, and this attachment is

external to the adductor muscles : the fibres are directed down-
wards and backwards from the internal or wide portion of the

muscle, surround the lower part of the articulation of the hip-

inser. joint, and end in a tendon which is hiseried into the pit at the
'''^^ root of the great trochanter. The muscle is covered by the

rijns. pectineus. adductor brevis, and upper origin of the adductor

magnus ; the obturator nerve also lies on it ; and it conceals the

obturator membrane, obturator vessels, and, partly, the obturator

nerve which comes through the sub-pubic aperture above its

attachment. The inner half of the osseous circumference of

the foramen gives origin to the nmscle, but the outer, next the

acetabulum, has no fibres attached to it.

Detach the rnuscle from the pelvis, and the obturator artery,

and tlie branches of the nerve which supply the muscle, will be
exposed.

Oo:i:- The ohfurafor crteri/ is a branch of the internal iliac in the

Artery, pelvis. and leaves the cavity by the sub-pubic aperture in the

upper part of the obturator or thyroid foramen. As it is pass-

ing through the aperture it divides into a superior and an
Sur*rior inferior branch ; the superior continues in the aperture with the
airiMOj.

Q|jjm..^(^j5j. Qerve, turns upwards and inwards beneath the muscle,

encircling the inner half of the membrane, and terminates at

the descending ramus of the ischium by a few small branches

which perforate the muscle, and are distributed to the gracilis

and upper attachments o{ the muscles to the pubes ; it also

supplies the obturator muscle, and sends a few branches up-

wards on the pubes to anastomose with the internal circumflex

Inferior, artery. The inferior divisio?i perforates obliquely the membrane
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with the brandies of the nerve, descends beneath the muscle
to the tuberosity of the ischium, circumscribing the lower or

posterior half of the membrane, and terminates by dividing into

two branches : one perforates the obturator muscle and ends in

the origin of the adductor magnus; the other, very small, ascends
to anastomose with the upper division of the artery. This di-

vision gives also a branch to the hip-joint, which enters it beneath
the transverse ligament.

The principal branches from the obturator nerve to the Branch-

obturator externus muscle are now seen to descend with the Ne°ve.'^

lower division of the obturator artery, and perforate obliquely

the fibres of the membrane.

DISSECTION OF THE BACK OF THE THIGH.

The dissection of the front of the thigh being completed, Dissec-

that of the posterior part should follow, instead of that of the

front of the leg, and the dissector should endeavour to complete
the front by the time appointed for turning over the bod}'. For
the dissection of this part the subject lies on the face, the pelvis

being raised by blocks to a height sufficient to make the buttocks

tense, and the legs may hang over the end of the table. Make
an incision along the centre of the sacrum, from the lower ex-

tremity of this or tip of the coccyx carry another downwards and
outwards on the thigh, in the direction of the great trochanter but

below it, and continue it to six inches below this prominence of

bone ; divide, next, the integuments along the crest of the ilium,

and raise the skin from the part marked out by the incisions.

Seek, now, the cutaneous nerves in the cellular membrane ; in.

the middle line are the small branches of the sacral; crossing

the crest of the ilium, in a line with the outer border of the

erector spinse, are branches of the lumbar nerves ; in front of

these, a cutaneous branch from the last dorsal^ and sometimes
from one of the nerves of the lumbar plexus ; and near the

anterior termination of the crest is the posterior branch of the

external cutaneous. Some cutaneous branches from the small

sciatic turn up over the lower border of the muscle, near the

line of incision in the skin, and others perforate the muscular

fibres. Should only the dissection of the muscle be desired,

raise skin and integuments from it at the same time, vising the

knife in the direction of the fibres from the sacrum to the

trochanter, and beginning below on the left side, but above, and
at some distance below the crest of the ilium on the right.

The cutaneous filaments of the posterior branches of the sacral catme.

u u 4
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Nerves uerves appear in the middle line of the body, and are accora-

sacral
panied by small cutaneous arteries : they are described with
the cutaneous nerves in the dissection of the back.

Of the The cutaneous branches of the posterior divisions of the lumhar

sYiiai^^
spf?i«/ nerves cross the crest of the ilium close to the bone, and
near to the attachment of the erector spinas muscle to this

part. They are distributed to the integuments over the gluteus

maximus, or to the upper and inner part of the buttock; some
of them may be followed down nearly to the trochanter major.

Of the The cutaneous branch of the anterior division of the last dorsal

Dorsal, nerve, distributed in the wall of the abdomen, descends over
the crest of the ilium, in front of those from the lumbar nerves,

or about the middle of this border of the bone, and divides into

many branches which radiate and supply the integuments over

the gluteus medius and gluteus maximus, or the middle and
and iiio. upper part of the space now exposed. Occasionally, the ilio-

'"^"'"^'" inguinal nerve of the lumbar plexus sends another cutaneous
branch over the crest, and it is situated about midway between
that from the last dorsal, and those from the lumbar nerves.

Of the The posterior cutaneous branch of the external cutaneous of

c^ta^ne- the thigh has been seen to leave the trunk of the nerve at the
""*• anterior superior spinous process of the ilium ; it passes back-

wards over the tensor vaginas femoris to the integuments over

the gluteus medius muscle, or to the anterior and upper part of

this region.

Of the The cutaneous branches of the small sciatic nerve, two or

Sciatic,
three in number, come from beneath the lower border of the

gluteus maximus, perforate the fascia, and are directed upwards
and outwards, supplying the integuments over the lower part

of the muscle, and a filament is sent externally towards the

great trochanter. At the lower border of the muscle are also

seen other cutaneous branches from the same nerve ; one to the

perinseal space, the inferior pudendal (Soemmering), and some
to the integuments of the inner, and sometimes the outer side

of the thigh : the continuation of the nerve descends beneath
the fascia. The remaining nerves of the small sciatic, that per-

forate the substance of the gluteus, are minute, and are found
with more difficulty than the others.

Dissec- Take away the subcutaneous cellular membrane from the
tion. surface of the gluteus maximus, and also the thin fascia lata

that covers it ; but in front of the muscle the fascia should re-

main. To do this more readily, separate the limb from the

other, rotate it inwards, and begin, as before directed, either at

the upper or lower border, according to the side. The sepa-

ration of the integuments and fascia from the coarse fasciculi of

the gluteus is very difficult, and will require some attention and
care to accomplish it : be careful of the nerves of the small

sciatic at the lower border of the muscle.
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The fascia lata continued upwards from the thigh is attached Fascia

to the crest of the ilium, and is greatly thicker over the gluteus^''**-

medius than maximus muscle ; it is much strengthened below
by the insertion of a considerable part of the gluteus maximus
into the aponeurotic fibres, and at the upper border of this

muscle it divides into two layers, to incase it ; the one above is

thin, and fixed to the spines of the sacrum.

The gluteus maximus, the largest muscle of the buttock and Gluteus

somewhat square in shape, reaches from the side of the sacrum™^'"
to the upper part of the femur, forming the prominence of this Muscle.

part, and assisting powerfully to keep the body erect on the

thigh. Theue is a great similarity between the gluteus and the

deltoid in position, use, and texture. Its borders look upwards
and downwards. The muscle arises from the outer lip of theongin.

posterior fifth of the crest of the ilium, from the impression on
the outer surface of the same bone, near the posterior angle,

from the sacro-iliac ligaments, from the ridge of tubercles on
the sacrum, external to the foramina and corresponding to the

transverse processes of the vertebrae, from the lateral part of the

coccyx, and from the great sacro-sciatic ligament on which it

lies, — this attachment corresponding to that of the erector

spinas. From this origin the fibres pass outwards and down-
wards, the two upper thirds of them being inserted by aponeu- inser.

rotic fibres into the fascia lata over the great trochanter of the

femur, and the lower third into a rough surface on the femur in

the Hne which leads from the linea aspera to this process of

bone, being situated between the vastus externus and adductor
magnus muscles. The cutaneous surface of the muscle isReia-

covered only by the integument, fascia, and cutaneous nerves.
'°"'''

The upper border is short, thin, and connected to the strong

fascia covering the gluteus medius muscle ; but the lower
border, more oblique, is longer and thicker, assists to form the

outer boundary of the perinseal space, and crosses the ham-
string muscles, and sciatic vessels and nerves.

To see the parts covered by the gluteus, divide it near itSDissec-

origin by a vertical incision from the upper to the lower border, *"""•

and in cutting through the lower part take care of the great

sacro-sciatic ligament beneath ; a cellular interval between it

and the medius will point out the depth to pass in separating

the two muscles ; or it will be more prudent, sometimes, to pass

the handle of the scalpel between them. Take away the upper
portion or origin of the muscle, and throw down the lower part

to its insertion, by dissecting close to its fibres, and detach from
it the small vessels and nerves that it receives by its under
surface, K.emove very carefully the loose cellular membrane
which fills the interval between the sacrum and trochanter, and
the parts to be looked for or avoided are seen, below, in the

enumeration of the parts covered by the gluteus: the limb is to
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be well rotated inwards whilst doing this. Clean the tuberosity
of the ischium and upper part of the hamstring muscles.

Parts The gluteus maximus covers, by its inner attachment, the

by the postei'ior part of the os ilii, a portion of the sacrum and coccyx,
Gluteus,

t-i^g great sacro-sciatic ligament, the tuberosity of the ischium
from which it is often separated by a bursa, and the upper
attachment of the hamstring muscles ; by its outer^ part of the
femur and the great trochanter, a large bursa being placed be-
tween it and this process of bone. The intervening portion of
the gluteus conceals the numerous muscles, vessels, and nerves
seen in the hollow between these prominences of bone, viz.

beginning above, part of the gluteus medius, then the pyri-

formis, and between them the gluteal artery, which gives a
superficial branch to the gluteus maximus, and the superior

gluteal nerve, which is deeper. Below the pyriformis, are the

parts coming from the pelvis through the lower part of the sciatic

notch, viz. the sciatic artery, which descends between the

trochanter and tuberosity of the ischium ; the pudic, which is

internal to the sciatic and disappears by passing through the

small sciatic notch ; the great sciatic nerve, the small sciatic

nerve accompanying the greater ; the pudic nerve, the branch
to the obturator internus muscle from the sacral plexus of

nerves, and sometimes the inferior heemorrhoidal nerve from
the same source : the three last nerves cross the spine of the

ischium, and accompany the pudic artery through the small

sciatic notch. Still lower down is the white shining tendon of

the obturator internus muscle with a fleshy fasciculus above and
below it, or the gemelli muscles, the upper is not unfrequently

absent ; these lie on the articulation of the hip, and a small

nerve to the quadratus muscle is beneath them. Next follows

the quadratus femoris muscle^ the tendon of the obturator ex-

ternus being seen between its upper border and the inferior

gemellus; and below the quadratus is the attachment of the

upper part of the adductor magnus to the femur, the terminal

branch of the internal circumflex artery escaping between the

contiguous borders of the two muscles. External to the adductor,

the gluteus covers part of the vastus externus.

Remove the fascia lata from the front of the gluteus medius
muscle.

mel*;™°
^^^ gluteus medius is a triangularly shaped muscle situated

Muscle, on the outer surface of the os innominatum^ the base being

attached to this bone, and the apex to the great trochanter.
Origin. The origin of the muscle, which will be better seen when it is

detached, is from the outer surface of the os ilii included be-

tween the superior semicircular line, the crest of this bone, and
the portion to which the gluteus maximus is attached ; and also

from the strong fascia that covers the muscle ; the fibres, less

coarse than those of the maximus, pass downwards converging
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to a tendon in the centre of the muscle and extended along the
posterior border, which is i?iserfed into an impression on tbeipser-

outer surface of the great trochanter, and is prolonged down-
wards and forwards to unite with the tendon of insertion of the
gluteus minimus ; a synovial bursa separates it from the great

trochanter. This muscle is covered in its upper part only byKeia-

the fascia lata,, but below by the gluteus maximus. The an-"°°*-

terior border, directed downwards and backwards, joins^ above,
by continuity of tibre with the tensor vaginje feraoris, and below
it overlays the outer head of the rectus ; the posterior is parallel

to the pyriformis, but separated by the gluteal artery, and some-
times the gluteus minimus projects beyond it. Detach the
origin from the bone without injuring the gluteal artery and
superior gluteal nerve beneath it, and the muscle is seen to

cover the gluteus minimus, and branches of the gluteal artery
and superior gluteal nerve between the two, as well as the
surface of the bone to which it is attached.

The gluteal artery, sufficiently exposed by removing the Gluteal

cellular membrane from it,, is the hirgest of the parietal branches
"^"^'^^'

of the internal iliac, distributed on the outer side of the pelvis.

It is a short thick trunk, which escapes from the pelvis above
the pyriformis muscle, and close against the osseous margin of
the upper part of the sciatic notch, and divides into a super-
ficial and a deep branch. The superficial branch comes for- Super.

wards between the gluteus medius and pyriformis, and divides b^nch.
into branches which enter the under surface of the gluteus

maximus, anastomosing in it with branches of the sciatic, whilst

otliers turn inwards to the sacrum and coccyx, and perforate

the great sacro-sciatic ligament to reach the integuments. The
deep branch, the larger division of the artery, lies deeply be- Deep,

tween the gluteus medius and minimus, and gives off a branch
along the upper attachment of the gluteus minimus, others

across its centre, and two or three smaller ones beneath the
muscle. The first of these arteries extends along the upper
margin of the muscle, accompanied by the upper branch of the
superior gluteal nerve, to the anterior superior spinous process
of the ilium, and anastomoses with the ascending branches of
the external circumflex artery ; the second set cross the centre

of the gluteus, with the lower division of the superior gluteal

nerve, to reach the anterior inferior spinous process of the ilium

and front of the great trochanter, where they inosculate also

with the ascending branches of the external circumtiex ; and
the third set, the smallest and deepest, to be seen when the
gluteus minimus is removed, perforate the substance of the

muscle, and lying on the capsule send branches to it, whilst

others pass forwards to the anterior interior spinous process,

and join those of the external circumtiex.

The branches of veins with this artery join in the gluteal Vein,

vein, which opens into the mternal iliac vein.
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Superior The Superior gluteal nerve, from the lumbo-sacral oi- com-
Giuteai niunicating nerve between the lumbar and sacral plexus, leaves

the pelvis with the gluteal artery through the upper part of the

sciatic notch, and above the pyriformis muscle. The nerve does

not then become superficial to supply the gluteus maximus, but,

being deeply placed between the gluteus medius and minimus,

divides into branches ; the upper accompanies the superior

branch of the gluteal artery between the two muscles, to v/hich

it is distributed ; the loiver set, consisting of two, cross the

centre of the gluteus minimus with the inferior branch of the

artery, and at the anterior border, one perforates the united

fibres of the glutei muscles, enters the sheath of the tensor

vaginee femoris, and supplies the under surface of this muscle,

in which it may be followed to its lower part ; whilst the other

is distributed to the glutei between which it lies.

Gluteus The gluteus minimus, a small conically shaped muscle, is

j^^g™g"^ placed beneath the gluteus medius, and is exposed by the re-

Origiii. moval of the cellular membrane. It arises from the surface of

the dorsum of the ilium included between the superior and in-

ferior curved lines; the fibres converge, below, to a tendon,
inser. which, placed on the cutaneous surface, is inserted into the fore

part of the vipper border of the great trochanter, and joins, by
being prolonged downwards and forwards, the anterior border of

'^^'^^^ the tendon of the gluteus medius. The cutaneous surface is

covered by the other glutei. The anterior border, directed

backwards, is united to the gluteus medius, and the posterior

touches the pyriformis muscle, and the gluteal vessels and nerve.

Throw down the muscle from its upper attachment, and it will

be found to cover the capsule of the hip-joint, the portion of

the ilium between the origin of the muscle and the attachment

of the capsule, the external tendon of the rectus, together with

the deep branches of arteries.

Outer The Older tendinous head of the rectus femoris, now exposed, is

Rectu°s.' fixed to the groove in the osinnominatum, close to the upper and

outer half of the margin of the acetabulum, and as far forwards

as to the anterior inferior spinous process, where it is unattached,

and joins the other from that process; the lower border of the

tendon is united to the fibrous capsule of the articulation.

Deep The deep branches of the i2;luteal artery are now seen to

branch- anastomose with the external circumflex, and to send branches
'^^^ to the bone and to the articulation of the hip.

Pyri- The jyyriformis muscle, so called from its shape, is contained

Muscle, in part within the pelvis, and a portion is external to this cavity.

The pelvic part, large and muscular, arises by three or four

processes from the front of the sacrum, and is dissected with

the pelvis; the portion external to the cavity is a thick roundish

muscle, whose fibres soon end in a long tendon, which is directed

inser- outwards to be inserted into the posterior part of the upper bor-

der of the ereat trochanter, behind the tendon of the gluteus
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minimus, with which it Is frequently united. As the muscle Reia-

passes through the sciatic notch it divides the space into two*'°"^'

parts, the gluteal vessels and nerve passing through the upper,

and the sciatic and pudic vessels and nerves through the lower.

It is covered by the gluteus maximus. The upper border is

parallel to the gluteus medius, only the gluteal vessels and
nerve interposing ; and the lower to the gemellus inferior, but
separated by the sciatic and pudic vessels and nerves : cut

across the muscle, and raise it to see that it lies on the vessels

and nerves escaping beneath it, and on the bone and capsule of

the hip-joint ; it is connected by fibres to the great sacro-sciatic

ligament, and upper boundary of the sciatic notch, and its nerve
perforates the under surface of the muscle.

The sciatic arteri/, arising from the internal iliac, is another sciatic

of the branches to the wall of the pelvis, and is the next largest A^^tery.

to the gluteal. It escapes from the pelvis below the pyriformis

muscle with the nerves of the same name, and descending, in-

ternal to the great sciatic nerve, in the interval between the

tuberosity of the ischium and great trochanter, passes over the

gemelli and obturator muscles, and reaches the quadratus fe-

moi'is, opposite which it finally divides into branches : some ofBranch

these pass inwards, ramifying on the tuberosity of the ischium; one ^^'

outwards, beneath the nerve, to join the branch of the internal

circumflex, which ascends to the pit at the root of the great

trochanter ; whilst another artery, in direction the continuation

of the trunk, descends to anastomose with that branch of the in-

ternal circumflex, which, appearing between the quadratus and
adductor magnus, is distributed to the hamstring muscles. The
artery gives off other named branches in its course : the first of

these is the coccygeal branch, of considerable size, which leaves Coccy-

it soon after it has quitted the pelvis, turns backwards to reach branch,

the cutaneous surface of the sacrum and coccyx by perforating

the great sacro-sciatic ligament and attachment of the gluteus

maximus, and ramifies in this muscle and on the sacrum, ana-

stomosing with the gluteal. The branch to the sciatic nerve, axothe
very small and slender artery, enters the sheath of the great

fJerve

sciatic nerve, and continues with it in its course through the

thigh ; its point of origin is irregular, but generally between the

tuberosity of the ischium and the great trochanter. The br'anchToth^

to the quadratus muscle passes with the branch of the nerve be- pa"tus'

neath the gemelli and obturator, close to the articulation, to Muscle.

which it sends also many small branches. The sciatic gives,

also, many muscular branches to the gluteus maximus and Museu-

external rotator muscles, as well as to the articulation of the^^"^"

hip.

The small sciatic nerve, one of the terminal branches of the smau

sacral plexus distributed to the thigh, commences in the plexus ^e^ve
by one or two portions, which may unite together in one nerve.
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or remain separate. It leaves the pelvis through the lower part

of the great sciatic notch, below the pyriformis muscle, with the

great sciatic nerve, to the inner side of which it is placed, follows

the course of the sciatic artery between the trochanter and
tuberosity, lying on the external rotators, and gives off muscular
branches to the gluteus maximus, and cutaneous, at its lower
border, to the integuments of the buttock, thigh, and peringeum.

The trunk of the nerve, much diminished in size, escapes be-

neath the lower border of the gluteus maximus, and descends
along the thigh, beneath the fascia, to the upper part of the

leg, where it becomes cutaneous, and will be afterwards fol-

lowed.
Muscu. The muscular branches of the nerve are distributed to the

branch, glutcus maximus, and are named inferior gluteal ; these enter
^^- the under surface of the muscle, some reaching to near the upper

efuteaf P^i'tj but the greater number, and the largest, enter it near the

cutane-
^owcr border. The chief of the cutaneous branches is the lo?ig

ous. inferior pudendal (^oercwner'mg), which, frequently a separate
Inferior branch from the sacral plexus, runs downwards beneath the

dai. ' gluteus, then turns inwards at its lower border, forming an arch

below the tuberosity of the ischium ; it is now continued forwards

beneath the fascia along the upper and inner part of the thigh,

perforates the fascia about an inch in front of the tuberosity of

the ischium and near the margin of the ramus of this bone, and
is distributed to the integuments of the perinaeum and scrotum.

In its course it gives many small cutaneous branches to the in-

teguments of the inner and upper part of the thigh, or these

may be separate filaments from the sciatic. The remaining

cutaneous branches generally come from the trunk whilst it is

To Giu- covered by the gluteus, descend to its lower border, turn round

gtot/^" it, perforate the fascia, and are directed upwards and outwards

To the to the integuments of the gluteal region. Occasionally, another
Thigh, cutaneous branch appears on the surface of the fascia at the bor-

der of the muscle, and descends on the outer part of the thigh

to about its middle.

Large The large sciatic nerve, in which the sacral plexus seems to

Kervft terminate, leaves the pelvis with the small sciatic below the

pyriformis muscle, runs in the same direction with it between
the tuberosity of the ischium and great trochanter, and finally

descends through the thigh, beneath the fascia, to near the

popliteal space, where it divides into the external and internal

popliteal nerves. In the part of its course as far as the gluteus

maximus, it lies deeply, but it is more superficial as it descends

in the thigh. It is covered by the gluteus maximus, by the super-

ficial branches of the small sciatic artery and sciatic nerve, and
opposite the insertion of the gluteus it is crossed by the long

head of the biceps muscle ; and the nerve lies on the gemelli

and tendon of the obturator internus, on the quadratus feraoris,
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and below these, on the adductor magnus muscle, which relation

is maintained to the popliteal space. It is not uncommon to

find this nerve divided into two large trunks at its exit from the

pelvis, one of them passing through the substance of the pyri-

formis muscle. The branches of this part of the nerve supply Branch.

two of the small rotator muscles, and the articulation.
"•

The articular branches, very small, may come either from the Articu-

sciatic, or from the sacral plexus ; they run on the surface of
^^'

the capsule, and then perforate it to supply the articulation.

The ?ierz;e to the quadratus and inferior gemellus leaves the To the

under surface of the sciatic soon after its commencement, de- tus and"

scends parallel to the trunks either on its inner side or beneath f^^^^'
it, to the superior gemellus, then passes close to the capsule of

the hip-joint, beneath the gemelli and obturator tendon, with

the branch of the sciatic artery, and divides beneath the quadra-

tus into branches to supply this muscle, the inferior gemellus,

and the articulation. The branch gives off an articularfilament Articu.

in its upper part, which passes outwards and perforates the cap- '

'

sule. This nerve may arise from the sacral plexus.

The nerve to the superior gemellus, very small and frequently Tosupe-

removed, comes from the sacral plexus with the pudic and melius?"

obturator nerves, runs parallel with them as far as to the spine

of the ischium, and then turns outwards to the muscle.

The pudic artery, also a branch of the internal iliac, and now Pudic

seen in that part of its course which is external to the pelvis, ^ ^^'

on the spine of the ischium, leaves the pelvis M'ith the sciatic,

below the pyriformis, turns over the spine of the ischium, passes

through the small sciatic notch with the pudic, obturator, and
hsemorrhoidal nerves, and is then directed forwards in the peri-

nseal space, supplying the perinseum and external parts of gene-

ration. Soon after it has left the pelvis it sends backwards
some small branches to the sacrum, which anastomose with the

other branches supplied to this part by the gluteal and sciatic

arteries.

The pudic nerve, a branch of the sacral plexus, passes from Pudic

the pelvis, below the pyriformis, with the artery which it accom-
panies through the small sciatic notch, lying internal to it, or

nearer the sacrum^ and is distributed like it. The anatomy of

both these is seen in the perineeum.

The nerve to the obturator internus muscle, a small branch Nen-e to

from the lower part of the sacral plexus, passes with the pudic tor.

nerve through the small sciatic notch, and is distributed to the

pelvic surface of the muscle with a small artery from the pudic :

this is seen on the inner side of the tuberosity of the ischium.

The ififerior hcemorrhoidal nerve, also sometimes a branch inferior

from the sacral plexus^ accompanies the pudic through the small rhoidai

'

sciatic notch, and, after lying for a short distance against the ^"^^•

outer wall of the ischio-rectal fossa, perforates the fascia that
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binds it down, and supplies the sphincter ani and integuments
of the perinseum. This nerve is frequently only a branch of

the pudic in the perineeal space.

Veins. The branches of the veins with the arteries join into larger

trunks of the same name as the vessels, and unite with the

internal iliac vein.

Dissec- To see the following small rotator muscles, it will be necessary
*^°"- to hook aside the sciatic nerves, and, if necessary, the vessels

may be cut away. Separate the gemelli from the tendon of the

obturator internus muscle, and keep the limb rotated inwards.

Gemei- The gemellus superior muscle lies above the tendon of the

J."o/"P'^'obturator internus, and is sometimes wanting. It arises from
Muscle.

t]-,e spine of the ischium, above the groove for the tendon of the
Origin, obturator : the fleshy fibres extend along the upper border of
inser- the obturator tendon, which the muscle joins, and are inserted
*'°"'

with it into the root of the great trochanter.
Gemei' The gemellus iyiferior, larger than the preceding, and much
rior. increased in size when the superior is abent, arises from the
Origin, upper and posterior part of the tuberosity of the ischium, above

the insertion of the great sacro-sciatic ligament. The fibres

run outwards, and end in a tendon, which joins with that of the
Inser- obturator internus, and is inserted with it into the root of the

Keia- great trochanter. This muscle is wider than the superior, and
tions. receives the tendon of the obturator in a kind of groove: it lies

below the obturator, and above the quadratus, but at its inser-

tion the tendon of the obturator externus is in contact with it.

obtura- The ohturator internus muscle, like the pyramidalis, arises in

tenuis the pelvis, turns over the hollowed margin of bone corresponding
Muscle,

^g j,|-^g gjjjall sciatic notch, and is then reflected outwards over

the posterior part of the articulation of the hip, almost parallel
Inser- to the part in the pelvis, and is inserted with the gemelli into

the root of the great trochanter of the femur, above the pit for

the obturator externvis, and somewhat farther forwards than the
Reia- tendon of the pyramidalis. The part of the muscle external to

the pelvis is at first fleshy, but it soon ends in a tendon, and
along its upper border is placed the superior gemellus, whilst

along the lower is the inferior gemellus, interposed between it

and the quadratus and obturator externus. The obturator and
the gemelli are covered by the gluteus maximus, by the great

and small sciatic nerves, and the sciatic artery ; and passing

through the small sciatic notch with it are the pudic artery and
nerve, and the obturator and hsemorrhoidal nerves. Cut through
the tendon near the insertion, and raise the muscle ; it is seen

to lie on the ischium, capsule of the joint, and the gemelli, and
where the tendon rests on the bone, it is divided into four or

five tendinous processes, continued into the fleshy part of the

muscle, and these are enveloped by the synovial membrane
which is placed between them and the bone : the surface of the
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bone, moreover, presents elevations of cartilage, corresponding
to the intervals between the tendons.

The qiiadratus femoris muscle is of a square shape, and is Quadra-

situated between the inferior gemehus and the adductor magnus.nior^s"

It arises internally from a ridge on the outer part of the tuberosity Muscle.

of the ischium, close to theorigin of thesemi-membranous muscle, °'''S'n-

and the fibres run outwards to be inserted into the linea quadrata, 110^""

or line that leads from the great trochanter to the linea aspera,

above the attachment of the adductor magnus to tlie same line.

By the cutaneous surface it is covered by the parts between thcReia-

great trochanter and tuberosity of the ischium, viz. by the great *'°"^"

and small sciatic nerves, by the sciatic artery, also by the glu-

teus maximus and semi-membranosiis muscles. The upper bor-

der is parallel to the inferior gemellus; and the lower, to the

adductor magnus, the terminating branch of the internal cir-

cumflex artery being between the two. Divide the muscle near

the insertion, and throw it inwards ; it lies on the obturator

externus muscle, the ascending branch of the internal circum-

flex artery to the pit of the great trochanter, and the branch of

nerve to the upper and inner part of the muscle, which will be
more readily followed by cutting through the gemelli muscles.

The internal circumflex artery of the profunda, before traced internal

to the back of the thigh, divides into two branches : one ascends, flex "^Jl

beneath the quadratus, with the tendon of the obturator exter-t"T-

nus, to the pit at the root of the great trochanter, and divides

into branches that anastomose with the gluteal, external circum-

flex, and sciatic, and supply the bone ; the other continues back-

wards between the quadratus and adductor magnus muscles, is

distributed to the hamstrings, and anastomoses with the sciatic

artery.

The obturator externus muscle, before seen in the front of theobtuia-

thigh to arise from the obturator membrane and to pass below
[°J.",fy^g"

the hip-joint, is observed in this dissection to ascend obliquely Muscle.

outwards over the articulation, and to be inserted hy a tendon inser-

into the pit at the root of the great trochanter. This part of ''°"-

the muscle is covered by the quadratus femoris, and surrounds
^^f^^l

the lower part of the joint, lying in the hollow between the

acetabulum and tuberosity of the ischium. Its upper border

is parallel, near its insertion, to the inferior gemellus, v/hich

separates it from the obturator internus ; and the lower is in

relation, near the origin, with the adductor magnus.

The sacro-sciatic ligaments are attached to the sacrum andsacro-

ischium, closing the pelvis behind, and are exposed by theLigai."

removal of the gluteus maximus. The great or posterior isments.

attached, internally, to the posterior inferior iliac spine, to the Great.

side of the sacrum and its lateral row of tubercles, and to the

side of the coccyx ; from this attachment the ligament extends

outwards, closing, below, the large space between the os innomi-

X X
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natum, sacrum, and coccyx, to be inserted into the inner sur-

face and lower part of the great tuberosity of the ischium ;

from this insertion a process is continued upwards along the

ramus of this bone, and is connected to the obturator fascia by
its inner thin margin. This ligament is vvide at its sacral at-

tachment, contracted in the centre^ and expanded again at its

other extremity. The cutaneous surface is covered by the

gluteus maximus to which it gives origin, and is perforated by
the coccygeal branch of the sciatic artery ; and the deep is in

contact with the small or anterior sacro-sciatic ligament. Divide

it near the attachment to the ischium to expose the other.

The small or anterior ligament, much thinner than the posterior

and wide internally, is attached to the side of the sacrum and
coccyx, but not so extensively as the other, and rather external

to it^ and is moreover united to the great ligament which is

superficial to it : the fibres are directed outwards, and converge

to the spine of the ischium, into which they are inserted. It is

covered by the great sacro-sciatic, and lies on the coccygeus
muscle. The space at the back of the pelvis, included between
the posterior border of the os innominatum on the outer side,

the sacrum and coccyx on the inner, and the great sacro-sciatic

ligament below, is divided into two by the small sacro-sciatic

ligament : the upper, the large sciatic notch, transmits the pyra-

midalis muscle,— the gluteal vessels and superior gluteal nerve

being above it, and the great and small sciatic nerves and ves-

sels, the pudic vessels and nerve, with the hsemorrhoidal and
obturator nerves, below it ; and the lower, the small sciatic

notch, allows the obturator intei'nus muscle, with the pudic
vessels, and the pudic, obturator, and htemorrhoidal nerves, to

pass through it.

Divide the integuments along the centre of the thigh*, and
extend the incision to about four inches below the knee ; at its

lower extremity make a transverse cut to allow the skin to be
reflected to each side. Seek the small cutaneous nerves, which
are only portions of nerves before seen, as stated below.

No separate cutaneous nerves supply the integument of the

posterior part of the thigh, but filaments to it are derived from
the nerves on the front, and from the small sciatic ; thus on the

inner side are some cutaneous filaments from the accessory of

the saphenus, and near the knee, some from the cutaneous
branch of the obturator, which pass backwards over the inner

part of the popliteal space ; on the outer side the external cuta-

neous of the front of the thigh sends backwards some cutaneous

* Or the dissection of the popliteal space may be proceeded with before

this'; and if this be done, divide the integuments only over the extent of this

region by a central incision, which extends upwards for one third of the femur,

and downwards for one sixth of thepeg ; at each extremity make a transverse

one, and raise the flaps.
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filaments ; and in the middle line are some very small filaments

from the continuation of the small sciatic nerve, which perforate

the fascia ; one of these, a little above the knee, is larger than
the others, and descends over the popliteal space to the upper
and posterior part of the leg.

The fascia lata will be exposed by removing the cellular Fascia

membrane. It invests, as on the front, the posterior part of the'^'^'

limb, and sends a process— the external intermuscular septum
— inwards to the linea aspera ; below, it is continued behind
the knee to the leg, passing over the popliteal space, the bound-
aries of which are partly seen through the fascia. Where it

covers the popliteal space it is attached to the boundaries of
this region, and is moreover strengthened by transverse fibres,

— the greater number being found on the outer side, and de-

rived from the vastus externus and tendon of the biceps, and
some few are given off from the tendon of the sartorius on the
inner side, but these are less distinct. At this spot the fascia is

frequently perforated by the short saphena vein which joins the
popliteal, and branches of nerves also pass through it.

Instead of removing at once the fascia lata from the,whole Dissec-

surface of the limb, raise only sufficient to dissect the popliteal
*'°"'

space, making a central incision which extends upwards about
six inches above the knee, and downwards nearly to the one in

the skin ; by means of two incisions at the extremities of this,

the fascia may be thrown to the sides. In removing it, the dis-

sector must avoid the small branch of the sciatic close beneath
it, and, in taking away the fat which fills the space, some small

articular nerves and arteries will be met with. In the middle
line is the large internal popliteal nerve, giving from its inner

and upper part the internal articular branches : close to the outer

boundary^ the external popliteal giving off nerves near the lower
part, and deeper than it, and close to the outer wall, are the ex-

ternal articular nerves ; lying in the middle line, and deeper
than the nerve, are the popliteal vessels, and the superior ar-

ticular branches that run transversely to the sides of the femur.
In the bottom of the upper part of the space is the small ar-

ticular branch of the obturator, which perforates the adductor
magnus, and then descends on the artery ; it also supplies the

joint. When the space is clean, place the sartorius and gracihs

in their natural position on the inner side, if they are detached.

The popliteal space, situated behind the knee-joint, is of a
lozenge-shape, and extends upwards behind the femur about its

lower third, and downwards on the tibia about its upper sixth
;

the widest part is opposite the articulation, and the deepest
rather above it. Before the removal of the integument and
fascia, the lateral boundaries are approximated, so that it reaches
only slightly up the femur, and is limited almost to the extent
of the joint. The iatei*al boundaries, down to the knee, consist

X X 2
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of til e muscles of the thigh, which are Inserted into the bones of

the leg, and are named hamstrings, inner or outer, according to

their position on the side of the space ; but below this point, of

the muscles of the leg attached to the condyles. Thus, on the

outer side, down to the joint, is the biceps muscle, attached to

nearly the whole length of the line leading to the outer con-

dyle, and below it, the outer head of the gastrocnemius, and the

plantaris ; on the inner, it is bounded, as low as the knee, by the

large muscular semi-membranosus muscle, with the tendon of

the semi-tendinosus, which lies on it, and beneath it, or between
it and the bone, by the sartorius and tendon of the gracilis ; but

below the articulation, only by the inner head of the gastroc-

nemius. The upper angle is formed by the contact of the

biceps on the outer side, and the semi-tendinosus and membra-
nosus on the inner; and the lower, by the union of the heads of

the gastrocnemius. The space is covered in by the fascia lata ;

and the deep boundary consists of the lower part of the posterior

surface of the femur, included between the lines from the linea

aspera to the condyles, the posterior ligament of the joint, and
the upper part of the tibia covered by the popliteus muscle. It

contains the popliteal vessels and some lymphatic glands sur-

rounding them, the divisions of the great sciatic nerve, or the

external and internal popliteal, with their branches, the con-
tinuation of the small sciatic, and much cellular membrane.
The short saphena vein, or cutaneous vein of the leg, enters the

space to join the deep vein.

Popliteal The popliteal artery, or continuation of the femoral, receives
A'tery- its name at the lower border of the opening in the triceps, and

retains the same to the lower border of the popliteus muscle.

The distinctness of the relations of the vessel, whilst beneath the

gastrocnemius, or above it, readily allows of a description of it in

Upper two parts. The artery in the upper part, ov to the point of
P^'^i^- union of the heads of the gastrocnemius, runs downwards and

outwards from the inner side to the middle of the space, lying

deeper in the upper part than opposite the articulation, v\diere it

approaches the surface by reason of the enlargement of the

bone. In this course it is overlapped at its commencement by
. the belly of the seral-membranosus muscle, but, below this, is

covered only by the integuments and fascia, and is separated

from the surface by much cellular membrane. On the inner

side' is the semi-membranosus muscle partly reaching over it,

and below the joint, the inner head of the gastrocnemius ; on the

outer, the artery is distant from the external boundary, except

below, where it comes into contact with the plantaris and outer

head of the gastrocnemius. It lies on the bone and posterior

ligament of the articultition. The popliteal artery is accom-
panied by the vein of the same name, which is in close contact

with it, but somewhat on the outer side ; so that in looking into
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the space, the artery is concealed by the veui on its cutaneous
surface ; and in the interval between the heads of the gastroc-

nemius, the vein is altogether superficial to the artery, since it is

inclining to the inner side. Much more superficial than the
artery, and slightly external to it in position, is the internal

popliteal nerve, which, however, lies over it, like the vein, be-

tween the heads of the gastrocnemius, and is much closer to it.

Some lymphatic glands surround the vessels.

To see the remaining part of the popliteal vessels, cut through Di^sec-

the inner head of the gastrocnemius muscle, i-aise it, and remove *'°"'

the cellular membrane, taking care of the small branches of the
internal popliteal nerve and artery.

The loiver part of the artery, about two inches long, extends Lower

from the angle of union of the heads of the gastrocnemius to the^'^"^*^'

lower border of the popliteus muscle, where it divides into an-

terior and posterior tibial arteries. It lies beneath the gastroc-

nemius, is crossed by the plantaris, and then enters beneath the

soleus to terminate in the tibial arteries ; it rests on the popli-

teus muscle. The popliteal vein crosses this part of the artery,

lying between it and the nerve, and is placed to its inner side at

the lower border of the popliteus muscle. The internal popli-

teal nerve also crosses superficially to the vessels, and lies to

their inner side at the lower border of the popliteus, where it

becomes posterior tibial, and accompanies the arter}'^ of the same
name to the foot ; thus both the vein and the nerve lie, above,

to the outer side of the artery, but below, to the inner, and they
cross it beneath the gastrocnemius muscle. The branches sup- Branch-

plied by the artery are to the articulation and surrounding®^-

muscles : the articular arteries are five,— two superior, an in-

ternal and external, two inferior, the same, and an azygos
branch that enters the back of the joint ; these lie close to the

surface of the bone, and pass almost transversely from the

trunk.

The superior internal articular artery, given off from the inner Superior

side of the popliteal, and above the knee-joint, runs with ai^r\nter-

branch of the nerve to the inner border of the femur, turns for-"^'-

wards above the condyle, perforates the tendon of the adductor
magnus, and, appearing in the front of the thigh, divides into

superficial and deep branches : the former set give off ascending

branches to inosculate with the anastomotic artery, whilst others

descend to the surface of the articulation, ramifying over it, and
joining with the other articular arteries, but chiefly with those

fi-om the inferior internal articular ; the latter, or the deep, per-

forate the vastus internus, supplying it, and some descend be-
neath the muscle to the bone and synovial membrane.
The superior external articular, a branch from the outer side Exter-

of the artery, opposite to the preceding, is directed outwards "^•

beneath the biceps to the external margin of the femur, close

X X 3
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above the condyle, it then winds round the bone to its front,

passing through the external intermuscular septum, and divides

also beneath the vastus externus into a supei'ficial and a deep

branch ; the superficial descends through the vastus to the

joint, anastomosing with the inferior external and the other ar-

ticular arteries ; the deep supplies the muscle, inosculating

in it with the descending branches of the external circumflex,

and sends transversely across the bone a branch to join with

one from the anastomotic, and from the arch thus formed ar-

teries are given to the synovial membrane. The lower part of

the femur is also supplied by this artery.

Inferior The iiifeinGr internal articular branch leaves the artery op-

i^r inter- posite the joint, descends below the head of the tibia, passing
nai- beneath the inner head of the gastrocnemius, the tendons in-

serted into the inner side of the tibia, and the internal lateral

ligament, and runs along the upper border of the popliteus

muscle, covered by the fascia from the semi-membranosus. At
the anterior border of the ligament it turns upwards round the

head of the tibia, and gives superficial branches which ramify

over the articulation, anastomosing above and below with the

other articular ; and deep, downwards and forwards, to supply

the articulation and head of the tibia.

Ester- The inferior external articular, situated higher than the pre-
"^^' ceding, arises from the outer side of the artery, opposite the

articulation, runs horizontally outwards above the head of the

fibula, beneath the outer head of the gastrocnemius, the plan taris

muscle, and tendon of the biceps, and lies on the posterior liga-

ment of the joint and the tendon of the popliteus muscle. On
the outer part of the joint it divides into ascending branches to

anastomose with the superior articular of the same side, into

descending to join with the anterior tibial recurrent, and trans-

verse to the front of the patella ; a branch also passes beneath

the ligament of the patella, forming an arch M'ith the inferior

internal articular, which supplies the synovial membrane.
Azygos The azygos artery, smaller than the others, springs from the

ilr?^*^"'
posterior surface of the popliteal, opposite the knee-joint, per-

forates the posterior ligament, and is distributed to the synovial

- membrane, and to the cellular membrane and ligamentous struc-

tures at the back of the articulation. These small arteries are

accompanied by veins and nerves of the same name ; the veins

join the popliteal vein, and the nerves are branches of the po-

pliteal trunks.
Muscu- The muscular branches are small in the upper part of the

artery, and unnamed, and supply the biceps, semi-tendinosus,

and semi-membranosus muscles ; but the lower or sural hranches,

of much larger size and three or four in number, descend in the

interval between the heads of the gastrocnemius, supplying them,

the plantaris, and the soleus, and a small artery runs on the

lar.
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cutaneous surface of the gastrocnemius with the cutaneous nerve
of the internal popliteal.

The popliteal vein, of the same extent as the artery, is formed popiueai

at the lower border of the popliteus by the union of the anterior ^^'"

and posterior tibial veins. At its commencement it lies to the

inner side of the artery, but as it ascends between the heads of
the gastrocnemius, it is superficial to it, and higher than this it

is situated on the outer side, but still in close contact with it.

Its relations to parts both before and behind are nearly the

same as those of the artery. In this course it receives large Branch-

branches corresponding to the muscular and articular branches ^^•

of the artery, and frequently about the middle of the space the

posterior or short saphena vein, but the junction of this with the

popliteal is very variable. Sometimes the popliteal vein is double,

or its position to the artery may be changed, or > the veins that

form it may not unite into one till opposite the knee-joint.

The lymphatic glands in this space^ four or five in number, Lymph.

are situated close to the artery which they surroimd, one being eiands.

on the cutaneous surface, another between it and the bone, and
the rest on the sides of the artery ; they receive the deep
lymphatics of the lower part of the limb, and are connected to

those higher up by their efferent vessels. In the natural state

these are small and scarcely noticed, but in disease they are con-

siderably enlarged.

The popliteal nerves are branches of the great sciatic, which Popliteal

divides in the upper part of the space, or higher in the thigh,

into internal and external popliteal ; they suppl}' different ar-

ticular branches to the joint, muscular to the muscles of the

leg, and cutaneous filaments.

The external popliteal (peroneal) situated on the outer side, is External

smaller and more superficial than the other division. It occu- \ll\]'

pies the upper angle of the space, passes downwards close to

the biceps muscle as far as to the outer head of the gastrocnemius,

then quits the space, following the direction of the biceps to the

head of the fibula^ and divides a little below this into the anterior

tibial and musculo-cutaneous nerves, which are dissected with the

leg. This division gives off only articular and cutaneous branches. Branch-

The superior external articular fierve*, arhin^ either from the^^-

trunk of the sciatic, or from the external popliteal in the case ofiar

a high division of the sciatic, is a long slender nerve, which de-|"i^g™^_

scends deeply in the popliteal space, under cover of the biceps

muscle, nearly as low as to the outer condyle, then passes from
the space beneath the tendon of the biceps, reaches the superior

* There Is one articular branch with each articular artery, and it is pro-

posed to apply the same names to them as to the arteries they accompany.
See a paper by the author on the " Nerves of the Knee-joint," in the Medical
Gazette of Jan. 3., and in the Lancet of Jan. II. 1840.

X X 4
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external articular artery, which it accompanies to the front of
the joint, and supplies the synovial membrane of the articulation.

Inferior The inferior external articular, more frequently a branch of
external.

(;];,£ external popliteal than of the sciatic, is also a long nerve
close to the biceps, and has the same direction as the preceding,

but it extends lower down, passing beneath the tendon of the

biceps, and below the condyle of the femur to the artery of the

same name ; and it divides, on the outer side of the articulation,

into many branches, that extend forwards, perforate the capsule,

Cutaae- and Supply the synovial membrane. Near the headof the fibula
""^^ the external popliteal gives some small cutaneous filaments to

the integuments of the outer and upper part of the leg ; and one
Nerve to of these, larger than the rest, the communicating saphenous

phenus. branch (communicans fibulae) of the external popliteal, descends
in the superficial fascia of the leg to join with a similar one
from the internal popliteal, to give rise to the external saphenus
nerve.

Internal The internal popliteal nerve (posterior tibial), larger than the
Popii- external, lies nearer the centre of the space, descending verti-

cally through it, enters beneath the gastrocnemius, and ter-

minates at the lower border of the popliteus, where it takes the

name of posterior tibial. In the upper part of the space the

nerve is superficial, is i-ather to the outer side of the artery, and
at a distance from it, but between the heads of the gastrocne-

mius it is close to the vessel, though superficial to it, and beneath
this muscle it crosses to the inner side of the artery, separated

Branch- from it Only by the vein. It gives off muscular branches between
^^- the heads of the gastrocnemius, articular, and cutaneous to the

Articu- leg. The superior internal articular branch, very small, arises

'j'l^ri.^f" above the articulation, descends on the outer side of the popli-

ternai. teal vesscls, passes beneath them, and runs with its artery to

the front of the femur and inner part of the articulation : this

Inferior IS the Icast Constant of the branches. The inferior internal
internal, articular, the largest of the nerves to the joint, arises rather

above the articulation, descends to it, lying external to the

vessels, is then directed inwards beneath the popliteal vessels,

and meets with the artery of the same name ; it now lies on the

popliteus, covered by the fascia, passes beneath the internal

lateral ligament, winds round the head of the tibia, perforates

the capsule, and supplies the synovial membrane. This branch

gives, occasionally, some small filaments to the posterior part of

posto- the articulation. The last articular branch is the posterior or
"'"^- azygos, which is given off from the internal popliteal opposite

the joint, or from the inferior internal nerve ; it perforates the

Muscu- posterior ligament, and is distributed to the articulation. The
^^^- muscular branches, the largest and most numerous, arise whilst

uocne-' the trunk is in relation with the gastrocnemius. The nerve to
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the gastrocnemius arises opposite the articulation, descends be-

tween the heads of the muscle, and divides into three branches,

two being distributed to the outer, and one to the inner head.

This nerve gives sometimes a branch to the plantaris, at otliers, To pian-

this arises separately from the trunk. The nerve to the soleus ^^^^

also arises opposite the articulation, descends with that to theieus.

gastrocnemius, enters the cutaneous surface of the muscle, and
divides into filaments for its supply. The 7ierve to the joop^zYe?/^ To Pop-

leaves the trunk at the upper border of the popliteus muscle,

runs downwards external to the vessels, and at the lower bor-

der of the muscle turns beneath the vessels to supply its under
and lower part. Sometimes the nerve to the tibialis posticus

arises above the soleus muscle, and descends between its heads cutane-

with the trunk of the nerve. The cutaneous nerve, or the com-
g!Jpi'°_

onunicating saphenous branch (communicans tibise) of the inter- "us.

nal popliteal, leaves the trunk of the popliteal opposite the arti-

culation, lies between the heads of the gastrocnemius, runs on
the cutaneous surface of the muscle, but beneath the fascia,

which it perforates below the middle of the leg, to join with the

corresponding branch of the external popliteal in the external

saphenus nerve. Occasionally this union is opposite the pop-
liteal space.

The articular nerve of the deep branch of the obturator, if not Articu-

removed in clearing away the fat, will be best traced by follow- obtma'^^

ing it through the fibres of the adductor magnus from the front '^°'"-

of the thigh, where it has been dissected. It is a very small

branch, appears in the upper part of the popliteal space by per-
forating the fibres of the adductor magnus, descends to reach
the popliteal artery, and sends numerous filaments around it, as

well as an internal brjinch to the joint through the posterior

ligament.

* Slit up the portion of fascia left on the back of the thigh, or oissec-

if the popliteal space has been dissected before the intervening ''°"-

integument is removed, take this away, dissecting the cuta-

neous nerves, and then clean off the fascia as directed. Clean
the cellular membrane from the muscles, and dissect with care
the small sciatic nerve, and branches of the great sciatic dis-

tributed to the muscles. The flexor muscles of the leg, situated

on the back of the thigh, are three in number : the biceps to

the outer side, and the semi-tendinosus and membranosus on
the inner.

The biceps muscle, divided above into two heads, is placed atgicepg

the back of the thigh, and forms the outer hamstring. It ame* •^"^'^'e-

by its long head from the outer surface of the tuberosity of the'^'^'S'"-

ischium in common with the semi-tendinosus muscle ; and by
its short head, from the outer lip of the linea aspera as high as

the insertion of the gluteus maximus, from the line leading to

the outer condyle nearly to this process, and from the inter-
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muscular septum which is between it and the vastus externvis.

From these attachments the fibres take different directions
;

those of the long head descending almost vertically, and those

of the short, obliquely downwards to the tendon, which is free

from the fibres only near the head of the fibula^ and is then
divided by the external lateral ligament into two portions which

inser- are inserted into the heads of the tibia and fibula. An expan-
sion is sent off from the lower part of the tendon to join the

fascia of the leg, and from the upper, to unite with that of the

Reia- vasti over the front of the joint. The muscle is covered above
tions.

|jy |.|^g gluteus maximus, but below that it is subcutaneous, and
forms the outer boundary of the popliteal space ; and it lies on
the upper tendinous part of the semi-membranosus, on the

great sciatic nerve, and adductor magnus muscle. The inner

border is joined above to the semi-tendinosus, with which it

continues in contact down to the upper angle of the popliteal

space, concealing thus the great sciatic nerve ; below this is the

external popliteal nerve, and outer head of the gastrocnemius
muscle. The attachment of the short head to the femur has

external to it the vastus externus and external intermuscular

septum, and internal to it the adductor magnus.
Semi.. The semi-tendinosus muscle, long and narrow, is another of
tendiiio-

|.|^g flexors of the leg, and forms one of the inner hamstrings.
Muscle. Its origin is by fleshy fibres from the tuberosity of the ischium,
Origin,

jjj common with the long head of the biceps ; these descend,

forming a fleshy belly, and terminate about the lower third of

the thigh in a tendon, which passes behind the knee-joint, is

inser. then reflected forwards below the head of the tibia, and is in-

serted into the crest of this bone by a flat portion that is united

to the tendon of the gracilis, and placed below it. An expan-

sion is given off from the lower border of the tendon to join

with that from the sartorius, and a synovial membrane separates

it and the gracilis from the internal lateral ligament. Of the

three tendons inserted into the upper part of the tibia and
placed on the synovial membrane, that of the sartorius is most
superficial, and covers those of the semi-tendinosus and gracilis,

Reia. which lie on the same level. The semi-tendinosus is covered
tions.

above by the gluteus maximus, but thence to its termination it

is subcutaneous ; a tendinous intersection extended downwards
and outwards crosses the centre of this hamstring muscle. It

lies above in a groove in the expanded membranous portion of

the semi-membranosus, and continues on this muscle to the

knee-joint ; and before turning forwards to its insertion, it lies

between the inner head of the gastrocnemius and tendon of the

semi-membranosus, and is then placed over the internal lateral

ligament ; in the thigh it partly conceals with the biceps the

great sciatic nerve, but does not cross it. The outer border

corresponds to the biceps as low as to the popliteal space^ and
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to the internal popliteal nerve ; and the inner touches the ad-

ductor magnus and gracilis muscles.

The semi-membranosus muscle, the largest and thickest of the semu

flexors of the leg, which arise from the tuberosity of the ischium, "o^sus

has received its name from the membranous appearance of the ^^"^cie.

upper tendon. The muscle is attached to the tuberosity of the

ischium, external to the origin of the semi-tendinosus and biceps, Origin,

and close to that of the quadratus femoris, by a tendon, which
passes beneath the other two hamstring muscles, and forms a
wide band, thicker externally than internally, which receives,

as in a groove, the semi-tendinosus muscle. The fibres, arising

from the tendon, descend vertically, forming a thick fleshy belly

that reaches as far as the knee, and ends in a tendon, which,

commencing by an aponeurosis on the inner side of the muscle,

a little above where the upper one ceases on the outer side, is

inserted by a thick and round process into the inner side of the inser-

head of the tibia; but theparticular attachment, and the processes *'°"'

prolonged from it, must remain till the ligaments are dissected.

This muscle is covered to its insertion into the femur by the Reia-

semi-tendinosus muscle ; and it lies on the adductor magnus as'^°"®-

low as the tendon of this muscle, but below this on the gracilis

and inner head of the gastrocnemius, which are between it and
the femur ; it also lies on the articulation of the knee. The
outer border is in contact with the biceps and great sciatic

nerve, with the popliteal vessels in the popliteal space, and near
its insertion, with the tendon of the semi-tendinosus, which
separates it from the inner head of the gastrocnemius ; the
inner border is in relation with the adductor magnus, and below,
with the gracilis.

The continuation of the small sciatic nerve escapes beneath smaii;!

the lower border of the gluteus maximus, descends beneath the in the"^

fascia through the thigh and popliteal space, and perforates the '^^'"s'l'

fascia of the leg, accompanying then the posterior saphena vein,

and supplying the integuments. In its course through the

thigh it gives cutaneous branches, and near the upper part of

the poplitetil space a still larger one to the integuments over
its outer part, as seen in the dissection of the cutaneous nerves.

The great sciatic nerve of the sacral plexus, before seen as it Great

leaves the pelvis by the sciatic notch, descends over the ex- Nerve.

ternal rotator muscles to the middle or lower third of the thigh,

and divides into the external and internal popliteal nerves. In
the thigh, it is crossed opposite the insertion of the gluteus

maximus by the long head of the biceps, and is concealed down
to the popliteal space by the juxta-position of the biceps and
semi-tendinosus ; it lies on the adductor magnus in all its course
after it has passed the quadratus, and it is situated on the outer
side of the semi-membranosus muscle. The branches from it Branch.

are muscular and articular, and they are given off where it is^^'
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To Bi. crossed by the biceps. The branch to the biceps divides into
'^^^^' filaments, some entering the upper part of the muscle, and some
Semi- extending to near the lower. The branch to the semi-tendi-

sus. nosus is a small slender nerve, and enters the muscle at the

lower part of its fleshy belly. One or two branches go to the
Semi, semi-membranosus muscle, and enter its substance near the

nosus.
' lower part. Some branches are also supplied to the adductor
magnus and short head of the biceps. The superior external

Articu- articular nerve, when it arises from the trunk of the sciatic,

descends beneath the biceps to the articulation of the knee.
Dissec. Detach the hamstring muscles from the tuberosity of the

ischium and throw them down, dividing, if necessary, the

branches of arteries and nerves that they receive. Clean the

surface of the adductor magnus muscle. The arteries seen per-

forating it, or passing above the upper border, are branches of

the profunda, which are distributed to the hamstrings.
Adduc- The posterior surface of the adductor ynagnus is altogether

nus. muscular, and the fibres from the rami of the pubes and ischium
fi^rm a portion anterior to those from the tuberosity of the

ischium. The opening for the artery is muscular on this surface,

and is formed externally by the thin pointed process, about one
inch in length, attached to the line leading to the inner condj'le,

and internally by the fibres from the tuberosity of the ischium,

descending to the round tendon of insertion. This surface is

covered by the hamstrings and by the great sciatic nerve, and
perforating it are the branches of the profunda artery. The
upper border is parallel to the quadratus femoris.

TVissec- The hip-joint should be examined before the removal of the
tion. limb; and to do this take away from it all the surrounding

muscles and the cellular membrane. The subject should be
turned to see the front of it.

iiio.fe- The ilio-femoral articulation is the most perfect of the ball

Artku. ^^^ socket joints, and is formed by the acetabulum, or cup-
lation. shaped cavity of the os innominatum, receiving the head of the

femur. The following ligaments are found in this joint : — a

capsular, loose and free, enclosing the articular surfaces ; a

cotyloid to deepen the cavity for the reception of the head
of the femur ; and an interarticular between the surfaces in

contact.

Capsular The capsular ligament is a large loose fibrous structure sur-

m'eut. rounding, above, the cotyloid cavity, and, below, the neck of

the femur. It is thicker on the outer and inner parts than

elsewhere, because of the addition of accessory fibres ; in the

former position is the band of the ilio-femoral ligament, stretch-

ing from the anterior inferior spinous process of the ilium, and
in the latter, some fibres from the ridge of the os pubis above
the sub-pubic aperture. The weakest portion of the capsule

is below and behind, where it is covered by the obturator ex-
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teraus muscle. Near the inferior insertion numerous vessels

perforate it to supply the neck of the femur. Its upper attach-

ment is to the circumference of the cotyloid cavity about two
lines from the edge, to the anterior inferior spinous process of

the ilium, and also to the outer part of the ridge of the pubes
above mentioned ; at the inner side, where the notch of the ace-

tabulum exists, the capsule is not fixed to the bone, but to a

small ligament stretched transversely across it ; the tendon of

the rectus is connected to the upper and posterior part of the

insertion into the bone. The lower part of the ligament is fixed,

posteriorly, to the neck of the femur, about a finger's breadth
from the inter-trochanteric line and pit of the great trochanter,

and becomes very thin ; anteriorly, to the inter-trochanteric line

in this situation ; above and to the outer side, to the root of the

great trochanter, but below, to about the middle of the neck of

the bone, so that the capsule does not extend to the limits of

the neck. The muscles surrounding the capsule are, behind,

the pyriformis, the gemelli, and tendons of the obturator inter-

nus and externus, with the quadratus ; and, in front, the psoas

and iliacus, which are separated by a synovial bursa ; on the

inner side are the edge of the pectineus and the obturator ex-

ternus ; on the upper and outer is the gluteus minimus, and in-

feriorly is the obturator externus winding backwards.

The ilio-femoral ligament, similar to the coraco-humeral of iiio-fe-

the shoulder-joint, consists of the thickened fibres of the capsule, Ligai

which are attached to the anterior inferior spinous process of ™^"'-

the ilium. It is narrow above, but the fibres radiate as they
are continued over the joint, and they are inserted into the

anterior inter-trochanteric line.

Divide the capsule over the head of the femur, disarticulate cissec

this bone, and the cotyloid ligament around the acetabulum and''""-

the interarticular ligament are exposed.

The cotyloid ligament is a fibro-cartilaginous process, fixed to Cotyloid

the margin of the cotyloid cavity to deepen it for the reception ^'|^/

of the femur, as the glenoid ligament is to the cavity for the

head of the humerus. It is thick where fixed to the bone, and
thin at the free border which is in contact with the head of the

femur ; its depth is greatest where the margin of the acetabulum

is excavated, and it is continued over the notch in the inner

side, giving rise to the transverse ligament which converts the Trans-

notch into a foramen, through which pass the articular vessels
^'"^^'

and nerves. Both surfaces of the ligament are invested by
synovial membrane.
The interarticular or round ligament is a fibrous band connect- Round

ing the head of the femur to the acetabulum; the femoral
^^'l^t'

extremity, the smallest, is inserted into the pit in the head of

the femur, and the other, flatter, is attached by means of two
processes to the margins of the notch in the side of the
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acetabulum. The ligament is surrounded by sj'novial mem-
brane.

Synovial Tlie synovicil memhrane of this articulation is simple in its

brane. reflections. It covers the acetabulum, being continued over

the cellular substance called the synovial gland, and over the

surfaces of the cotyloid ligament ; it is next directed along the

inner surface of the capsule to the neck of the femur, along

which it ascends to cover the head of the bone, and finally

passes on the round ligament to join that lining the cavity.

Dissec- Separate now the lower extremity from the trunk by dividing
*'°"' the round ligament, and any remaining portion of muscle con-

necting it to the pelviSj and examine the acetabulum.

Cavity of The cavit}^ of the acetabulum is covered with cartilage only

rbuuim' ^^ ^^^^ anterior, posterior, and 'upper parts, or in those pressed

upoii by the head of the femur during progression, for this pro-

minence of bone does not project into the centre of the cavit3^

The deepest part of the cavity is the centre, which is free from
cartilage, and in it is placed a reddish fatty structure with

an unctuous feel, which is called sometimes a synovial gland ; it

receives a branch of an artery and a nerve beneath the trans-

verse ligament.

DISSECTION OF THE BACK OF THE LEG.*

Dissec- In the dissection of the posterior part of the leg, place the limb
*'""' on the front, with the foot over the side of the table, flex the

ankle, and keep it in this condition by fastening the foot. Make
an incision along the centre of the leg to the heel, a second
cross one below, and raise the flaps of integument, — on the

inner side as far as the surface of the tibia, and on the outer, to

the external part of the leg : follow the cutaneous veins and
nerves from the trunks exposed above, the internal saphena
vein and its nei've being on the inner side, the posterior saphena
vein with its nerve and branches, on the outer side, and the con-

tinuation of the small sciatic in the middle line ; some cutaneous

filaments of the external popliteal nerve are on the outer side,

and some of the obturator on the upper and inner, near the in-

ternal saphenus nerve.

cutane- The hitermal saphena vein is situated in the leg along the

Ygijjg
inner border of the tibia. It commences at the inner termina-

internai tion of a venous arch on the upper surface of the foot, ascends
Saphena. ijgfoi-e the inner ankle and on the surface of the tibia, runs near

The dissection of the front of the leg is sometimes begun before the back ;

and if this proceeding should be followed, see p. 705.
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the border of this bone^ lying on the soleus muscle, and passes

behind the knee-joint, and along the thigh, to the saphenous

opening. In the leg it is accompanied by the internal saphena
nerve which comes into contact with it at the knee. It receives

branches from the sole of the foot, from the plantar veins, and
along the leg, some from the deep posterior tibial veins ; in the

middle of the leg it is joined by a branch from the anterior

tibialj and an articular vein sometimes unites with it at the

knee.

The external or posterior, or short saphena vein begins onExter-

the dorsum of the foot from the outer extremity of the sameg^pjiena.

arch as that in which the internal commenced ; it turns round
to the back of the leg below the outer ankle, and ascends along

the middle part to open, between the heads of the gastroc-

nemius, into the popliteal vein, but its point of union with the

popliteal is uncertain. Near the popliteal space the branch of

the small sciatic nerve runs with it, and below, the communi-
cating saphenus branch from the internal popliteal. It receives

branches about the external malleolus, the os calcis, and back of

the leg.

The internal saphenus nerve appears beneath the lower border Cutane-

of the sartorius, near the knee, and in the leg it descends with Serves.

its vein along the inner side, crossing it in its course, and inter-

dividing, about the lower third, into two branches; one con-gaLg.
tinues along the edge of the tibia to the integuments about thenus.

inner ankle, and the other passes with the vein in front of the

ankle to the integuments of the inner part of the foot, and ex-

tends to about its middle. It gives backwards filaments to the

integuments, and to join with the cutaneous branch of the ob-

turator nerve, whilst other branches go forwards over the tibia

to the front of the leg.

The communicating saphenus branch (communicans tibiae) ofCommu-

the internal popliteal is placed at first beneath the fascia, but fromhi^

superficially to the gastrocnemius, perforates the fascia below ^™?i

the middle of the leg, runs with the posterior saphena vein, andteai.

most frequently joins, above the outer ankle, with the communi-
cating saphenus branch of the external popliteal, to form the

external ov short saphenus nerve, which passes below the outer External

ankle with the vein, and supplies the outer side of the foot andj^^^''^"

the little toe. This nerve gives long and large branches in the

lower part of the leg to the outer side of the calcaneum and
heel.

The communicating saphenus branch (communicans fibulae) ofcommu-

the external popliteal nerve, not so large as the one from the in- fj.orn'g|_

ternal, descends in the integuments, and unites with the com-^^''"^.!

municating from the internal popliteal, after this has perforated teai.

the fascia, to form the external saphenus. Occasionally the

junction of these two branches in the saphenus nerve takes
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place opposite the popliteal space, and beneath the fascia ; and
in those instances in which the branch from the external popli-

teal does not unite with that from the internal, the saphenus is

formed altogether by the one from the internal popliteal, whilst

the branch from the external nerve is distributed to the integu-

ments of the outer part of the leg. There are also other cuta-

neous branches to the outer side of the leg from the external

popliteal nerve.

The continuation of the small sciatic nerve perforates the
fascia of the leg in its upper third, descends v/ith the posterior

saphena vein to about the middle of the leg*, supplying the in-

teguments, and joining with the external saplienus nerve, or the
communicating branch from tlie internal popliteal.

The cutaneous branch of the obturator, before seen at the

t'heob- knee, descends along the inner part of the leg to its middle or
turator.

\q^,qi' third, and joins with cutaneous filaments of the internal

saphenus nerve.

The Y>YO'\^Q\'fascia of the back of the leg envelopes the mus-
cles, and is continued externally from one aspect to the other

without interruption, but internally it is fixed to the edges of

the tibia, and is not prolonged over its cutaneous surface. It

sends a thick process between the muscles of the superficial and
the deep layer, is continuous above with that of the thigh, and
receives processes at the inner side of the knee from the ten-

dons of the semi-tendinosus, gracilis, and sartorius muscles ; and
below it is connected to the internal annular ligament^ which
may be considered a thickened part of the fascia. Some cutane-

ous veins perforate it to join the superficial cutaneous veins.

Divide the fascia by a vertical incision along the centre of the

leg as far as that in the skin, and remove it, but leave the deep
process that divides the muscles into la3'ers. In the superficial

layer of muscles are the gastrocnemius and soleus, which form
the prominence of the calf, and the small piantaris. Replace
the divided head of the gastrocnemius.

The gastrocnemius muscle, the most superficial in the calf of

the leg, is muscular and bifid above, but pointed and tendinous

below, and the inner fleshy portion projects lower than the

outer. It arises by two heads from the condyles of the femur :

the inner being attached by a strong tendon to the inner con-

dyle, close behind the insertion of the adductor magnus, and
slightly to the ridge above it by fleshy fibres ; and the outer head,

not so strong as the inner, is also fixed by a tendon to the outer

condyle, above the tendon of the popliteus muscle. From these

heads the fibres descend, forming a thick muscle, and end below

in a tendon, which, prolonged on the under surface of the rnus-

* In a very careful dissection by Mr. Henry Long Jacob in the dissecting

room of the College, Session 1839-40, it was traced to within two inches of

the ankle.

Dissec
tion.

Gastroc-
nemius
Muscle.

Origin..
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cle, joins with that of the soleus about the middle of the leg in

the tendo Achillis. Its cutaneous surface is covered by the Reia-

fascia, and cutaneous nerves and veins. The inclination towards ''°"^'

each other of the two heads of origin forms the lower boundary
of the popliteal space ; the internal has to its inner side the semi-

membranosus and semi-tendinosus muscles, and the extei'nal is

in relation with the biceps, and both are so closely united to

the capsule that they cannot be removed without opening it.

Cut through the outer head, and the vessels and nerves that

supply the muscle, and throw it down. The gastrocnemius lies

on the large soleus muscle, and the small plantaris, but, above, on
the popliteal vessels and nerve, whilst they are on the popliteus,

and on the branches that leave them in this extent.

The soleus muscle, which, with the gastrocnemius, forms thesoieus

calf of the leg, is large and fleshy in the upper part, but tendin-
^^"^'^'''•

ous in the lower. Its origin is from the posterior part of the Origin.

head of the fibula, and from the posterior surface of the upper
third of the same bone ; from the oblique line across the tibia be-

low the insertion of the popliteus, from the inner border of the
middle third of the tibia, and between the bones from a ten-

dinous arch over the vessels ; the fibres also come from the apo-
neurosis on the under surface. From these attachments, the

fibres run obliquely to an aponeurosis on the cutaneous surface,

and to a tendon which joins with that of the gastrocnemius in

the strong thick tendo Achillis, which commences about the

middle of the leg, descends vertically to the heel, and is m-j^ser.

serted into a rough surface on the posterior and lower part of the*'™-

OS calcis, a synovial membrane separating it from the upper part

of the bone. The soleus is covered by the gastrocnemius andReia.

plantaris muscles, and the tendon resulting from the union of'''°"^"

its tendon with that of the gastrocnemius, is subcutaneous ; the
muscle lies on part of the fibula, and touches the tibia by its

linear attachment between the popliteus and tibialis posticus

muscles, also on the deep layer of muscles and the vessels, sepa-

rated, however, by the deep portion of fascia.

The plantaris muscle consists of a small muscular portion, Plantaris

and of a thin shining tendon, — the longest in the body. The ^"^'^'^•

origin is from the line leading to the outer condyle of the femur,Origin.

above the attachment of the gastrocnemius, and from the pos-

terior ligament of the knee-joint : the fibres form a small roundish
muscle, about three inches long, which runs downwards and in-

wards over the popliteal artery but beneath the gastrocnemius,

and ends in a tendon, which, concealed at first by the gastrocnemius,

becomes cutaneous on the inner side of the tendo Achillis, and
is inserted into the os calcis either before this tendon or by theinser-

side of it, or it may join the tendon. The muscle is covered
*'°""

by the gastrocnemius, and the tendon appears from beneath this
J^gjfg"

muscle about the middle of the leg ; it crosses the popliteal

Y Y
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vessels, and lies on the popHteus and soleus muscles. The ten-

don is very thin, and when stretched laterally is like a riband.

This muscle is frequently absent, or, when present, subject to

great variety in its origin, course, or insertion.

Dissec- Detach the soleus from the tibia and fibula, avoiding a branch
tion. pf ^j-jg internal popliteal nerve, which supplies some of the deep

muscles of the leg, and usually arises above the arch formed at

the upper border of the soleus. This muscle and the gastroc-

nemius maj' next be removed by cutting through the tendo
Achillis near its insertion ; clean then the deep layer of fascia,

and take away the integument between the heel and inner an-

kle to see the annular ligament.

Deep The deejj layer o? fascia is a horizontal process of the fascia

Fascia°/ of the leg, which separates the deep and superficial layers of

muscles, and is fixed to the margins of the tibia and fibula. It

is much thinner above than below, is perforated by some small

apertures for vessels, and is attached superiorly to the line of

origin of the soleus muscle, but inferiorly it joins the internal

jnternai mumlar ligament— a structure formed chiefly by transverse

Li"a''^' fibres, and attached, internally, to the posterior border and sum-
ment. j^it of the internal malleolus, and externally, where it is wider,

to the OS calcis ; and forming between these points a kind of arch,

subdivided into smaller spaces by partitions sent downwards be-

tween the different tendons that pass beneath it. The cutane-

ous surface of the ligament is perforated by small nerves and
vessels ; the upper border joins the fascia of the leg, and the

lower gives attachment to the abductor pollicis muscle of the

foot.

Dissec- Remove carefully the fascia, so as not to injure the vessels or
tion. nerves beneath, and the muscles of the deep layer, four in

number, are exposed. The highest muscle is the popliteus,

which lies close below the knee-joint, crossing the upper extre-

mity of the bones, and being covered by a fascia which is to be
reflected from it; and the three others are long muscles passing

into the sole of the foot, and consist of a vertical part parallel to

the bones of the leg, and of a horizontal, beneath the bones of

the tarsus, so that they turn round the lower part of the tibia

as over a pulley : it is only the vertical part of these muscles

that is now dissected. The muscle on the tibia, the smallest, is

the common flexor of the toes, that on the fibula, the flexor of

the great toe, and the one between the two bones, reaching

higher than the others, is the tibialis posticus. The posterior

tibial artery and nerve, with their branches, are also to be dis-

sected.

Popi;. The popliteus muscle, of a triangular shape, and situated

Muscle
^^^^'"^^ ^'""S knee-joint, part of wdiich it crosses, arises by a

OruJ' strong round tendon from the outer condyle of the femur, be-
"^'""

low the attachments of the external lateral ligament and head of

the gastrocnemius, and from the front of a depression on the
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outer surface. The tendon, situated beneath the external

lateral hgament and within the capsule of the joint, perfoi-ates

the capsule, and gives attachment to the fleshy fibres, which ex-

tend obliquely downwards and inwards, the inferior being the

longest, to be inserted into the posterior surface of the tibia above inser-

the oblique line on its posterior part. The cutaneous surface is''°""

crossed by the popliteal vessels and nerve, and by their branches;

and the popliteus is concealed by the gastrocnemius and plan-

taris. Along the upper border run the inferior internal articular Reia.

vessels and nerve, and the lower corresponds to the origin of*^'""^'

the soleus. Trace the tendon into the muscle to see the pro-

cesses into which it divides, and then cut it across ; the muscle
lies on the upper part of the posterior surface of the tibia,

and, whilst within the capsule, on the external semi-lunar car-

tilage, and articulation of the tibia and fibula, but this portion

of the tendon will be dissected with the tendons and ligaments

around the knee-joint.

TheJlexor longzis digitorum ox perforans lies on the tibia, and Flexor

is the smallest of the muscles of this layer, with the exception J^'|i''°"

of the popliteus. Its oricjin is from the oblique line across the ^^"^'^'«-

tibia, to which the popliteus is attached, from the posterior Oi^'g'"-

surface of this bone to within three inches of the inferior

extremity, and also, on the outer side, from an aponeurosis cover-

ing the tibialis posticus ; the fibres descend vertically to a
tendon, which, appearing about the middle of the muscle, re-

ceives the fleshy fibres nearly down to the malleolus, is separated
from the surface of the tibia, about three inches above the

malleolus, by the tendon of the tibialis posticus, enters the par-

tition in the annular ligament with the tendon of the tibialis,

but separated from it by a fibrous process, and escaped from
this it enters the foot, and divides into four tendons for theinser.

four outer toes. The cutaneous surface is covered by the fascia *'""•

and superficial layer of muscles, and in the inferior fourth, by^^Jfj,"

the posterior tibial vessels and nerve ; and it lies on the tibia

and tibialis posticus muscle. The inner border is in relatiorj

above with the attachment of the soleus, but below with the
tibialis posticus which has passed beneath it; the outer is in

contact with the tibialis posticus and tibial vessels, but below it

corresponds to the flexor longus pollicis muscle. A separate

S3"novial membrane is found with the tendon as it passes through
the annular ligament.

The tibialis posticus muscle, situated between the two bones. Tibialis

is concealed by an aponeurosis which covers it, and partly by
^lusg"'^

the other muscles which overlap it. It is large and muscular
above, but gradually diminishes in size, and aiises from all the Origin.

posterior surface of the interosseous ligament, from the contiguous
surface of the tibia, from the portion of the inner surface of the
fibula behind the attachment of the interosseous ligament, and

Y y 2
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aboTe bT two processes.— one to the head of the fibula, and the

other to the tibia beiow the oblique line,— so that it is bifurcated

5uperk»rljr, and between ihe heads pass the anterior tibial vessels.

Hie abres descend ro a tendon, which, commencing high up on
the curaneD'os surface, and receiTing 6bres down to the internal

malleolus, is directed, in the lower fourth of the leg, between
the bone and flexor digitorum, and, become free n-om muscular
fibres, lies in the groore behind the internal malleolus, enters

ll»e sheath of the ancuiar ligament, which is lined by a separate

synovial membrane, and it is ised to the groove in the tibia by
a process of fibrous structure that separates it from the tendon

o£ ibs fiexor digitornm, which is external to it ; at the lower

border of the ligament it enters the foot, and is directed to the

iB^- scaphoid bone into which it is inserted. On the cutaneous
^°^ sunace is the aponeurotic expansion, which is connected to the

2^ bones, separates the tibialis from the other muscles, gives

attachment to the flexor digitorum, and ends below in an arched

border, below which passes the tibialis ; it is also covered by
the superficial layer of muscles, by the posterior tibial vesse.s

and nerve, and below by the flexor digitorum ; and in the middle

of the leg it is overlapped by the flexor digitorum and flexor

poUicis mudes. Along the outer border are the fibula, peroneal

Tessels, and flexor pollicis muscle ; and along the inner, the tibia

and flexor communis. The muscle Kes on the interosseotis

ligament, and surfaces of the tibia and fibula, and the upper
j«rt aDows the anterior tibial artery to pass forwards.

T^ar The jiexoT poUicU longus. the thickest and largest of the

^^^ muscles of this layer, is situated on the fibula, and its beUy

0^2=. extends lower down than those of the other two. It arises

frtim the two lower thirds of the posterior surface of the fibula,

frcHn the lower part of the interosseous ligament near it, and
from the intermuscclar septum between it and the peronei

muscles : the fibres descend to a tendon, which becomes ap-
parent on the suriBce of the muscle near the lower end of the

fibula, passes through a separate partition in the annular liga-

ment, about half an inch external to the artery and lined by a
gssr- distinct synovial membrane, enters the groove in the astragalus,
^'^ in which it is bound down by a fibrous expansion, and passes to

Es-:^^ the inner side of the foot to the great toe. The muscle is
^~' covered by the :&scia and soleus, and li^ on the fibula and

lower extremity of the tibia, concealing the peroneal vessels

which are enveloped in the fibres. The outer border is xx>n-

tiguous to the peronei muscles ; and .^the inner touches the
posteriinr tibial vessels and nerves in the middle of the leg, and
overlaps the tibialis posticus muscle.

pcBte- The posterior tihial artery extends from the lower border of
" ibe popliteus muscle to the lower border of the internal annular

hgament, where it divides beneath the abductor pollicis into the
plantar arteries. Its direction is downwards and inwards from

rsor
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poste- ^]ig external malleolar. The 2^osterior peroneal descends, in the

direction of the trunk, over the articulation between the tibia

and fibula, and ends on the outer side of the os calcis by dividing

into many branches ; some of these supply the os calcis, others

run forwards below the fibula to anastomose on the outer side

of the tarsus with branches from the tarsal artery, whilst others

descend vertically to the lower border of the foot, and join

with branches from the external plantar. Opposite the lower

border of the tibia, the posterior peroneal sends internally a
transverse branch to join with a similar one from the posterior

tibial, and thus to form an arch. Occasionally there is a second
arch below this.

Nutri- ^ The nutritious artery of the tibia is a small branch that varies
tioiisof

jpj itg origin; it enters the foramen on the posterior surface of
Tibia, the tibia, and is distributed to its substance.

Commu- Near the malleolus, branches run inwards to ramify on this

fi'nd'Ta^
proccss, and at the lower extremity of the tibia a communi-

sai. ' eating branch is directed horizontally outwards beneath the

flexor pollicis, and forms an arch with a similar branch from
the posterior peroneal. In the interval between the malleolus

and OS calcis numerous small branches are supplied to the bones
of the tarsus, and the tibio-tarsal articulation, and they ana-

stomose with branches given to these parts from the anterior

tibial, plantar, and peroneal arteries.

Veins. The postei'ior tibial veins commence on the inner side of the

foot by the union of the plantar with other deep branches; they

surround the artery, sending cross branches over it, are joined

by the peroneal and other branches corresponding to the

arteries, and unite with the anterior tibial at the lower border

of the popliteus to form the trunk of the popliteal vein. Many
branches of communication pass to the internal saphena vein.

Poste- The posterior tibial nerve, a continuation of the internal

h\I\
'"

popliteal, begins at the lower border of the popliteus, where the
Nerve, name of popliteal ceases, extends to the interval between the

heel and inner ankle, and divides beneath the internal annular

ligament into internal and external plantar nerves. The nerve

closely accompanies the artery, is covered by the same parts, and

lies on the same muscles ; it is to the inner side of the artery

at the lower border of the popliteus, but it soon crosses to the

outer side, being found between it and the peroneal^ and it

keeps this relation to the outer side of the vessel till it enters

Branch- the foot. The branches to the deep layer of muscles arise
^*- either from it in the leg, or by a common trunk from the

To Flex- popliteal, which divides into the different branches. The nerve

torum." to the flexor digitorum frequently arises by a common trunk

ToTibi. with the other branches, and descends to the muscle. The

Ucur^' largest branch is the nerve to the tibialis posticus, which gives

some filaments to the upper part of the muscle, and is then



DISSECTION OF THE FOOT. 691

prolonged to near its middle. The nerve to the flexor pollicis To Fiex-

runs outwards, sometimes lying on the peroneal artery, to about "[j^"'^^'

the lower third of the leg, before being distributed to the muscle.
Above the os calcis it gives off a cutaneous branch, which de- Cutane-

scends, and is distributed to the integuments of the inner and
°"^"

"

lower part of the heel.

Open the different sheaths of the annular ligament to see the Parts'

relations of the tendons and vessels passing through them. The the An-
division nearest the malleolus contains the tendon of the tibialis ^^'^^

posticus, which lies on the internal lateral ligament, and is ment.

received into a groove in the bone which is lined by a synovial

membrane. Immediately external to the tendon of the tibialis

is that of the flexor digitorum, which is separated from the

former by a fibrous partition, and its sheath is also lined by a
synovial membrane ; in consequence of the tendons of the

tibialis and flexor taking different directions in the foot, they
are separated below from each other by an interval. The next
sheath contains the posterior tibial vessels, with the nerve close

to their outer side,— the tendons of the flexor digitorum longus
and tibialis posticus being about a quarter of an inch nearer the

malleolus, and that of the flexor pollicis half an inch external or

posterior to them ; the artery lies on the astragalus, and at the

lower part of the ligament on the tendon of the flexor pollicis

longus, which crosses beneath it ; and at the lower border of the

ligament, or sooner, it divides into internal and external plantar,

and gives off branches to the malleolus and calcaneum. The
nerve divides beneath the ligament into internal and external

plantar, or this may take place above, one branch being then
found on each side of the vessels ; it gives off a cutaneous

branch to the integuments of the sole of the foot, which per-

forates the ligament. The last division of the ligament is for

the tendon of the flexor pollicis, which is contained in a groove
in the astragalus, in which it is bound down by a fascia, the

sheath containing a synovial membrane ; above, it is placed on
the outer side of the vessels, but below it crosses beneath them
to reach their inner side.

DISSECTION OF THE SOLE OF THE FOOT.*

Place the foot on a block with the sole uppermost, and make Dissec-

the part tense by fastening down the toes ; carry an incision
'^°"'

along the centre of the sole, fi-om the heel to the clefts of the

* The dissection is sometimes varied by taking next the front of the leg.

See p. 705.

Y y 4j
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toes, and at its anterior extremity make a transverse one, raise

the flaps of integument to the inner and outer borders of the
foot, and afterwards remove the skin from each toe, avoiding
the digital branches of the vessels and nerve along its sides.

The cellular membrane is very abundant in the foot, and is

thickest over the heel, and the articulations of the metatarsal

bones with the phalanges. Some cutaneous branches of nerves
with arteries perforate the fascia ; and the cutaneous nerve of
the sole, the annular ligament.

Cutane- The cictaneous nerve of the sole of the foot arises from the in-

N^rve of ternal plantar nerve while this is beneath the annular ligament^
the Sole, perforates this structure, and descends into the sole of the foot,

supplying the integuments of the inner and under part, vvhilst

other filaments are continued to the heel. When there is a high
division of the posterior tibial into the plantar nerves, this will

arise from the plantar.

Cutane-"! Other cutaneous filaments in the sole are derived from the

Plantar, plantar nerves, and the largest of these are from the internal

plantar; they perforate, irregularly, the fascia, and are lost in

the integuments.

Dissec- Take away the cellular membrane from the sole to expose the
*'""• plantar fascia, and begin behind where it is thickest ; continue

it forwards to the clefts of the toes, where fibrous processes

given off from it to the skin are found to enclose the cellular

tissue in their areolae. On each side of the centre the fascia is

weaker and nearer the integument, and the digital branches of

the nerve and artery to the inner side of the great toe, and outer

side of the little toe, are to be avoided as they escape from be-
neath the central piece of fascia farther back than the others.

Along the toes, connecting one to the other, and corresponding

to the web between them, is the fibrous band or transverse

ligament of the phalanges, which is similar to that in the hand.

If the digital branches along the sides of the toes are not dis-

sected out, follow them.

Plantar The plantar fascici or aponeurosis is strong and shining, of a
Fascia, pgarly white colour, and binds down the muscles in the sole

of the foot, sending processes downwards which divide them
. into bundles. It consists of a thick central part, and of an ex-

ternal and internal weaker portion. The central part^ which is

referred to when speaking of the fascia, is thick and pointed

behind, and is attached to the os calcis, but as it extends for-

wards to the toes it becomes thinner, and gives off when near

to them numerous fibres, which contain much fat in their inter-

spaces, and are inserted into the skin at the clefts of the toes,

and into the transverse ligament. If the cutaneous fibres be
removed the anterior arrangement of this portion of the fascia

will be seen : opposite the heads of the metatarsal bones it

divides into five processes, which are continued forwards to join
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the sheath of the tendons to each toe, and the margins of each
process are reflected downwards on the sides of the tendons to

unite with the transverse metatarsal Hgament, and thus to com-
plete the upper part of the sheath for the tendons ; this is seen

by dividing the process over the tendons and reflecting it to the

sides. Where the processes separate from each other they are

connected by transverse fibres which form arches, and beneath
these pass the digital branches of the artery and nerves, and
the lumbricales muscles, which now become superficial. This
portion of the fascia is separated from that on the outer and the

inner side by a depressed line, in which a process is sent down-
wards between the muscles, and the cutaneous nerves perforate

it in this spot ; it bounds the middle set of muscles of the foot,

and conceals the flexor digitorum bi'evis which arises from its

under surface. The outer portion, next in thickness to the

middle, is stronger behind than before, and forms a thick band
between the os calcis and prominence of the fifth metatarsal

bone ; it conceals the abductor minimi digiti muscle. The inner

division, much the thinnest, may be incautiously removed with

the cellular membrane : it covers the abductor pollicis muscle,

is attached behind to the internal annular ligament, and is con-

tinuous with the fascia of the dorsum of the foot. The trans- Trans-

verse ligament of the toes is a band of fibres situated in the ^tga^

portions of skin between the toes, preventing their separation :
i"ent of

the same is found in the hand. It is attached at the extremities

to the sheaths of the great and little toe, and in the interval

between them it is stretched across the centre of the meta-
tarsal phalanges, being attached by processes to the sheaths, and
forming arches in the intervals between the toes, beneath which
pass the digital nerves and vessels. Some of the cutaneous
fibres of the central portion of the fascia join this structure.

The flexor tendons for each toe are contained in a sheath which sheath

binds them to the grooved surface of the phalanges, with which ?l^^^
they are in contact from the head of the metatarsal bone to dons.

the last phalanx. This is thicker opposite the centre of the two
first phalanges than opposite the articulation, from the presence
of two firm cartilaginous bands, which arch over the tendons,

and are united to the margins of the phalanges. If the thinner

portions be removed, these bands will be more apparent. The
sheath is formed in the upper part by the portions of the plantar

fascia dipping down ; and it terminates on the last or ungual
phalanx : this is more distinctly seen in the hand, where the

parts are larger. On the sides of the sheath are the digital

nerves and vessels.

To examine the septa of the plantar fascia, divide the central Dissec-

portion by an incision along it, separate it from the muscle be-*'°"'

neath, and throw back the flaps to the lines that mark the place

where these are sent inwards ; the cutaneous nerves are to be
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left untouched in doing this. Remove also the outer and inner
portions of the fascia, and separate the muscles that they cover
from the septa ; leave the thick process between the os calcis

and tuberosity of the fifth metatarstil bone.
Septa The septa of the plantar fascia are two vertical processes that

Fascil dip between the muscles of the foot, so as to divide them into

Internal, three bundles or sets. The internal passes between the abductor
pollicis muscle and flexor brevis digitorum to be fixed to the
inner side of the tarsus ; it is perforated by the internal plantar

nerve, gives a sheath to the tendon of the flexor longus pol-

licis, and sends externally a horizontal process beneath the flexor

brevis digitorum to join the external septum, thus giving a
Exter- sheath to this muscle. The external septum, separating the

flexor brevis digitorum from the abductor minimi digiti, is per-

forated by the digital nerve and artery for the outer side of

the little toe, and is joined by the process sent to it from the

internal.

Dissec- Take away the septa, fascia, and cellular mem.brane from the

foot, taking care, in front, of the digital nerves and arteries.

The muscles of the foot are separated by the fascia into three sets:

one for the great toe, another for the little, and the intervening

one for the other toes; or they are again divided into layers:

the first consisting of the abductor pollicis to the inside, the

abductor minimi digiti to the outside, and the flexor brevis

digitorum muscle between the two others : these are the three

now exposed by the dissection.

Abduc- The abductor pollicis, the most internal of the superficial layer

iil\s° ' of muscles, is bifurcated behind, but pointed and tendinous in
Muscle, front. It arises from the inner side of the large tubercle of the
Origin. Qg calcis, from the internal annular ligament, and along the side

of the tarsus, from the tendon of the tibialis posticus inserted

into the scaphoid bone, some fibres also come from the fascia

covering it, and- from the intermuscular septum between it and
the flexor digitorum. The fibres run obliquely forwards to the

tendon, which appears on the cutaneous surface about the

midde of the foot, then passes forwards, being joined by fleshy

inser- fibres from the flexor brevis pollicis, and is inserted into the
'°"'-

inner side of the metatarsal phalanx of the great toe, uniting

with the tendon of the flexor brevis pollicis : a sesamoid bone
Reia- is connected with the tendon of insertion. The muscle is in
*"'"^'

contact with the plantar fascia by its cutaneous surface ; and it

lies on the plantar vessels and nerves, on the tendons of the

muscles seen in the back of the leg, viz. the flexor longus digi-

torum and flexor longus pollicis, on the accessory muscle to the

long flexor, and on the flexor brevis pollicis. The outer border

is separated from the flexor brevis digitorum by the internal

plantar septum ; and the inner corresponds to the tarsus, and
insertions of the tibial muscles.
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The Jiexor brevis digitorum vel perforatus, situated in the Flexor

centre of the sole of the foot in a sheath of plantar fascia, is fi''|^J|!fe_

pointed at its attachment to the os calcis, but divided about the
middle of the foot into four tendons. It arises posteriorly from Origin.

the inner side of the outer tuberosity of the os calcis, between
the abductor pollicis and abductor minimi digiti, from the plantar

fascia covering it, and from the septa between it and the other

muscles of this layer : the fibres run forwards, and end about
the centre of the foot in four small tendons, which are placed
over the corresponding divisions of the long flexor, pass over
the raetatarso-phalangeal articulations, covered by the processes

of the plantar fascia, and enter the sheaths of the tendons to be
inserted into the second phalanges. Lay open the sheaths of inser-

one or two toes, and each tendon will be seen to be accora-*^^""'

panied by a division of those of the flexor longus, which lies

beneath it as far as the centre of the metatarsal phalanx ; at

this point the tendon of the flexor brevis is perforated by that

of the flexor longus, which is now superficial, and continues to

the last phalanx, into wdiich it is inserted ; the tendon of the

brevis now placed nearest the bone — the lateral portions into

which it was divided having again united — separates about the

middle of the second phalanx into two processes, which are in-

serted into its sides. The flexor brevis is covered by the plantar Reia-

fascia, and in front by branches of the internal plantar nerve ;tio"'-

and it lies on the tendons of the flexor longus and its accessory
muscle, and on the external plantar vessels and nerve.

The abductor minimi digiti muscle, placed on the outer side Abduc-

of tlie foot, and the last of the superficial layer, arises from the n°^™'"
outer tuberosity of the os calcis, from the outer part of the inner t^igiti

tuberosity of the same bone, from the plantar aponeurosis, and q^^\^'
from the external septum. The fibres are directed forwards to

a tendon, which commences at the base of the fifth metatai'sal

bone, passes onwards over it, and is inserted with the flexor inser-

brevis minimi digiti into the outer side of the base of the first
*'°"-

phalanx of this toe. The strong plantar fascia covers the cuta-
j^^,^

neous surface of the muscle. It lies on the long plantar liga-Uons.

ment, part of the accessorius muscle, the tendon of the peroneus
longus, and the flexor brevis minimi digiti. Along the inner

border are the external plantar vessels and nerve, and the outer

corresponds to the external side of the tarsus, and the fifth

metatarsal bone.

Cut thi'ough the attachment of these three muscles to the os oissec-

calcis, and throw them to the toes, noticing at the same time tion.

the nerves to the flexor brevis and abductor pollicis muscles
from the internal plantar, and that to the abductor minimi digiti

from the external plantar nerve. Remove the cellular mem-
brane from the plantar vessels and nerves brought into view,

and clean the accessorius muscle, and tendons of the long flexor
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of the great toe and of the other toes, which constitute the

next layer.

Plantar The plantar arteries commence at the bifurcation of the pos-

riesf'
terior tibial artery, in the interval between the heel and inner

Internal
^^^^^^5 ^^^^ beneath the abductor pollicis muscle. The internal^

"the smallest, runs forwards beneath the abductor pollicis muscle
with the plantar nerve, becomes superficial about the middle of

the foot in the interval between the abductor pollicis and flexor

brevis, and is distributed by small branches to the inner side of

the foot and root of the great toe, anastomosing with small

arteries from the anterior tibial. Occasionally, this artery passes

to the interosseous space between the great toe and the next,

joins with a digital artery from the external plantar, and supplies

Exter- the great toe and the side of the next. The external plantar^
"^'' the principal branch for the supply of the foot, is larger than

the othei'. Its course is first outwards to the border of the

foot, then forwards to the base of the fifth metatarsal bone, at

this point it again changes its direction, and passes inwards and
forwards, crossing the foot a second time, to reach the head of

the metatarsal bone of the great toe, where it ends by ana-

stomosing with the anterior tibial ; the portion of the artery

from the fifth to the first metatarsal bone is the plantar arch,

from which the digital arteries are supplied to the toes. The
part of the artery that passes outwards to the outer border of

the flexor brevis, is covered by the abductor pollicis and flexor

brevis muscles, and lies on the os calcis and flexor accessorius

muscle ; the external plantar nerve accompanies it, lying nearer

the calcaneum. As the vessel extends forwards to the base of

the little toe, it lies between the flexor brevis and abductor

minimi digiti, being superficial, and close to the fascia ; and the

nerve is still with it. The transverse part towards the great

toe, or the plantar arch, is close to the interossei muscles, and
Branch- will be Seen in a future dissection. From the part of the artery

now exposed, or to the commencement of the arch, branches

are supplied to the muscles and the outer side of the foot,

anastomosing with the anterior tibial and posterior peroneal

arteries. The digital branch for the outer side of the little toe

arises near the base of the fifth metatarsal bone, but the dis-

tribution of the digital arteries will be resumed.
Plantar The plantar nerves, like the arteries, result from the division
Nerves, ^i^ ^^ posterior tibial into two branches behind the inner ankle,

but the larger division of the nerve accompanies the smaller

Internal.branch of the arteries, and vice versa. The internal, the largest,

supplies branches to the three inner toes, and half the fourth,

and also gives filaments to the muscles and integuments on the

inner side of the foot. Its direction is forward beneath the

abductor pollicis, and to the inner side of the internal septum,

which it perforates to enter the sheath of the flexor brevis ; it
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then appears between these two muscles about the centre of
the foot, in close contact with the fascia, and divides into four

digital branches for the supply of the toes. The muscular Branch-

branches go to the abductor pollicis and flexor brevis digitorum, "^^^

these were divided in detaching the muscle; and the cutaneous,

are, the cutaneous nerve of the sole^ and some plantar filaments

that perforate the fascia.

The digital nerves of the internal plantar are named nu- Digital

merically, according to their position from within outwards.
^"^^^•

The first, for the inner side of the great toe, smaller than the First.

others, crosses the tendon of the flexor longus pollicis, and
comes into contact with the tendon of the abductor pollicis,

with which it continues to the insertion ; the nerve then runs
forwards along the inner side of the metatarsal phalanx to the
centre of the last, opposite which it divides into a dorsal and
plantar branch : the dorsal, small, is directed backwards, and
supplies the cutis beneath the nail ; and the plantar, continuing

in the direction of the trunk, ends in filaments which are dis-

tributed to the ball of the great toe, but do not join with the
nerve of the inner side. This digital branch sends downwards
one or two filaments to the flexor brevis pollicis muscle. The second.

second is directed forwards over the first interosseous space,

and, appearing beneath the arch formed for it by the fascia, at

the cleft between the first and second toes, divides into two
branches which are distributed to the contiguous sides of these

toes; each subdivides on the last phalanx into a dorsal and a
plantar branch, which have the same termination as those of the

first. This nerve gives a filament to the first lumbricalis muscle,

to the metatarso-phalangeal articulation of the great toe, and
cutaneous filaments to both toes. The third lies over the second Third,

interosseous space, crosses the tendons of the second toe, and
at the cleft between the second and third divides into two
branches for their opposed sides ; on the toes the anatomy is

the same as in the others. The second lumbricalis muscle re-

ceives a filament from this branch, and the metatarso-pha-

langeal articulation of the second toe is supplied by it. The
fourth digital nerve is directed outwards over the tendons to Fourth.

the third toe, reaches the third interosseous space, becomes
cutaneous like the others, and is distributed like them to the

sides of the third and fourth toes which are in opposition. This
branch gives externally a small nerve to join with the external

plantar nerve, and filaments to the metatarso-phalangeal arti-

culations of the third and fourth toes.

The externalplantar nerve, like the artery, consists of a super- External

ficial and a deep part : the former giving branches to the little
N^ve'.'^

toe and half the fourth, and the latter, to the deep muscles in

the sole of the foot. This small division of the posterior tibial

accompanies the largest division of the artery, and corresponds
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to the ulnar nerve in the hand, supplymg, as it, one toe and a

half; whilst the internal is analogous to the median in the same
part, and gives nerves to three toes and a half. This nerve has

the same course and relations as the artery ; it passes beneath

the abductor pollicis and flexor brevis digitorum, and over the

accessorius muscle, to the interval between the flexor brevis and
abductor minimi digiti, where it divides into a superficial and a

deep branch : the latter will be seen in a future dissection

;

but the superficial runs forwards between the muscles, and
divides into a digital branch for the outer side of the little toe,

and one for the inner part of the same toe and the side of

Branch- the toe next it. Whilst the trunk of the external plantar is
"^^^

covered by the flexor brevis digitorum, it gives a branch to the

accessorius muscle, and one to the abductor minimi digiti,

which passes either over or under the accessorius to reach the

muscle.

Digital The digital nerves of the external plantar are two ; one to the
Nerves,

^yf-gj, gjjg gf ^\-^q little toe, and one to the contiguous sides of

the two last toes. The nerve to the outer side of the little toe

crosses the flexor tendons and that of the abductor to reach the

outer part of the little toe, to which, and the integuments of the

outer side of the foot, it supplies filaments ; it is distributed on
the last phalanx, as the nerves in the other toes. It gives

filaments to supply the short flexor of the little toe, and the

interosseous muscles of the fourth space, or these last may come
from the other digital nerve. The other digital branch of the ex-

ternal plantar nerve runs forwards over the fourth interosseous

sjiace, joins with the filament from the last digital nerve of the

internal plantar, and, escaped from beneath the arch of fascia at

the cleft of the toes, divides into two branches for the col-

lateral parts of the two last toes ; the branches give cutaneous

filaments as they extend along the toes, and also articular

nerves,

Dissec- Cut across the internal plantar nerve, also the superficial
"°"' part of the external, and throw them towards the toes, and a

better view of the second layer of muscles is obtained.

Tendon The tendon of the Jlexor longus pollicis, in entering the foot,
of Flexor jjgg between the heel and inner ankle in a groove in the astra-
jonsus , . . .

pollicis. galus and os calcis, in which it is bound down by a strong fibrous

expansion. In the sole of the foot it is deeper than the tendon

of the flexor longus digitorum, beneath which it crosses, and to

which it is connected by a strong tendinous process, and runs

inwards and forwards, crossing part of the flexor brevis pollicis,

to reach the interval left by the insertion of the two heads of

this muscle ; the tendon then passes over the metatarso-pha-
langeal articulation, lying between the sesamoid bones, enters

into the fibrous sheath which confines it to the phalanges, and,

enlarging before its termination, is inserted into the base of the
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last phalanx of the gi-eat toe. The sheath of the tendon is

lined by a synovial membrane.
The tendon of the flexor longus digitoriim, between the heel Tendon

and ankle, lies against the internal lateral ligament, rather ex- Lmgus'
ternal or posterior to the tendon of the tibialis posticus, then '^'s'to-

separates from this tendon, runs forwards and outwards, cross-

ing over the tendon of the flexor longus pollicis, to which it is

united, to reach the centre of the foot. At this point the tendon
expands, changes its direction to nearly straight, receives the

accessorius muscle, and soon after divides into four tendons for

the four outer toes, which are directed to the heads of the

metatarsal bones, the most external being most oblique, and
enter into the sheaths of the toes with the tendons of the short

flexor. Opposite the base of tlie metatarsal phalanx each is

beneath the enclosed tendon of the brevis, but about the centre

of this bone it perforates that of the brevis, and is continued

forwards, superficially to the other, to the last phalanx, into the

base of which it is inserted by an expanded portion. Whilst
the tendon is contained in the sheath it is lubricated by a

synovial membrane. One or two of the sheaths should be laid

open to see the tendons. The tendon of the flexor digitorum

is frequently enlarged in size where it joins that of the flexor

pollicis ; and from its division arise the lumbricales muscles.

The lumhricales muscles, so called from their form, are four Lumbii-

roundish fleshy bundles which decrease in size from the inner Muscles.

to the outer side of the foot ; they are named numerically, and
the first is the most internal. The first arises from the inner Origin.

border and under part of the tendon for the second toe, and
the three remaining from the tendons between which they are

placed : the fibres run forwards, ending in small tendons, which
appear with the nerves beneath the plantar fascia, and are in- ipser-

serted into the inner or tibial side of the base of the metatarsal

phalanx of the four outer toes, sending an expansion to the

doi'sum to join with the tendons of the interossei. The muscles Ma-
are covered by the short flexor and plantar fascia, and lie on

*'°"^'

the interossei and the next layer of muscles.

;/ The accessory muscle* to the long flexor is bifurcated behind, Acccs-

and by its action on the oblique direction of the tendon of the Muscle.

long flexor, it tends to bend directly backwards the toes. Its

origin is by two distinct portions from the inner and under sur- origin.

faces of the os calcis, the ligamentum longum plantse appearing

between the two, and giving attachment to the fibres: the mus- inser-

cular fibres pass inwards and forwards to join the tendon of the *'°"'

flexor longus digitorum about the centre of the foot, or near

where it divides,— the inferior being inserted into the under
part of the tendon, and the superior into the upper surface, so

as to form a kind of canal for it. It is covered by the external Reia-

* Or sometimes, massa carnea. Jacobi Sylvii.
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plantar artery and nerve, by the abductor pollicis and flexor

brevis digitorum, and the outer origin, by the abductor minimi
digiti ; and it lies on the os calcis, and calcaneo-cuboid ligament.

Dissec- Cut through the tendons of the second layer, and the acces-
tion. sorius muscle, about the middle of the foot, and turn them

towards the toes, without injuring the deep branches of the ex-

ternal plantar artery and nerve, or the small filaments from the

nerve to the two outer lumbricales muscles : remove the pos-

terior part of this layer. The next layer of muscles, situated

over the metatarsal bones, consists of those which belong to

the great and the little toe ; thus on the metatarsal bone of the

great toe is the flexor brevis pollicis ; external to this muscle
and larger than it, but crossing obliquely the foot, is the ad-
ductor pollicis ; on the metatarsal bone of the little toe is the

flexor brevis minimi digiti muscle, which appears like one of

the interosseij and crossing the heads of the metatarsal bones
is the transversalis pedis muscle. The fleshy mass beneath the

deep plantar artery and nerve belongs to the next layer, or the

interossei.

Flexor The jlexor hrevis pollicis muscle, pointed behind, but large

pollicis
^^^ bifurcated in front, is attached posteriorly, by a tendon, to

Muscle, the cuboid bone, and to the prolongation from the tendon of

the tibialis posticus to the external cuneiform bone. From this

Origin, tendon the muscular fibres arise, pass forwards, and divide, near

the digital extremity of the metatarsal bone of the great toe,

into two portions or bellies, between which passes the tendon
of the long flexor : the inner unites with the tendon of the ab-

inser- ductor pollicis, and is inserted into the internal part of the base
'^'°"' of the metatarsal phalanx and the corresponding sesamoid bone

;

and the outer head joins with the tendon of the adductor polli-

cis, and is attached to the external side of the base of the bone,

Reia- as well as to the sesamoid bone of the same side. The ab-
tjons.

{Juctor pollicis and tendon of the long flexor of the great toe

lie on it ; and it covers the metatarsal bone of the great toe,

and the tendon of the peroneus longus inserted into the base of

this bone. The outer border is contiguous to the adductor
pollicis.

Addiic- The adductor pollicis muscle, larger than the preceding, and
p°JP°^^'" external to it, arises posteriorly from the sheath of the tendon
Muscle, of ti^e peroneus longus, formed by fibres of the long plantar
Origin, ligament passing over it, and from the heads of the third and

fourth metatarsal bones. The fibres form a thick fleshy belly,

and end in a tendon, which unites with the outer head of the

inser- flexor brevis, and is inserted into the outer sesamoid bone, and
*'°"' outer part of the base of the metatarsal phalanx of the great

Reia. toe. The second layer of muscles covers the adductor, and it

tions. jjgg Qy^ j^j-jg plantar artery and nerve, and the interossei muscles.

The inner border is in relation with the flexor brevis pollicis

;
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and the outer, with the deep plantar vessels and nerve, which
enter beneath this border.

The flexor hrevis miniini digiti muscle, lying on the meta- Flexor

tarsal bone of the little toe, and resembling one of the inter- J;''?^;'^

ossei, omes from the under surface of the metatarsal bone of i^Js'ti-

the little toe, and slightly from the sheath of the peroneus Oi'g'".

longus. It is a thin narrow muscle, and is inserted into the inser.

outer side of the base of the metatarsal phalanx of the little
*'""•

toe. The muscle is concealed by the abductor minimi digiti. Reia-

It lies on the metatarsal bone of the little toe, and is in contact *'°"°-

internally with the most external plantar interosseous muscle.

The transvei'salis pedis, a small muscle extended transversely Trans-

across the heads of the metatarsal bones, arises from the heads PedTj.'^

of the four outer metatarsal bones by small fleshy bundles origin.

which unite together, and it is inserted \\\t\\ the adductor pollicis inser-

into the outer side of the base of the metatarsal phalanx of the "°"'
*

great toe. The cutaneous surface of the muscle is crossed by Eeia-

the tendons of the long and the short flexor of the toes, by the
''""^*

digital branches of the plantar nerve, and by the lumbricales

muscles. The deep surface rests on the heads of the meta-
tarsal bones, and the interossei muscles.

Divide the flexor brevis and adductor pollicis muscles at their Dissec-

origins, and turn them forwards to the toes, without injuring
''°""

much the nerves that supply them, and the arch of the external

plantar artery with its nerve are seen, together with the in-

terossei muscles which are covered by a strong fascia. Dis-

sect out the branches of the nerve and arteiy. The flexor

brevis minimi digiti muscle, belonging to the third layer, may
be detached, and thrown forwards. In the posterior half of the

foot, behind the muscles, are seen some of the ligaments, and the

tendons of the peroneus longus and tibialis posticus muscles.

The jilantar arch of the external plantar artery, now exposed, Plantar

extends obliquely forwards across the posterior extremities or '"^
"

the metatarsal bones, from the base of that of the little toe to

the posterior extremity of the first interosseous space, and ends
by joining a communicating branch from the anterior tibial.

The arch formed by the artery in this course is convex foi'-

wards, is close against the interossei muscles, and is covered

by the adductor pollicis and the two other layers of muscles.

From the concavity of the arch branches pass backwards to Branch.

supply the muscles; from the under part are given off the three '^^•

posterior perforating arteries, v/hich pass through the postei'ior

part of the three outer interosseous spaces, and join the inter-

osseous branches on the dorsum of the foot from the anterior

tibial ; and from the convexity spring the four digital arteries for

the supply of the three outer toes and half the next, or the

same number as from the vdnar in the hand.

The digital branches, with the exception of that for the outer Digital

z z Branch-
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side of the little toe, run forwards in the three outer interosseous

spaces to the clefts between the toes, and lie on the interosseous

muscles, but beneath the transversalis pedis. At this point they
give off the anterior perforating arteries, which join with the

dorsal interosseous of the anterior tibial, and each then divides

into two branches for the supply of the sides of the toes between
which it is placed. Along the toes the arteries have the same
arrangement as in the fingers ; they are accompanied by the

digital nerves, send cross branches beneath the tendons, near the
front of the first and second phalanges, which anastomose to-

gether and supply the articulations ; and, on the last phalanx,
they turn towards one another, and unite in an arch, from which
numerous small arteries are given off to the extremity of the
finger. The digital branch to the outer side of the little toe,

arising more posteriorly than the others, continues forwards,

supplying it in the same way as the others, and anastomosing

at the extremity with the branch of the opposite side ; as it ex-

tends along the sole of the foot, it communicates with the tarsal

and metatarsal arteries of the dorsum.

fibi'ai""'^
The termination of the anterior tibial artery supplies digital

of the branches to the great toe, and to half the next, in the same
manner as the radial in the hand is distributed to the thumb
and half the index finger.* The artery enters the sole of the

foot at the posterior part of the first interosseous space, gives a
Commw- communicating axterJ , which is variable in size, to join the ex-

" ternal plantar, and so complete the arch ; and a digital branch,
Magna the magna pollicis artery, which runs forwards along the outer

border of the metatarsal bone of the great toe to near its an-

terior extremity, gives off the internal collateral branch of this

toe, which passes inwards beneath the flexor brevis pollicis and
tendon of the flexor longus, and then forwards with the nerve

to the last phalanx, Vidiere it ends as the rest; whilst the con-

tinuation of the artery reaches the cleft between the two first

toes, and divides into two branches for the supply of their

contiguous sides.

Disscc- Remove the transversalis pedis and digital branches of the

arteries, if necessary, and clean the surface of the transverse

metatarsal ligament which connects the heads of the metatarsal

bones. The deep brancli of the external plantar nerve will be

more readily seen when the interossei are afterwards separated,

and the fascia removed from their surface.

Jieta- The transverse metatarsal ligament is a strong fibrous band

Li"f connecting together the heads of the metatarsal bones, and is

ment. placed rather before and beneath the transversalis pedis. Its

cutaneous surface is in contact with the tendons of the flexors of

the toes, with the lumbricales, and digital vessels, and is joined

* In some instances this artery is very small, and appears only to join the

plantar arch, which then gives off all the digital branches to the toes.
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by the processes of the plantar fascia, which assist to form the

upper part of the sheaths of the tendons ; and its deep surface

rests upon the articulations between the metatarsal bones and
the phalanges, and on the interossei muscles. A thin fascia that

covers the interossei, sending processes between them, is con-

nected to the posterior border.

Divide the transverse ligament in the intervals between the pissec-

heads of the bones, which will give the line of separation be-

tween the two interossei muscles of a space ; take away the

fascia covering these muscles, and carefully separate them to see

the small nerves supplying them.

The deep branch of the externalplantar nerve, with the plantar External

arch of the artery, passes deeply, from its origin, beneath the Nerved

second layer of muscles, then between the second and third, and
ends by supplying the adductor pollicis, which is superficial to

it. The nerve distributes, besides, many filaments to the other

deep muscles ; thus, before entering beneath the adductor, it

gives a small filament to the fourth or most external lumbricalis

muscle, to the dorsal interosseous muscle of the fourth space, if

this does not receive its nerve, like the plantar muscle of this

space, from the superficial division of the external plantar, and
also filaments to the articulations of the tarsus and metatarsus.

Under the adductor it divides into many branches ; some enter
this muscle, one long filament goes to the third lumbricalis

muscle, another to the transversalis pedis, and all the other inter-

ossei muscles are supplied from it.

The interossei muscles, like those in the hand, are seven in inter-

number, two being found in each interosseous space, except the Mutcies.

first, which has only one ; all of them are seen in the dissection

of the sole of the foot, and they are classed from their position

into plantar and dorsal.

The j^lontar, three in number, are adductors* to an imaginary Plantar.

line passing through the centre of the second toe, and are in-

serted into the inner or tibial side of the metatarsal phalanx of
the three outer toes, to draw them to the others ; they ai'e

smaller than the dorsal, and are situated more in the sole of the
foot, since they are placed on the plantar surface of the meta-
tarsal bones from which they arise. They arise from the three
external metatai'sal bones, being attached to their under and
inner surfaces, and extending back to their heads, with the
exception of the most internal, which occupies only the two
lower thirds of the third metatarsal bone: the fibres end in

tendons, which pass to the inner or tibial side of the metatarso-
phalangeal articulations, and are inserted into the same side of
the base of the metatarsal phalanx, sending off an expansion to

join with the extensor tendon on the dorsum of the bone.
The dorsal, larger than the plantar, are four in number, one Dorsal.

* See Cruveilhier, Anaiomie Descriptive, t. ii. p. 284.

z z 2
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being placed in each space, and are abductors from the same
imaginary line^ the second toe having two muscles which direct

its extremity to either the right or the left of the line ; and the
third and the fourth, one to the radial or outer side of the
metatarsal phalanx of each, to separate it from the rest. They
arise by two heads from the dorsal and lateral surfaces of the
two bones between which they are situated, but more particu-

larly from the fibular or outer surface : the fibres converge from
each side to a central tendon^ which becomes free opposite the

metatarso -phalangeal articulations, and is inserted as the others

into tlie side of the metatarsal phalanx, an expansion being also

sent oif to join the tendon on the dorsum.
Kola- The interossei muscles close the spaces between the meta-
'"^'"'

tarsal bones, and form the deep or fourth layer of the sole of the

foot. They are covered by the fascia connected to the trans-

verse metatarsal ligament, and the plantar arch and deep nerve

are in contact with them. The posterior extremities of the

dorsal ones are perforated by the posterior perforating arteries

;

the dorsal are also covered by the parts on the dorsum of the

foot.

T>issec- Follow the tendon of the tibialis posticus to its insertion into
''""

the scaphoid bone, and remove the cellular inembrane from the

processes that it sends off. The tendon of the peroneus longus

is seen crossing tlie foot from the outer to the inner side, con-

tained in a fibrous sheath; but this may be omitted till the muscle

is examined.

Tendon The tendon of the tibialis posticus, after passing through the

ak^Pos- annular ligament, runs forwards along the inner margin of the
ticus. foot to the lower part of the prominence of the scaphoid bone,

into which it is inserted; it is in contact with the internal lateral

ligament, and with the inferior calcaneo-scaphoid ligament, which

it supports in the erect posture of the body, a sesamoid bone
being often developed in it at this spot. From the insertion, a

tendinous process passes forwards to the under surface of the

internal cuneiform bone, and serves as an inferior ligament be-

tween the bones ; another portion, stronger and thicker^ to the

external cuneiform bone, which acts as a ligament to this bone,

and gives attachment to the flexor brevis pollicis ; and a short

ihick process is directed backwards to the margin of the groove

in the os calcis for the tendon of the flexor longus pollicis

:

occasionally there is another thin triangular portion, which is

connected to the inner and under part of the cuboid bone.
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DISSECTION OF THE FRONT OF THE LEG.

Continue the dissection of the extremity with the front of the Dissec

leg. The Hmb may be raised by blocks placed beneath the

knee, and the foot is to be extended. Divide the integuments

along the centre to the ankle, and at this part make a transverse

incision, remove the skin from the leg, and seek the musculo-
cutaneous nerve, which perforates the fascia about the lower

third, and some small filaments of the saphenus on the inner

side. Carry forwards the incision to the toes, and take the in-

tegument from the back of the foot, without injuring the arch of

veins which ends internally in the long or internal saphena, and
externally in the short saphena. The branches of the musculo-
cutaneous nerve cross the arch of veins, and supply the toes ; in

the interval between the first and second toes is found a cuta-

neous nerve of the anterior tibial ; on the outer side of the foot

with the vein, the external saphenus nerve ; and the internal,

with its vein, on the inner side.

The venous arch, from which the cutaneous veins arise, is Cutane-

placed across the back of the foot, the convexity towards the vllns.

toes, and it ends on the inner side in the internal, and on the Y™2"^
outer, in the external saphena. By its convexity it receives the

small digital branches, and by the concavity some small veins of

the dorsum.
The internal saphena vein, commencing at the inner part of internal

the arch on the back of the foot, ascends along the inner side of ^i'^^"^*

the tarsus, then in front of the inner ankle, and along the inner

side of the leg with the saphenus nerve. In its course along

the tarsus it receives branches from this part, from the plantar

region, and particularly some large ones from about the os calcis
;

and in the leg, some branches turning over the spine of the

tibia.

The external sarihena vein begins in the outer extremity of the External

arch, passes bacWards along the side of the foot, receiving Saphena.

branches from the plantar region and back of the foot ; it then

turns upwards below the outer ankle, and pursues its course

along the posterior part of the leg, to open into the popliteal

vein. As it passes by the outer ankle, it is joined by a vein

from the outer side of the os calcis.

The upper part of the leg is supplied by nerves from the in- Cutane.

ternal saphenus on the inner side, from the cutaneous of the Nen'es.

external popliteal on the outer side, and some descend from the From

nerves which are distributed over the patella,
nus"^^'

The musculo-cutaiieous nerve, a large branch of the external muscuIo-

popliteal at the head of the fibula, supplies the integuments of the
o",s^"^"

lower part of the leg, of the dorsum of the foot, and all the toes,

z z 3



706 DISSECTION OF THE LEG.

except the contiguous sides of the great toe and the next, which
receive the anterior tibial, and the outer side of the httle toe, to

which the external saphenus nerve is distributed. The nerve
becomes cutaneous rather below the middle of the leg, sends

outwards some cutaneous twigs, and, after a short course, divides

into an internal and external branch. The internal division passes

over the ankle-joint to the inner side of the foot, gives some fila-

ments to join the internal saphenus nerve, and is finally dis-

tributed to the inner side of the foot and the great toe ; a branch
also joins with the cutaneous part of the anterior tibial in the
interval between the first two toes. The external division, the

largest, descends almost vertically to the foot, and divides into

three branches, which run forwards over the three outer inter-

osseous spaces, dividing at the clefts of the toes into branches
for the supply of the contiguous sides, thus giving filaments to

the four outer toes, except to the tibial side of the second, which
is supplied by the anterior tibial, and to the fibular side of the

little toe, to which the external saphenus is distributed ; this

division joins the external saphenus on the outer side of the

foot. The digital branches may be traced in the integument of

the dorsal surface as far as the extremities. Occasionally this

nerve divides beneath the fascia, and the branches perforate

separately at different heights.
Cutar.e- Xhe cutaneous part of the anterior tibial nerve appears at the

anterior postcrior extremity of the first interosseous space, by perforating
tibial.

|.j^g fascia; it joins with a branch of the musculo-cutaneous, and
divides into two nerves for the opposed sides of the first and
second toes. Sometimes there is, in addition, a separate nerve

from the musculo-cutaneous distributed to this space.
Internal The anterior branch of the internal saphenus nerve passes with

nus. the vein in front of the lower extremity of the tibia, and along

the inner part of the foot to about the centre, where it ends in

very fine twigs for the integument and inner side of the foot

;

but these do not extend to the great toe^ which is supplied from
the musculo-cutaneous.

External The external saphenus nerve, formed, in the lower third of the

mis!'^ leg, by the communicating saphenus branches of the internal

" and external popliteal nerves, as before seen, passes below the

outer ankle and along the outer side of the foot, giving numerous
branches to this region, and ends by being distributed to the

outer side of the little toe. It is joined by a nerve from the

musculo-cutaneous. This nerve sometimes supplies the whole

of the little toe and part of the next.

Fascia of The ^xo^GX fascia of the leg, seen when the superficial cellular
the Leg.

g^j.^cture is removed, is thick and strong above, and formed by
oblique fibres, but thinner below, and the fibres are more cir-

cular : it is fixed, internally, to the spine of the tibia, and exter-

nally, to the fibula, so as to separate the muscles on the front
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from those on the outer part of the leg, and other smaller pro-
cesses pass between the different muscles, giving them increased
points of attachment ; white lines mark the position of these
intermuscular septa. The fascia is connected above to the heads
of the tibia and fibula, and is continued below to the dorsum of
the foot, but as a very thin membrane ; opposite the lower ex-
tremity of the tibia and the ankle-joint it is thickened by trans-

verse fibres, and forms the anterior annular ligament ; below the
extremity of the fibula is another thickened band, or the external
annular ligament.

Remove the fascia from the leg and dorsum of the foot, Dissec-

leaving untouched the anterior annular ligament, which consists'"*""

of a thickened portion above the end of the tibia, and of
another below it; in separating it from the anterior set of
muscles, direct the scalpel upwards instead of downwards. The
muscles in front of the leg are, the tibialis anticus next the tibia,

the extensor longus digitorum next the fibula, its lower part
with a separate tendon to the metatarsal bone being called pe-
roneus tertius, and between them the extensor pollicis. Clean
the outer muscles or the peronei, and leave the external annu-
lar ligament, below the fibula, which binds them down.
The anterior annular ligra^nent, formed by strong thickened Anterior

fibres superadded to the fascia, consists of a portion above thoL""".'"

extremities of the bones, which confines the vertical part of the™e"t'

muscles, and of anotlier over the tarsus, to bind the horizontal

part or the tendons to the foot ; each is divided into compart-
ments for the passage of the tendons. The tipper portion, less upper

perfect but stronger than the lower, is attached externally to I'ortion.

the lower part of the fibula, and internally to the tibia ; the

upper border joins the fascia of the leg, and the lower, a thin

portion of the fascia intervening between the two. Only two
sheaths are found in it : one next the tibia contains the tendon
of the tibialis anticus, and the other, external to this, the ten-

dons of the extensor communis and peroneus tertius, whilst the

tendon of the extensor pollicis, and the tibial artery and nerve

lie beneath it. The lotver portio7i, situated in front of the tarsal Lower.

bones, is inserted externally by a thick strong process into the

upper surface of the os calcis, in front of the depression for the

interosseous ligament, and internally, where it is thinner and
wider, into the internal malleolus and plantar fascia. This divi-

sion has three sheaths ; one externally for the tendons of the

extensor longus digitorum and peroneus tertius, one to its tibial

side for that of the extensor pollicis, and the other^ still more
internal, is for the tibialis anticus, but the artery and nerve are

still beneath the ligament, and situated beneath the sheath for

the tendon of the extensor pollicis. Separate synovial mexn-
branes lubricate the several sheaths.

The external annular ligament, a thickened band below the Externa
. annular

z z 4
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Liga- fibula, is attached^ above, to the lower extremity of the outer
™™'' malleolus, and below, to the external surface of the os calcis.

It confines the tendons of the peronei muscles in a sheath which
is lined by a synovial membrane.

Tibialis Xhe tibialis anticus, the largest of the muscles on the front of

Muscle, the leg, is thick and fleshy above, and tendinous below ; in the

upper part it lies to the outer side of the tibia, but below it is

Origin, in front of it, and crosses to its inner side. It arises from the

outer tuberosity of the tibia, from the two superior thirds of the

outer surface of this bone, from the interosseous ligament in-

ternal to the anterior tibial artery, and from the fascia of the

leg and the intermuscular septum between it and the next
muscle. The fibres descend and end in a tendon, which appears

on the surface in the lower third of the leg, but is free from
muscular fibres only at the annular ligament, then enters the

innermost partition in the ligament^ and is placed over the lower

end of the tibia and the ankle-joint; escaped from the ligament,

it passes over the articulation between the astragalus and
inser- scaphoid bones, and is inserted into the inferior and internal

surface of the internal cuneiform bone^ a process being also

sent forwards beneath the articulation between the internal cu-
neiform and metatarsal bone of the great toe, to join the under

Reia- surface of the tarsal extremity of the metatarsal bone. The
muscle is covered only by the fascia and annular ligament; and
it lies on the tibia, part of the interosseous membrane, on the

tibio-tarsal articulation, and on the astragalus, scaphoid, and
internal cuneiform bones of the tarsus. The inner border cor-

responds to the tibia, and, below this bone^ to the abductor pol-

licis muscle ; and the outer touches, in the leg, the extensor

longus digitorum, and extensor pollicis, the anterior tibial vessels

and nerves interposing, and on the foot, the tendon of the ex-

tensor pollicis is by the side.

Exton- The extensor proprius pollicis muscle, thin and flat, is situated

pHifs"' deeply between the tibialis anticus and extensor°longus, at its

Pollicis. origin, but superficially below ; like the other muscles, the ten-

don of insertion is on the cutaneous surface, and the muscular
fibres continue with it to the lower border of the annular liga-

Origin. ment. The muscle arises from the middle part of the inner

surface of the fibula in front of the interosseous ligament, and
from the ligament near it : the fibres descend to the tendon,

which passes beneath the upper portion of the annular ligament

with the artery, though external to it ; but at the lower portion

it quits the vessel, and enters into the partition in front of it.

From the lower border oftheligament it extends forwards over the

inner part of the tarsus, first metatarsal bone and its phalanges,

being connected to the first by a tendinous expansion, and is

Inser- finally inserted into the base of the second or last phalanx. The
tion. niuscle is partly concealed by the tibialis anticus and extensor
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communis, and is covered by the fascia and annular ligament ;Reia-

and it lies on the fibula, interosseous membrane, lower extremity*'""^*

of the tibia, over the tibio-tarsal articulation, on the bones of
the tarsus, and on the first metatarsal bone. To the outer side

is the extensor longus digitorum, as low as the annular ligament,

but below this is the dorsal part of the anterior tibial arterj'',

and on the toe, the tendon of the extensor brevis. To the inner,

are the tibialis anticus, and tibial vessels and nerve, but below
the ligament the vessels lie to the outer side, so that the tendon
of this muscle crosses the vessels whilst it is in the lower divi-

sion of the ligament, and is found to their inner side at the

lower border of this structure.

The exfensoi- longus digitorum, situated next the fibula toExten-

which it is attached, is large and fleshy above, but divided beloWgusDig"i„

into four tendons; and it consists of a vertical part which acts*°™™-

on the foot by means of the annular ligament, and of a horizon-

tal, for the movement of the toes. It arises from the outer part origin,

of the tuberosity of the tibia, from the head of the fibula,

and from three fourths of the inner surface of this bone in

front of the interosseous membrane, from the fascia of the leg,

and intermuscular septa between it and the tibialis anticus

internally, and the peronei externall}^ The upper fibres are

directed vertically, the lower obliquely to the tendon, which is

accompanied by them to the annular ligament, and divides into

three portions, which enter the same sheath as that of the pero-

neus tertius, and are lubricated by the same synovial mem-
brane ; whilst traversing the ligament the inner tendon divides

into two, so that four appear at its lower border, and diverge

from each other, crossing the extensor brevis digitorum, to reach

the four outer toes, on the metatarsal phalanx of which they
form an expansion, by uniting with the inner border of the ten-

dons of the extensor brevis, and with those of the interossei and
lumbricales, which come up from beneath. At the distal extre-

mity of this phalanx, as in the fingers, the expansion divides into

three portions — the central one is fixed to the base of the

second phalanx, but the lateral extend along its sides, converge

at its anterior part, and unite to be inserted into the ungual or inser.
^

. . tion,

last phalanx. The fascia and annular ligament cover the muscle,
^^^^

and it lies on the fibula, interosseous membrane and lower ex-tions.

tremity of the tibia, over the articulation of the ankle, and, on
the foot, on the extensor brevis and phalanges. To the outer

side, in the leg, are the peroneus longus and brevis muscles, and
on the foot, the peroneus tertius ; and to the inner, above, the

tibialis anticus, vessels, and extensor pollicis ; and on the foot,

the dorsal part of the anterior tibial artery.

T\\Q j)^T'oneus tertius muscle, only a part of the extensor longus P""-

digitorum from which it is seldom separate, arises from the lower tertuis

fourth of the inner surface of the fibula, below the extensor ^^"^'^'^*

Origin.
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longus, and from the intermuscular septum between it and the
peroneus bi'evis : the fibres descend to a tendon, which passes
with those of the extensor longus through the same partition of
the annular ligament ; below the ligament it separates from the
others, is continued downwards and outwards over the extensor
brevis, and is inserted by a tendinous expansion into the upper
edge of the tai'sal extremity of the metatarsal bone of the little

Reia- toe. This muscle has nearly the same relations as the loner
tions • • ^

extensor ; it is covered by the fascia, and lies on the lower part
of the fibula, and on the extensor brevis muscle.

Anterior The anterior tibial artery extends from the bifurcation of the

Artery, popliteal to the posterior part of the first interosseous space on
the dorsum of the foot, where it dips into the sole, and ends by
supplying the great toe and half the next, and joining the
plantar arch. The course of the artery is first forwards through
the interosseous membrane, then vertically downwards and in-

wards through the leg, and, finally, almost horizontally forwards
on the inner side of the foot. From the marked difference in

its direction and relations in the leg and the foot, it may be
divided, for the sake of description, into a vertical and a hori-

Verticai zontal part. The vertical portion in the leg, which reaches to
por ion.

^i^g lower border of the annular ligament, or to the prominent
head of the astragalus, is external to the tibia in the upper part,

but in front of it and the ankle-joint in the lower; and a line

from the head of the fibula to the centre of the ankle will nearly

mark the position of the artery. It is covered by the common
integuments and fascise, and its depth from the surface diifers

in the upper and lower parts of the leg; for in the two upper
thirds it is deeply placed between the tibialis and extensor
longus, but in the lower third it is more superficial, in conse-

quence of the muscles having terminated in tendons, though it

is still overlapped by them, and it is covered still lower down
by the annular ligament, and tendon of the extensor pollicis,

which crosses it. It rests on the interosseous membrane in the

two upper thirds, on the front of the tibia in the lower third,

then on the anterior ligament of the ankle-joint, from which it

is separated by cellular membrane, and finally on the astragalus.

As the artery passes from the back to the front of the leg it is

above the interosseous membrane, close to the neck of the

fibula, and between the two heads of origin of the tibialis pos-

ticus muscle. In the upper third of the leg it is placed between
the tibialis anticus and extensor longus digitorum ; in the middle,

between the tibialis anticus and extensor pollicis ; and in the

lower third, between the same muscles, being overlapped by the

extensor pollicis ; and this relation to the extensor it keeps

beneath the upper portion of the annular ligament, though at the

lower, the muscle leaves the vessel to pass through the liga-

ment, but is still superficial to it, and is found to the inner side
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of the artery only at the lower border of the ligament. Two
veins accompany the artery, forming by their cross branches a
plexus over it. The anterior tibial nerve comes into contact

with the artery about the middle third of the leg, and is placed

to its outer side ; it crosses the vessels once or twice in the leg,

but beneath the annular ligament it is found external to them.
This portion of the anterior tibial gives off numerous muscular
branches in the leg. The horizontal portion, or dorsal artery of Hori-

the foot, intervenes between the lower border of the annular™"^"
ligament and the posterior part of the first interosseous space,

where it gives off a superficial interosseous branch, and then
enters the sole of the foot by pei'forating the interosseous muscle.

It is here very superficial, being covered only by the integu-

ments and fascia, and near its termination it is crossed by the

internal tendon of the extensor brevis muscle ; and it lies on
the astragalus, scaphoid, and internal cuneiform bones. To the

inner side is the tendon of the extensor pollicis, and to the outer,

the internal tendon of the extensor brevis; but as this inclines

inwards it crosses the artery about half an inch before it dips

into the sole of the foot, so that the vessel then lies between a

tendon of the extensor longus to the outer side, and one of the

extensor brevis to the inner. The veins have the same relation

to this part of the artery, and the nerve, still external to it,

becomes cutaneous when the artery dips into the foot, and sup-

plies the sides of the first two toes. The branches of the ante- Branch-

rior tibial are many; some unnamed to the muscles, and other

named ones to the parts by which it passes, as follow :
—

The recurrent branch leaves the trunk as soon as it has passed Recur,
rent.

through the space above the interosseous membrane, is directed

upwards through the tibialis anticus muscle, and on the head of

the tibia divides into branches ; some ascend to anastomose
with the inferior external articular artery, and others turn in-

wards over the articulation, supplying it, and anastomosing with

the other articular branches in front of the joint.

A cutaneous branch arises from the upper part, descends be- Cuta-

neatli the extensor longus with the musculo-cutaneous nerve,
"^°

and is distributed to the integuments with it.

The internal malleolar artery arises above the lower extremity internal

of the tibia, runs inwards beneath the tibialis anticus, turns to i™^

^°'

the inner surface of the bone, and anastomoses on the inner

malleolus with a similar branch from the posterior tibial.

The external malleolar, more variable in its point of origin External

than the preceding, but, generally, nearly opposite to it, runs "an'^°"

outwards to the fibula beneath the extensor muscles, and joins

with the anterior peroneal branch which comes forwards through

the space below the interosseous membrane, and also with a

branch sent round the fibula, forming thus an arterial anasto-

mosis over the outer ankle.
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Articu- As the artery passes by the ankle joint it gives articular
^^' branches to it ; these enter it by perforating the capsular liga-

ment.

Tarsal The tarsal artery, a branch opposite the scaphoid bone^ runs
Artery. Qutwards beneath the extensor brevis digitorum to the outer

side of the foot, anastomoses with the peroneal and external

plantar arteries, and gives branches to the extensor, to the bones
of the tarsus and their articulations : these will be seen when
the muscle is divided. This artery varies much.

Meta. The raetatarsal branch, given off near the heads of the meta-
tarsal bones, runs outwards across the tarsus to the outer side

of the foot, forming an arch, and anastomosing with the external

plantar. From the convexity of the arch three small inter-

osseous branches are given off; these run on the interossei

muscles in the three outer spaces, supplying the muscles, and
divide at the clefts between the toes into two branches for the

sides of the toes, on the dorsal surface, like the digital branches
from the plantar arch on the palmar. At the posterior part of

the interosseous spaces, these branches are joined by the pos-

terior perforating from the plantar arch, and, in front, by the

anterior perforating from the digital arteries.

Inter- The interosseous branch springs from the anterior tibial as it

osseous, jg about to enter the sole of the foot, runs forwards in the intei'-

osseous space between the first two toes, supplying their sides,

like the other interosseous branches from the metatarsal.

Veins.] The anterior tibial veins have the same extent and relations

as the artery ; there is one on each side of the artery, and they

form a plexus of cross branches over it, particularly in the upper
part. They pass with the artery through the aperture in the

interosseous ligament, and join with the posterior tibial in the

internal popliteal. They receive branches corresponding to

those of the artery, and join by a branch with the internal

saphena vein.

Disscc- To examine the extensor brevis digitorum, which is the only
tion, muscle on the dorsum of the foot, cut tlirough the tendons of

thefextensor longus and peroneus tertius, below the annular liga-

ment, and throw them to the toes ; remove the cellular mem-
• brane from the surface of the muscle.

Extensor The extensor brevis digitorum, a short thin muscle, and the

iJ^^i'^
only one on the dorsum of the foot, is divided like the long

torum. extensor into four tendons,' but these pass to the four inner,

Oiigin. instead of the four outer toes. It arises from the anterior part

of the upper surface of the os calcis, in front of the depression

for the attachment of the interosseous ligament, and from the

thickened part of the annular ligament, which is fixed to this

depression. The fibres run forwards and inwards, forming four

fleshy bellies, and end in four tendons, which are directed

obliquely inwards to the four inner toes, passing beneath the
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tendons] of the long extensor, and sending down, as in the

extensors of the hand, a tendinous expansion on each side of

the articulation between the metatarsal bones and the phalanges;

on the metatarsal phalanx the tendons join the fibular side of

those of the long extensor, and form an expansion on this

bone v/ith the lumbricales and interossei, as before seen in

the dissection of the long extensor. The tendon to the great

toe is the largest, and is inserted, separately, into the base of the .

metatarsal phalanx. The muscle is covered by the tendons of tion.

the long extensor ; and it lies on the bones of the tarsus, and .

branches of the anterior tibial nerve and artery, which will be
seen when the muscle is divided. The inner border corresponds

to the horizontal part of the anterior tibial artery, and the inner

tendon crosses this vessel.

Divide the extensor brevis, and turn it upwards with care, so Dissec-

as not to injure the branches of the anterior tibial artery and*'°"-

nerve, which are beneath it and supply it. Cut through the

lower portion of the anterior annular ligament over the sheath

of the extensor poUicis, and the position of the anterior tibial

artery and nerve are exposed ; throw outwards the external half

of the ligament, examining its different sheaths, its attachment

to the bone, and the origin of the extensor brevis digitorum

from it. Clean the cellular membrane from the divisions of the

anterior tibial nerve beneath the extensor; these lie- in a liga-

mentous substance, and are soft and enlarged ; follow the nerves

in the upper part of the leg to their origin from the external

popliteal, and trace a small branch through the tibialis anticus

to the knee-joint.

The nerves of the front of the leg are derived from the Nerves,

external popliteal (peroneal), which divides at the head of the

fibula, and beneath the peroneus longus muscle, into the recur-

rent, musculo-cutaneous, and anterior tibial branches.

The recurrent articular nerve, the smallest of the branches of Hecur.

the popliteal, passes transversely inwards beneath the extensor Ifcubr."

longus digitorum to the anterior tibial recurrent artery, which it

accompanies through the tibialis anticus, and gives some fila-

ments to the muscle ; it then leaves the muscle, and ascends

with the artery to the knee-joint, to which it is distributed.

The musculo-cutaneous nerve, named from its distribution, Mus:uio.

descends vertically in the leg, lying deeply between the ex- ous!"

tensor longus digitorum and peroneus longus, then between the

extensor and the peroneus brevis, perforates the intermuscular

septum and the fascia about the lower third of the leg, and
divides into two branches for the dorsum of the foot and the

toes, as was before dissected. In the leg it gives a branch near Branch-

its commencement to the peroneus longus, and one lower down
^^*

to the peroneus brevis muscle.

The anterior tibial nerve, the only remaining branch) runs Afi'erior



714? DISSECTION OF THE LEG.

downwards and inwards beneath the extensor longus, comes
into contact with the artery at the middle third of the leg, de-

scends with the vessels, crossing them once or twice ; but at the

annular ligament it is external to the artery, and divides into an
Branch- external and an internal branch. It has the same relations as

mnscies. the artery to muscles ; and as it extends along the leg it gives

branches to the tibialis anticus, extensor longus digitorum, and
Internal extensor poUicis. The internal branch of division runs forwards
'"^™'''-

with the artery on the dorsum of the foot, lying external to it;

and when the artery enters the sole it perforates the fascia,

joins the musculo-cutaneous, and is distributed to the opposed
sides of the first two toes ; it gives a small filament to the inter-

Exter- osseous musclc of the first space. The external branch, the
"*^* larger of the two, is directed outwards beneath the short ex-

tensor of the toes, and divides into branches for that muscle and
the interossei. It enlarges, before dividing, like the nerves of

the handj and its filaments are enveloped in a fibrous tissue,

through which it is very difficult to follow them.

Dissec
"^^^^ remaining muscles of the leg are the two peronei, which

tion. are placed on the outer side of the fibula, and are named from
their relative length, longus and brevis. They are separated

by processes of fascia from the muscles in front and behind, and
will be exposed by removing the fascia from their surface, if it

is not already done.
Pero- The peroneus longus muscle, the most superficial, arises from

long^us the outer and anterior part of the head of the fibula, from the
Muscle, upper jjalf of the outer surface of the bone, and from the outer

'^'^'"' border for some distance below, from the intermuscular septa

before and behind, and from the aponeurosis of the leg. The
fibres descend, forming a muscle which is thick above and
flattened below, and terminate about the middle of the leg in a

tendon, which descends vertically on the peroneus brevis, being
closely united to its tendon, receives the lower fibres of origin

by its posterior border, enters the groove behind the external

malleolus, and passes beneath the external annular ligament
with the tendon of the peroneus brevis, from which it is sepa-

rated only by synovial membrane ; escaped from the ligament,

. the tendon runs forwards along the side of the os calcis as far

as to the groove in the outer border of the cuboid bone, being
placed below the tendon of the peroneus brevis, and attached to

the bone by a separate sheath, enters the sole of the foot, crosses
laser-

\x, obliquely inwards and forwards to the great toe, and is inserted

^g^jj_
into the inner side of the base of the first metatarsal bone. In

tions. the leg it is covered only by the integuments and fascia ; and it

lies on the fibula and peroneus brevis muscle. The anterior

border is separated from the extensor longus digitorum by a

process of fascia and the musculo-cutaneous nerve ; and the

posterior, from the soleus and flexor pollicis longus also by the
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fascia. Beneath the external annular ligament it is placed on
the middle portion of the external lateral ligament of the ankle

with the tendon of the brevis, and both are surrounded by one
synovial membrane, which sends prolongations into the sheaths

on the side of the os calcis. On the outer side of the foot it is

subcutaneous^ and lies on the os calcis and cuboid bone, and the

articulation between the two. In the sole it is close to the

tarsus, and crosses the cuboid bone, and the^articulation between
the external cuneiform and the third metatarsal bone ; it is con-

tained in a sheath formed by fibrous structure, and fibres of the

ligamentum longum plantae, prolonged from the ridge of the

cuboid to the third and fourth metatarsal bones. A synovial

membrane lubricates the tendon in the sheath.

The peroneus brevis muscle, smaller than the preceding, and Pero-

inferior to it in position, arises from the lower half of the outer brevis

surface of the fibula, nearly down to the external malleolus, and Muscle.

from the processes of fascia that separate it from the muscles ^'^'^m.

on the front and back of the leg : the upper fibres descend, and
the lower pass transversely to the tendon, which is joined by
fibres down to the annular ligament, then passes forwards below
the external malleolus, being nearer the fibula than that of the

peroneus longus, and enters a sheath^ separate from that of the

longus, which conducts it along the os calcis and cuboid bone to

the base of the metatarsal bone of the little toe, into the upper
surface of which it is inserted. In the leg the muscle is covered i."ser.

by the peroneus longus, and it is placed on the fibula. The ' '

anterior border is sepai'ated from the extensor longus and pero- tions.

neus tertius, which are parallel to it, by the intermuscular

septum of fascia ; and the posterior, from the flexor poUicis by
the same means. Below the ankle it lies on the fibula and
external lateral ligament. Along the outer side of the foot it

is contained in a sheath above that of the tendon of the peroneus

longus, and crosses the calcaneo-cuboid articulation. If the

sheaths are opened, they are seen to contain prolongations from
the synovial membrane behind the outer ankle.

CONTINUATION OF THE LOWER EXTREMITY.

To expose the tendons of insertion of muscles around the knee- Dissec-

joints which were before omitted, remove the popliteal vessels *'""•

and nerves from the back of the articulation, and take away the

cellular membrane. The tendons to be seen are those of the

biceps, popliteus, and semi-membranosus muscles ; and a part of

each, sufficient for this purpose, is to be left. The ligaments of

the joint, external to the capsule, are, an external, round and
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cord-like ; an internal, wide ; an anterior, or ligament of the pa-

tella, the largest of all ; and a posterior, a wide ligamentous

expansion. These will be dissected by taking away a portion

of the capsule from them. If the ligaments should be very dry,

they may be steeped for a short time in water.

Knee- The articulation of the knee, the largest and most complex
Joint, ginglymus joint in the body, is formed by the articular surfaces

of the condyles of the tibia receiving the condyles of the femur;
and in front is the small patella. These bones are covered with

cartilage, the surfaces in contact are lubricated by synovial

membrane, and they are retained in position by the muscles
passing from the thigh to the leg, and by strong ligamentous

structures both external and internal to a capsule.

Capsule. A kind of capsule surrounds the ends of the^bones, and serves

to limit the extent of the synovial membrane. This fibrous in-

vestment is derived from the tendons of the vasti in front, is

united with the fascia lata, and receives accessory fibres from the

tendons around the joint, and from the semi-membranosus ; it

is attached to the head of the tibia close to the articular surface,

to the outer surface of the condyles, and posterior part of the

femur, and is perforated by the tendon of the popliteus, which
is united to it by fibres. This expansion is dissected with the

tendons of the vasti and crureus.

Tendon The tendon of the biceps muscle divides into a superficial and
of the a deep portion ; the former, smallest, gives off an expansion to

iceps.
^j^^ fascia of the leg, crosses the external lateral ligament near

its lower attachment, and is inserted into the upper and anterior

part of the head of the fibula ; and the latter, or deep, passes

beneath the ligament, is inserted into the upper and posterior

part of the head of the bone, and sends forwards a prolongation

to the head of the tibia, which resembles that from the semi-

membranosus on the inner side : this process to the tibia may
come from either, portion of insertion.

External The external lateral ligament^ round and strong, is sometimes

Li'ga-'
divided below into two portions. It is attached above to the

meat, outer condyle, close to the tendon of the gastrocnemius but

rather below it, descends vertically between the two portions of

. the tendon of the biceps, and is inserted into the outer and
lower part of the head of the fibula. The process which is occa-

sionally present, and is nvivaeik short external lateral, diverges from

the external about the lower part of the condyle of the femur,

and is inserted into the bone behind the other. This ligament

is covei'ed by the expansion of the vasti, and, in its lower part,

by the superficial portion of the tendon of the biceps ; it is placed

over the tendon of the popliteus muscle, and the inferior external

articular vessels and nerve.

Tendon Divide the external lateral ligament, and follow back the

Popiu ..
tendon of the popliteus to the outer condyle, through the cap-

teu3.
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sule ; it is connected to the anterior part of the oblong depres-

sion on the outer surface of the external condyle of the femur,

close below the attachment of the external lateral ligament, and
rather anterior to it. The tendon is directed downwards and
outwards beneath the ligament and over the condyle, crosses

the external semilunar cartilage, from which it is separated by
the synovial membrane of the knee-joint, also the head of the

tibia and the upper tibio-peroneal articulation, and leaves the

capsule to give rise to muscular fibres : from the upper part of

the tendon fibres pass to the capsule, and, from the lower, to

the head of the fibula. Flex the leg, and it will be seen that

the tendon enters the depression on the condyle in this condition

of the limb.

The internal lateral ligament, situated rather behind the centre internal

of the articulation, is wide and expanded above, where it forms L^ga^^^

part of the capsule, but pointed and thick below. Its attach- ment.

ment to the femur is by a thickened portion to a small pro-

minence of the inner condyle, in front of the depression for the

tendon of the adductor magnus : the fibres descend vertically to

be inserted into the upper part of the inner border and surface

of the tibia, aslow as the insertion of the popliteus muscle. The
sartorius and tendons of the semi-tendinosus and gracilis lie on
it, but separated by a synovial membrane ; and the ligament is

placed over the tendon of the semi-membranosus, the internal

semilunar cartilage, and the inferior internal articular vessels

and nerve. The anterior border is connected to the expansion
of the triceps that forms a strong lateral band to the patella;

the posterior is partly continuous with the capsule, being free

and separate from it only at the insertion of the semi-mem-
branosus into the head of the tibia: this border is also joined by
some fibres from the tendon of insertion of this muscle.

The tendon of the semi-membranosus muscle, partly concealed Tendon

by the internal lateral ligament which may be divided to an mem™'"
extent sufficient to see it, is inserted by three processes :— an i^rano-

anterior, the strongest, which passes beneath the internal lateral

ligament to be inserted into the inner side of the head of the

tibia, close below the articular surface, and a portion is pro-

longed from this to the internal lateral ligament ; an inferior,

thin and membranous, joins the fascia of the popliteus muscle;
and a posterior, consisting of strong fibres, is directed back-
wards over the posterior surface of the capsule of the joint,—
some descending to the head of the tibia, but the greater num-
ber ascending to the outer condyle of the femur, and these

;

last constitute the posterior ligament of Winslow.

The posterior ligament closes the articulation behind, and con- Poste.;

sists of different layers of fibres; the most superficial and the^'fJ^Jf;

Strongest, from the tendon or the semi-membranosus, is inclined

upwards and outwards to the external condyle, the deeper,

3 a
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continuous with the general capsule of the joints is joined by
fibres from the tendons of the gastrocnemius and popliteus, and
is attached above and below to the femur and tibia. Between
the condyles of the femur it is depressed, and there are nu-
merous apertures in it for vessels and nerves. The popliteal

vessels lie on it, and it conceals the crucial ligaments.
Anterior The anterior ligament^ or ligamentum patellae, the continu-

m'lnt ation of the tendon of the quadriceps extensor cruris, is about
three inches long, but narrower in the centre than at the ex-

tremities, and is attached above to the lower part of the patella,

and the depression on the inner surface of its inferior angle, the

greater number of the fibres coming over the cutaneous surface

of the bone ; and it is inserted below into the tuberosity of the

tibia. The cutaneous surface is covered by the expansion of

the vasti ; and the deep is in contact with the cellular mass
which separates it from the synovial membrane, and, close to the

insertion, a bursa is placed between it and the bone.
Dissec- To see the reflections of the synovial membrane in the in-

terior, before it is removed for the dissection of the remaining
ligamentous structures, open the joint by an incision, on each
side, from near the upper part of the patella to the interval be-

tween the condyles of the femur ; throw down to the tibia the

anterior part of the capsule with the patella. A fold of the

membrane, reaching from below the patella to the interval be-

tween the condyles, is the mucous ligament, which contains

some vessels and cellular tissue ; and a similar fold on each side

of the patella is the alar ligament. A small part of the pos-

terior ligament may be removed, to show the crucial ligaments

external to the synovial membrane.
Synovial The synovial membrane of this articulation is the largest and

brane". niost complex in its reflections ; between the quadriceps ex-

tensor and front of the femur its thickness is seen. If it is

traced upwards • beneath the patella and quadriceps extensor,

which it lines, it is found to reach the front of the femur two

inches above its articular surface, and higher on the inner than

the outer side ; it is now reflected^over the lower end of the

femur, covering also the lateral parts of the condyles beyond

the articular cartilage, and passes backwards on each side of the

middle line to the posterior part, where it forms a small cul-de-

sac between the condyle and tendon of the gastrocnemius; but

in the centre it is arrested by the crucial ligaments, and by

a small vessel and some cellular membrane, which give rise to

the ligamentum mucosum. The membrane is then continued

by the capsule and crucial ligaments to the posterior part of the

semilunar interarticular cartilages, turns over the free^'margin of

these, covers their under surface, mid reaches the capsule below

them, and the articular surface of the head of the tibia ; in fronts

the cartilage is enveloped in the same way, and so the continuity
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of the membrane is followed to the patella. Between the ten-

don of the popliteus and the external semilunar cartilage is a

pouch of the synovial membrane, which is prolonged on the pos-

terior surface of the head of the tibia, and over the tibio-peroneal

articulation, serving as a bursa to the tendon of the muscle.

Some of its folds containing fat have received separate names
;

thus the ligamentum mucosum stretches across the joint from Liga.
^

the interval between the condyles to the fat below the patella, muoo-™
contains a vessel and some cellular membrane, and is sometimes s"""-

a round portion, but at others a membranous fold prolonged
backwards to the crucial ligaments. The other folds are the

ligamenta alaria, which are two in number, one on each side of Liga-

the patella, and extend downwards to meet the mucous liga- a]|"4^

ment below the bone.

The remaining ligamentous structures, although within the Dissec

capsule, are considered to be outside the articulation, because "^'""^

they are external to the synovial membrane which is reflected

around them ; they consist of the crucial ligaments in the centre,

an interarticular or semilunar cartilage on each side, and a
transverse band connecting the anterior extremities of these.

Separate the anterior ligament from the fat behind it, but be
careful of the transverse ligament, which is sometimes very thin

;

detach the capsule from the semilunar cartilages, and follow out
their anterior and posterior attachments ; and remove the syno-

vial membrane and capsule from the crucial ligaments. In the

examination of these, the knee is to be supported by blocks

beneath it.

The crucial ligaments, two strong fibrous processes between cniciar

the ends of the tibia and femur, cross each other something ^'1^^^

like the legs of the letter X, but they do not meet in the centre,

for the anterior crosses the posterior, below, in flexion of the
joint, but, above, in extension of it. The anterior, oblique in Ante-

direction, and smaller than the posterior, is attached, anteriorly, "°'-

to a depression in front of the spine of the tibia, and close to

the inner articular surface ; the fibres are directed upwards and
outwards, being collected into bundles which are separated by
cellular membrane, and are fixed to the depression at the pos-

terior part of the inner surface of the external condyle of the

femur, and partly to the interval between the condyles. The
posterior crucial, flatter and larger than the anterior, and almost Paste-

vertical in direction, is attached, below, to the depression at
^^^^'

the postei'ior part of the head of the tibia, behind the spine,

and the fibres ascend to be inserted into the anterior part of
the interval between the condyles of the femur, and also into

the contiguous surface of the inner condyle. The process that

ascends from the external semilunar cartilage to be attached
to the condyle posterior to it, is closely connected to it. The
crucial ligaments are covered in front by the synovial mem-

3 A 2
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brane which folds around them^ but does not project between
them. Posteriorly they are in contact with the posterior liga-

ment of the joint. These ligaments are chiefly concerned in

maintaining the bones in contact, as may be proved by moving
the tibia in different directions now the other ligaments are

divided. When the joint is much flexed the anterior is put on
the stretch, vrhen forcibly extended, the posterior is rendered
tense, and the femur cannot be drawn backwards off the tibia

as long as the anterior remains entire. Rotation inwards is

limited by the anterior ligament, but rotation outwards may be
performed to such an extent as to turn the leg hind part fore-

most, because the postei'ior is vertical. Divide the anterior

ligament ; the femur may now be displaced from the tibia, or the

latter rotated about in any direction. If the condyles of the

femur be pressed closely in the fossse formed by the semilunar

cartilages, a slight check will be given to the I'otation of the leg

as long as they retain this position.

Semi- TJie interarticular or semilunar cartilages are two fibro-carti-
lunar laginous platcs, situated on the articular surfaces of the tibia,

lages. which they serve to deepen for the reception of the condyles of

the femur. They are thin internally, but thick externally and
united by fibres to the capsule, are hollowed out above, and are

flat below ; they form segments of circles, whose extremities

Internal, are fixed before and behind the spine of the tibia. The internal^

forming a segment of a circle larger than the external, is narrow
and pointed in front but wide behind, and is attached, poste-

riorly, to the depression behind the spine of the tibia, between
it and the posterior crucial ligament, and, anteriorly, to a small

tubercle in front of the internal articulating surface, and near

the anterior margin of the head of the tibia ; its circumference

is united to the fibrous capsule of the joint, which retains it in

Exter- position. The external, neai-ly circular in form, is fixed to the
nai- bone within the points of attachment of the internal, and covers

more of the external articulating surface of the tibia. The
anterior extremity is inserted into the outer lip of the de-

pression in front of the spine of the tibia, and is united to the

anterior crucial ligament which is fixed to the inner lip of the

. same depression ; and the posterior turns forwards to be in-

serted into the interval between the two prominences of bone

which form the spine of the tibia, and in front of the attachment

of the internal semilunar cartilage. The circumference is fixed to

the capsule, except posteriorly, where the tendon of the popliteus

and the synovial membrane intervene. A band of ligamentous

fibres, attached to the posterior part of this semilunar cartilage,

ascends from without inwards, crossing the direction of the pos-

terior crucial ligament, to which it is united by synovial mem-
brane, and is inserted into the inner condyle of the femur,

behind or before the crucial ligament.
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The transverse ligament, rather more than an inch in length, is Trans-

a narrow band of fibres between the front of the semilunar Ilga^-'

cartilages. It lies on and conceals the attachment of the in-
™^"'^'

ternal fibro-cartilage to the front of the tibia. The strength of
this band is very variable.

The form of the articular surfaces of the bones in this articu- Aracu.

lation is now visible. The lower extremity of the femur pre- faces"of

sents in the centre of its articular surface a slightly concave ^®^ ^

part, which corresponds to the prominent ridge of the patella

;

and on each side of this, a large convex condyle covered with
cartilage, and separated below and behind by a deep excavation

that lodges the crucial ligaments. The articular cartilage of

the outer condyle is wider than that of the internal, and extends
higher up the bone. Of the articular surfaces of the tibia, the

inner is the largest. The posterior surface of the patella is

very unequally divided by a vertical ridge into two portions

;

the outer, the largest, corresponds to the wide external condyle

of the femur.

The tibia and fibula are united by superior and inferior liga- Union of

ments, and by an interosseous ligament or membrane between J^^'^

the shafts of the bones. The upper tibio-peroneal articulation, Fibula,

exposed by removing the cellular membrane and ligamentous Articu-

structures both in front and behind, is formed by the articu- lation.

lating surfaces on the heads of the tibia and fibula. These are

covered with cartilage, invested by a synovial membrane, and
kept in contact by^an anterior and a posterior ligament.

The anterior ligament, a flat fasciculus in front of the articu- Anterior

lation, is attached above to the fore part of the outer tuberosity m'Ift"

of the tibia, and below to the front of the head of the fibula.

The posterior ligament, thinner than the anterior, is attached Poste-

to the same bones, has the same direction behind the joint as""""'

the other in front, and is covered by the tendon of the popliteus

muscle.

The synovial membrane lines the contiguous surfaces of the synovial

bones, and extends upwards so as to touch the portion of the j^g^'

synovial membrane of the knee-joint, which is reflected over the

posterior part of the tibio-peroneal articulation.

The interosseous membrane should have the muscles removed inter-

from it in front and behind, to see its anatomy. It is an Mem-^
aponeurotic partition between the tibia and fibula, separating ''rane.

the muscles on the front from those on the back of the leg, and
consists chiefly of fibres directed downwards and outwards from
the external border of the tibia to the ridge on the inner surface

of the fibula : some few fibres cross in the opposite direction.

The membrane is divided superiorly into two processes which
are attached to the tibia and fibula, and above it the anterior

tibial vessels pass forwards close to the fibula ; and inferiorly is

found a smaller apertvu'e which transmits the anterior peroneal

3 A 3
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vessels. The anterior surface is covered by the extensor mus-
cles of the front of the leg, and by the anterior tibial vessels

and nerve ; and the posterior is in contact with the deep muscles

of the back of the leg, to which it gives origin.

Lower The lower tibio-peroneal articulation is continuous with that

peroneal o£ the ankle, for the same synovial membrane serves the two.
Articu- The surfaces of bone in contact are covered with cartilage ; and
lation. ,. ,

, ,. . ,.„.,,°
around it are placed an anterior, posterior, and interior ligament,

with an interarticular one between the bones.

Anterior The anterior ligament lies in front of the surfaces of bone in

^'If^'
contact, and, attached above to],the lower end of the tibia, is

directed outwards to the lower part of the fibula.

Poste- The posterior ligament is attached to the lower extremities of
^"'°'^' the tibia and fibula, and passes from the one bone to the other

behind the articulation. It is deeper than the anterior, and
is covered by the peronei muscles, and the posterior peroneal

artery.

Inferior. The inferior ligament, continuous above with the posterior^

though its fibres are thicker and rounder, is attached, externally,

behind the outer malleolus, and is prolonged behind the articu-

lation of the ankle-joint to be fixed to the posterior border of

the articular surface of the lower end of the tibia, which is thus

deepened by it.

Inferior The inferior interosseous ligament, situated between the sur-

osseoiis. faces of the tibia and fibula and below the aperture for the anterior

peroneal vessels, consists of strong irregular bundles of fibres,

which extend between the bones for about one inch and a half

of their lower extremities ; they are separated by cellular mem-
brane, and some of them cross the direction of the others. The
ligament will be more perfectly seen by tearing the bones
asunder, after the dissection of the ankle-joint.

Synovial The Synovial membrane of this articulation is only a prolonga-

brane. tion from that of the ankle-joint.

Ankle- The tibio-tarsal articulation, or ankle-joint, is another gin-
joint. glymoid or hinge-joint, resulting from the reception of the

head of the astragalus into an arch formed by the union of the

lower extremities of the tibia and fibula. The surfaces of the

bones are covered with cartilage, and between them is a syno-

vial membrane. An anterior and posterior, internal and ex-

ternal lateral ligament connect together the bones.

Dissec- To expose the following ligaments, remove the muscles, vessels,
*'°"'

and nerves from the front and back of the articulation, and take

away the cellular membrane. The internal lateral is concealed

by the tendon of the tibialis posticus, and the external lateral

by the peronei muscles.
Anterior The anterior or tibio-tarsal ligament is a thin fibrous mem-
meln. brane, placed in front of the articulation, which is attached

above to the tibia, near its articular surface, and below to the
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upper surface of the astragalus, near the articulation of this

bone to the scaphoid^ also, on the outer side, to the edge of the
groove for the interosseous ligament. Its fibres are indistinct,

are interrupted by cellular intervals and by apertures for small

vessels, and are connected on the sides to the lateral ligaments.

It is covered by the extensor muscle of the foot and toes, and
by the anterior tibial vessels and nerve. If it is cut across, its

anterior attachment is better seen, also some loose folds of the
synovial membrane containing fat.

The posterior ligament closes, behind, the ankle-joint, and is Poste-

attached to the lower extremity of the tibia, above its articular gament.

surface, and to the astragalus close to its articulating part. Its

fibres are mostly transverse, and seem to be continuous with the

posterior portion of the external lateral ; it joins, on each side,

the lateral ligament, and is covered by the posterior tibial

vessels and nerve, by the tendon of the flexor pollicis, and near
the tibia, by that of the tibialis posticus muscle.

The external lateral ligament consists of three distinct por- External

tions, anterior, middle, and posterior. The anterior portion, ia^^
attached to the fore part of the external malleolus near its

™^"'-

summit, is the shortest of the three, and is directed forwards,

forming a flat portion which is inserted into the astragalus in

front of the articular surface for the outer malleolus. The
middle, the longest, round and cord-like, descends from the tip

of the malleolus to the outer surface of the os calcis, above and
behind its middle ; this portion is covered by the tendons of the

peronei, and its under surface is in relation with the synovial

membrane between the astragalus and os calcis, which projects

on this side. The posterior portion, the strongest, and best seen

by dividing the middle fasciculus and looking at it from below,

is almost horizontal in direction, and is connected to the pit at

the under part of the external malleolus ; from this point the

fibres diverge to be attached to a depression on the posterior

surface of the astragalus, as far backwards as the groove for the

tendon of the flexor longus pollicis, and between the articular

surface for the ankle-joint and that for the os calcis. The
peronei muscles cover this division of the ligament, and from its

upper part pass the fibres that join the posterior ligament. Its

surfaces look upwards and downwards, the upper being covered,

by the synovial membrane of the ankle-joint, and the lower by
that between the astragalus and os calcis.

The internal lateral or deltoid /^^«??^e?^^ appears as a broad fan- internal

like structure, its apex being upwards at the internal malleolus, jf^lf^

and its base downwards, and attached by three portions to then»ent.'

astragalus, os calcis, and the scaphoid bone. The posterior

part, thickest, passes downwards and backwards to the posterior

part of the inner surface of the astragalus ; the middle, vertical,

to the inner side of the small process of the os calcis, above the

3 A 4
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groove for the flexor longus digltorum ; and the anterior, thiu

and expanded, to the inferior calcaneo-scaphoid ligament, and to

the upper and inner part of the scaphoid bone, joining with the

anterior hgament of the ankle-joint^ and with the ligament be-

tween the astragalus and scaphoid bone. The posterior part is

covered by the tendons of the tibialis posticus and flexor longus

digitorum, and the middle by that of the tibialis posticus ; be-

tween the middle and posterior portions is a small space, in

which is seen the interosseous ligament between the astragalus

and OS calcis. Cut across the different portions, and their attach-

ments will be better seen. The posterior portion is lined by the

synovial membrane of the ankle-joint ; the middle by the same,

and by that between the astragalus and os calcis ; and the an-

terior by that of the ankle-joint, and that between the astraga-

lus and the scaplioid bone.

Articu- Separate the astragalus from the tibia and fibula by dividing
larsur- jj^g ligaments, and the surfaces of the bones entering into the

ai'ticulation are seen. The astragalus is prominent, and rises

into the arch formed by the bones of the leg ; on each side of it

is an articular surface tipped with cartilage, the external being

larger than the internal, by which it is in contact with the mal-

leoli. Of the arch formed by the tibia and fibula, the tibia

forms the greater part, ends internally in the projection of the

malleolus^ and is marked by a slight antero-posterior line. The
fibula projects lower on the outer side than the malleolar pro-^

cess of the tibia on the inner, and is covered with cartilage for

articulation with the astragalus.

Synovial The Synovial membrane of the ankle-joint, although extensive,

tone, is simple in its arrangement. It lines the articular surfaces of

the tibia and fibula, sends a process upwards between the bones,

to serve as the synovial membrane to the lower tibio-peroneal

articulation, and is then reflected to the capsule, and to the

upper part of the astragalus, which it invests with the ligaments

on the side of the articulation.

Union The bones of the tarsus are articulated by means of dorsal

Bone! ^"d plantar ligaments, and some interosseous ones ; and the
of the ends of the bones in contact are covered with cartilage and

synovial membrane. Dissect these articulations by removing

the tendons from both the dorsum and sole of the foot, and

taking away the vessels and cellular membrane.

Astra- The articulation of the astragalus to the scaphoid bone takes
gaius to place by means of the rounded head of the former being received

phoid. into the cup-shaped cavity of the latter ; but as the head of the

astragalus is much larger than the articular surface of the sca-

phoid, it projects, below, into a hollow formed for it by a ligament

stretching from the os calcis to the scaphoid bone. One liga-

ment only is found between the bones on the upper surface, the

place of an inferior being supplied by the calcaneo-scaphoid
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ligament before mentioned. The superior ligament, astragalo- superior

scaphoid, is a wide flat membrane, thicker internally than ex- ment.

ternally, which is fixed, behind, close to the articular surface of

the head of the astragalus, and is inserted, in front, into the upper

surface of the scaphoid bone. This ligament is continuous in-

ternally with the anterior part of the internal lateral of the ankle-

joint : at its attachment to the astragalus it almost joins the in-

sertion ofthe anterior ligament of the ankle, and at its insertion

into the scaphoid it joins the ligament from this bone to the in-

ternal cuneiform. Its cutaneous surface is covered by the ex-

tensor pollicis and anterior tibial vessels, and partly by the ex-

tensor brevis digitorum. If the ligament be cut through, its

attachments will be better seen. The synovial membrane of the synovial

articulation lines the surface of the bones, and the ligaments ^f™"
above and below, and is a prolongation of that between the as-

tragalus and OS calcis.

In the articulation of the astragalus to the os calcis, the sur- Astra-

faces of the bones, where in contact, are covered with cartilage, f^ os

are invested by synovial membrane, and are retained in appo- Calcis.

sition by a strong interosseous ligament, and by an external and
a posterior band of fibres. The external lateral ligament, a small Exter-

band of fibres, is connected to the sides of the astragalus and os Lateral.

calcis, and is parallel to the middle portion of the external

lateral ligament of the ankle-joint, but a little anterior to it.

The posterior ligament consists of fibres between the contiguous Poste-

margins of the astragalus and os calcis, where they are grooved '^'°'"

for the tendon of the flexor pollicis ; it is concealed by this ten-

don. The ititerosseous ligament, situated between the bones, will inter-

be exposed by removing the head of the astragalus, which pro-
°'^^°^^-

jects beyond it, by means of a cut with a saw directed obliquely

upwards and inwards through the neck of the bone, and by taking

away the cellular membrane from the hollow on the outer side

of the foot between the astragalus and os calcis. This ligament
consists of strong vertical and oblique fibres, which are fixed to

the depression between the articular surfaces both of the astra-

galus and OS calcis. Its extent is from the outer to the inner

side of the bones, and it is much longer and stronger on the

outer than on the inner side ; much cellular membrane occupies

the intervals between the fibres, and sometimes there are two
distinct layers. Take away the astragalus by cutting through
the interosseous ligament, and the bones will be seen to touch
each other in two points : the posterior articulating surface, the

largest, is placed behind the interosseous ligament, and a sepa-

rate synovial membrane is found between the bones ; the anterior, synovial

small and oval, articulates with a similar surface on the under ^aJfes.

part of the neck of the astragalus, and is lubricated by another

synovial membrane, which projects upwards to the articulation

between the head of the astragalus and the scaphoid bone.
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Sometimes the anterior articular surface is divided into two,
with an additional small separate synovial membrane.

Oscaicis The OS Calais is united to the scaphoid only by means of liga-

ph^d" mentous processes, since the surfaces of the bones are not in
Bone, contact. There is one below the head of the astragalus, and

one on the outer side ; these serve to complete the cavity for

the reception of this process of bone, and are now visible in con-
inferior Sequence of its removal. The ijiferior ligameyit, inferior calcaneo-

mlnt. scaphoid, should be also exposed in the sole of the foot by re-

moving the cartilaginous substance interposed between it and
the tendon of the tibialis posticus. It is attached, behind, to the

anterior extremity of the os calcis, before the articular surface

for the astragalus, and in front, to a groove on the under surface

of the scaphoid bone, behind the insertion of the tibialis posticus.

The upper surface is covered by synovial membrane, and sup-

ports the head of the astragalus ; and the lower, in the sole of

the foot, is in contact with the tendon of the tibialis posticus, in

which there is oftentimes a sesamoid bone. The inner part is

thin, and joins the internal lateral ligament of the ankle, and
the outer is separated by an interval from the external calcaneo-

Exter- scaphoid. The external ligament, or external calcaneo-scaphoid,

forming the outer part of the cup-shaped cavity, is shorter than

the inferior, and is close to a band of fibres between the os calcis

and cuboid bone. It is fixed, behind, to the front of the os

calcis, between the articular surfaces for the cuboid bone and the

astragalus, and is inserted, in front, into the outer side of the

scaphoid bone : it is about halfan inch deep, and extends nearly

down to the inferior ligament ; at its insertion into the scaphoid

bone it is in close contact with an interosseous ligament between
this and the cuboid bone. The inner surface is lined by the sy-

synoviai novial membrane. The synovial membrane that covers the liga-

brane". mcuts and the head of the astragalus, is continuous with that of

the anterior articulation between the os calcis and astragalus.

By looking into the hollow formed by the ligaments, the mem-
brane is seen to form two transverse folds containing cellular

tissue; one lies before the articular surface of the os calcis, and
one behind that of the scaphoid bone.

Os calcis The surfaces of the os calcis and the cuboid bone, which are

^1^"' in contact, are covered with cartilage, and there are dorsal and
Bone, plantar ligaments between the ends of the bones : the latter

Superior are much the strongest. The superior ligament, or superior

melTt calcaneo-cuboid, consists of a thin band of fibres, separated into

portions by cellular intervals, and attached to the upper sur-

faces of the contiguous extremities of the two bones. ^Vhen
this is divided, some scattered fibres are seen to lie on the

synovial membrane ; and at the inner side of the cuboid bone is

a short band of strong fibres, beneath the preceding, which

passes from the superior and internal extremity of tlie os calcis
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to the upper and inner part of the cuboid bone ; it lies close to

the external calcaneo-scaphoid ligament. These ligaments are

covered by the extensor brevis digitorum. The i7iferior ligament ^ntenot.

will be seen in the sole of the foot, where it forms the longest

and strongest ligamentous structure. The direction of its super-

ficial fibres is longitudinal, but the deep project inwards be-

neath them ; which has occasioned the ligament to be divided

into a superficial portion or ligamentum longum plantse, and a

deep or inferior calcaneo-cuboid. The superficial portion is

attached to the under surface of the os calcis, as far back as the

interval between the two tuberosities ; the fibres proceed for-

wards, diverging, to be connected to the ridge on the under
surface of the cuboid bone, and some of them are prolonged

over the tendon of the peroneus longus muscle to the tarsal

extremities of the third and fourth metatarsal bones. The
accessorius muscle closely covers this portion, and on its inner

side appear the deep fibres, which are separated from it by a
reddish cellular membrane. The deep portion, exposed by
dividing the superficial, consists of radiating fibres, which pass

from the anterior tubercle on the under surface of the os calcis

to the surface of the cuboid, behind the ridge on this bone; this

portion is covered by the superficial, and is in contact with the

bones. The synovial membrane of this articulation is single and synovial

covers the surfaces of the bones. brane.

The scaphoid bone, not generally in contact with the cuboid, scaphoi^

is connected to it by ligamentous fibres, above, below, and be- bold""

tween the bones ; but to see the inferior, as well as the other ^0"^-

ligaments between the cuneiform bones, the tendon of the

tibialis posticus, and its processes of insertion should be carefully

removed from the sole of the foot. The superior or </or5fl!/ Superior

ligament is a band of fibres from the upper surface of the^'/nt'

scaphoid to the same part of the cuboid, on which it joins with

the ligament from the os calcis to the cuboid bone. The in- inferior.

ferior or plantar, longer than the upper, passes in like manner
between the bones, and is concealed by the tendon of the

tibialis posticus. Cut across these ligaments, and the external

calcaneo-scaphoid, so as to allow the os calcis to be separated

from the other tarsal bones, and the interosseous ligament is

seen. The interosseous ligament is a thick strong band of fibres, inter-

extended transversely between the contiguous surfaces of the •'^^^°"^-

scaphoid and cuboid bones ; its extent is about half the depth
of the inner surface, and the inferior border, wider than the

upper, is seen in the sole of the foot. When the bones touch

each other, so as to be covered with a layer of cartilage, there

is also present a synovial membrane to lubricate the surfaces.

The scaphoid bone is articulated to the three cuneiform by scaphoid

the three articular surfaces on its front, so as to form one form

articulation lined by a synovial membrane. There are dorsal ^°^^^-
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Dorsal and plantar bands between the bones. The dorsal ligaments

meli'ts.
^^'^ three in number, one to each cuneiform bone ; that to the

internal is the strongest, and that to the external, the weakest
and most oblique. The bands between the bones in the sole of

the foot are processes of insertion of the tendon of the tibialis

Synovial posticus, and are removed with the tendon. The synovial

teane. membrane covers the articular surfaces, sends two processes

between the cuneiform bones, and projects into the sole of the

foot, where it is covered by some scattei*ed fibres.

Union of The Cuneiform bones are articulated together by dorsal and

forSf'"
plantar bands, and by interosseous ligaments. The dorsal are

Bones, short transverse bands betv/een the upper surfaces of the bones.
Dorsal 'p}-|g plantar are wanting, except one transverse band between
ments. the internal and middle cuneiform. The interosseous ligaments,
Plantar, between the rough lateral surfaces not in contact, will be dis-

osseous. sected after the articulation of the bones of the tarsus with

those of the metatarsus, when the bones can be separated.

External In the articulation of the external cuneiform to the cuboid,

form to
^^^ bones touch by a part of their surface, which is covered with

Cuboid cartilage, and they are further retained in situ by a plantar.

Dorsal
^orsal, and an interosseous ligament. The dorsal ligament

Liga- passes transversely from the upper surface of the one bone to

^f" that of the other, as between the cuneiform bones. The plantar
Plantar. . n i- n^ i ^ , i • i •

consists or a few fibres between the two bones, which in some
Inter-: Subjects are very indistinct. The interosseous will be seen with
osseous.

^]^g interosseous of the cuneiform. Divide the plantar ligaments

connecting the scaphoid and cuneiform bones, and those joining

the cuneiform, and the external cuneiform and cuboid bones. The
Synovial Synovial membrane between the scaphoid and cuneiform bones

toane. ^^ ^^"^ seen to be single, and to send processes forwards to the

articulations of the cuneiform bones with each other and with

the cuboid, and one extends between the two inner cuneiform,

to the articulation of the second and third metatarsal bones with

the two outer cuneiform.

Tarsus I" the articulation of the tarsus with the metatarsus, the
to^Meta. tarsal extremities of the five metatarsal bones are in direct

union with the cuneiform and cuboid, or with the last row of

the tarsal bones, the three internal joining the three cuneiform,

and the two external, the cuboid : the surfaces, covered with

cartilage and lined by synovial membrane, are kept in contact

Dorsal by dorsal and plantar ligaments. The dorsal ligaments between

mente *^^^ endis, of the bones are longitudinal or oblique : there is one

to the metatarsal bone of the great toe from the internal

cuneiform ; the second metatarsal bone I'eceives a band from

each cuneiform, in consequence of its impaction between them ;

between the third metatarsal and external cuneiform is a thin

band ; and the fourth and fifth metatarsal have, in like manner,

a band to each from the cuboid bone, that to the fifth being
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directed outwards to its projecting extremity. The plantar Plantar,

ligaments are also, mostly, longitudinal. There is one between
the first and internal cuneiform, besides the prolongation of the

tendon of insertion of the tibialis anticus muscle. The second

metatarsal has an inferior longitudinal band connecting it to the

middle cuneiform, and two internal ligaments that unite it to

the internal cuneiform;—one a deep strong interosseous ligament

to the inner surface of its base, and the other is a superficial

fasciculus, extended from the anterior part of the^cuneiform to it

and the third metatarsal: it has also an external longitudinal

band from the tendon of insertion of the tibialis posticus. The
third metatarsal has an inferior band from the external cuneiform,

and an external one from the same bone, which limits, in this

direction, the synovial membrane of the second and third meta-
tarsal bones ; it receives also some fibres from the band of the

internal cuneiform. The fourth and the fifth metatarsal have
no inferior ligaments to the cuboid, but only some scattered

fibres, the tendon of the peroneus longus taking the place of

them ; the fourth receives on its inner side a longitudinal band
from the external cuneiform, which isolates the synovial mem-
brane of the two outer metatarsal bones ; and the fifth receives

by its tuberosity a band of plantar fascia, which connects it to

the OS calcis, and in the sole of the foot there is a transverse

band to the external cuneiform bone. Open the articulation

between the tarsus and metatarsus by cutting through the

dorsal ligaments, and the synovial membranes, and line of union

of the bones are observed. The synovial membranes between synovia

the tarsus and metatarsus are three:—a separate one for the first
^ra^g

metatarsal and internal cuneiform ; another for the articulation

of the second and third with the middle and external cuneiform,

which is a continuation of the membrane between the scaphoid

and cuneiform, and is prolonged between the two internal

cuneiform bones; and the last is between the two external

metatarsal and the cuboid bone. The line of union of the Articu

tarsus and metatarsus across the foot, is very irregular, and if'"^"'^"

the last row of tarsal bones, which enter into it, be looked at, it

will present the following appearance :— the internal and ex-

ternal cuneiform bones project, whilst the middle cuneiform and
the cuboid are posterior to them, the middle, being half an inch

behind the extremity of the internal cuneiform. The meta-
tarsal bones are so united together that the heads of some pro-

ject backwards, and the prominences formed by these fit into

the depressions between the tarsal bones ; thus, the head of the

second, fourth, and fifth project backwards beyond tlie line of

the others, but that of the second, which is wedged in between
the outer and inner cuneiform bones, the farthest. To open
these articulations from without inwards, it would be required

to carry the knife obliquely inwards and forwards, from the
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tuberosity of the fifth metatarsal bone to the base of the
second, for the articulation of the three outer metatarsal bones

;

to pass about two lines behind this, for the articulation of the
second; and half an inch in front of the line of the second, for

the union of the fii'st metatarsal bone.

Inter- Separate forcibly the cuneiform bones from each other and

i!f|f."^
from the cuboid, to see the strong interosseous ligaments be-

ments twccn them ; in doing this the ligaments will be frequently

Guild- found to break off thin shells of bone rather than rupture. The
Bones, interosseous ligament between the internal and middle cuneiform

is attached also to the head of the second metatarsal bone.
That between the middle and external is weak ; but that be-

tween the external and the cuboid bone is very strong, and
occupies nearly the depth of the bones.

Meta- The metatarsal bones are united at their tarsal extremity by

Bones, dorsal, plantai', and interosseous ligaments. The dorsal consist

Dorsal of transversc fibres extended from the upper surface of the base

melfts °^ ^"^'^ bone to that next it, except between the two first ; those

Plantar. Dctween the fourth and fifth are the strongest. The plantar

ligaments are similar to the dorsal, but none are found between
Inter- the two first. The interosseous ligaments are short transverse

fibres uniting together the heads of the four outer toes ; they

are fixed to the lateral rough surfaces, and to see them the

heads of the bones must be torn asunder. The articular sur-

faces between the heads are covered by prolongations of the

Synovial synovial me7nhrane which serves for their articulation with the

brane. tarsus. The digital extremities of the metatarsal bones are

united by the transverse metatarsal ligament, which has been
dissected.

Meta- The articulations of the metatarsal bones with the phalanges

Bones to givc risc to joints that have considerable motion, though less

langfi^'^" than in the corresponding ones of the hand, and they result

from the convex head of the metatarsal bone being received

into the cup-shaped cavity of the phalanx. A capsular ligament

surrounds the ends of the bones, and there are also lateral liga-

ments; but the tendons that pass over the joint, to flex or

extend the last phalanges, serve the purpose of superior and
inferior ligaments, and the joint is further strengthened by an

expansion sent to the capsule from the extensor tendon. The
Capsular capsular ligament surrounds the heads of the metatarsal bone

mlnt.^ and phalanx, being connected to each at a little distance

from the articulating surface. It is very thin above, but much
thickened below by the presence of a cartilaginous portion,

Inferior, named inferior ligament, which is hollowed out to receive the

flexor tendons, and is connected to their sheath and the trans-

verse metatarsal ligament ; this thickened part is very loosely

attached, posteriorly, to the under part of the metatarsal bone,

and it is joined on the sides by some fibres of the lateral liga-
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ments. The lateral ligaments are two, one for each side, and Lateral,

are attached to the tubercles on the sides of the head of
the metatarsal bone ; from this point the fibres radiate, passing

forwards and downwards, and are inserted into the inferior liga-

ment and base of the phalanx. Open the articulation ; the

head of the metatarsal bone will be seen to leave the articular

surface of the phalanx in extension of the articulation, and to

rest on the inferior ligament. The synovial membrane covers synovial

the bones and ligaments, and projects at the upper part. The dis-
articulation of the first metatarsal bone with its phalanx differs Ymt
from the rest in having two sesamoid bones developed in the M^ta-

tendons inserted into the base of the phalanx, and these are

connected to the inferior and lateral ligaments : the external

sesamoid bone is the largest. When this articulation is opened,

the articular surface of the metatarsal bone will be seen to be
grooved for the sesamoid bones.

The articulations of the phalanges are two for each toe, Union of

except the first, for which only one exists. The ends of the [ange^.*'

bones are articulated in the same manner as the heads of the

metatarsal bones with the phalanges, and the same ligaments

are found in them. Viz. a capsular, with a thickened inferior

ligament, and two lateral, though they are less strongly marked

:

these will be most readily dissected in the articulations between
the phalanges of the finger, where the ligaments are larger and
more evident. The articulation between the two last phalanges

is still much more indistinct, and the small bones entering into

it are frequently connected by osseous union.
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TABLE OF THE ARTERIES OF THE LOWER EXTREMITY.*

Externalpudic{^;^^nor

superficial epi-
gastric

superficial cir.

cumflex ilii.

Profunda -

External circumflex

internal circumflex

first perforating

second perforating

third perforating -

terminal branch

{Ascending
descending

I

transverse.'

r Muscular
articular

1'

ascending to tro-
chanter

transverse to the
hamstrings.

_ f Muscular
" I anastomotic.
{Muscular
anastomotic]
nutritious.

r Muscular
"I anastomotic.

Muscular

Anastomotic S Superficial
'• deep.

f Muscular
superior internal
superior external articular

inferior internal

inferior external articular

Popliteal
Anterior tibial

Recurrent
cutaneous
muscular
internal malleolar
external malleolar
articular

f Muscular
< articular,

f three interos.
t seous.

interosseous
communicating

to deep arch
Digital, to great

toe and half
the next.

tarsal

metatarsal

magna pollicis

Posterior tibial

Internal recur-
rent

peroneal

r Muscular
nutritious
anterior pero-

neal
posterior pero-
neal

nutritious to
tibia

communicating j

to peroneal

;rrLl plantar {Muscul-s.

Muscular

external plantar

plantar arch

Transverse or
communicating.

Muscular
posterior perfor-

ating
digital, for three

toes and a half
anterior perfor-

ating.

* The branches of the internal iliac artery, dissectedj in the extremity, will be found in the table
of the arteries of the abdomen.
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TABLE OF THE VEINS OF THE LOWER EXTREMITY.*
Muscular

Anastomotic

Profunda

! Superficial
^ deep.
Terminal branch
first perforating

second perforating

third perforating

External circumflex

Internal circumflex

Internal sa-

phena

Popliteal

Branch from dorsal arch
of the foot

plantar
veins of os calcis

communicating with
posterior tibial

communicating with
anterior tibial

articular at knee
communicating with
deep veins of thigh
(sometimes)

cutaneous from outei
part of thigh

external pudic
superficial epigastric

superficial circumflex ilii.

( Muscular
t nutritious.

{Ascending
transverse
descending.

I

Muscular
articular
ascending to tro-

chanter
transverse to

hamstrings.

Posterior tibial

external plantar

internal plantar

tarsal.

communicating
to sapliena.

peroneal

Anterior tibial

External saphena

sural
articular
muscular

internal recur,
rent.

"magna pollicis

communicating
to deep arch

interosseous
metatarsal
tarsal

malleolar
communicating

to saphena
muscular
recurrent

f

Branch from
dorsal arch of
foot

1

plantar
veins from outer
side of OS calcis

(.cutaneous in the leg.

communicating
to external sa-
ph ena

muscular

plantar arch

f communicating
1 to saphena.

r Muscular

I
anterior pero-

j neal

I

posterior pero-

l neal.

Posterior perfor-
ating

digital three toes
and a half

anterior perfor-
ating.

digital.

interrosseous.

• The veins with the internal iliac arteries will be found in the table of the veins of the abdomen
3 B
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TABLE OF THE SPINAL NERVES OF THE LOWER EXTREMITY.
1. External f Posterior cutaneous
cutaneous l anterior cutane-| Superior

ous - -' inferior.

2. Obturator

. Anterior •

crural

. Femoral
branch of
genito-
crural

{To obturator trunk
to pectineus
to hip-joint,

to obturator extern us
to articulation

To pectineus
to gracilis

to adductor longus
_ long cutaneous nerve.
• To adductor brevis

and magnus
. articular.
" To femoral artery
to pectineus
middle cutaneous
internal cutaneous
accessory cutaneous of
saphenus

l- to sartorius.
To rectus
to vastus externus - articular,

to crureus
to vastus internus

accessory -

superficial divi-

sion

deep division

Superficial por-
tion

deep portion

To integu-
ments.

I internal saphe-
nus

- articular.

Superior or an-
terior

_ f Posterior
"l anterior.';

, Small sci

atic :{

. Great sci.

atic -

Inferior gluteal
inferior pudendal
cutaneous to gluteal region, thigh, and leg.

Articular to hip
to quadratus 1

and inferior I .. ,

gemellus
f

art'cular.

(sometimes) J

to hamstrings
superior external
articular.

external popli-

teal

. internal popliteal

Inferior external articular
cutaneous
communicating to
saphenus

recurrent articular
musculo-cutane- f To peronei
ous - -l cutaneous to toes.

f

Muscular
internal

external

Superior internal articular
inferior and posterior articular

muscular
communicating

to saphenus

Cutaneous to toes.

Muscular
. articular.

. posterior tibial -

Muscular to flexors
cutaneous

r Cutaneous of the sole]

I
muscular

internal plantar < four digital

I communicating
I articular.

. Superior
gluteal
from
lumbo.
sacral

{upper branch

lower branch

L external plantar

- To gluteus medius and minimus.
r To glutei

"1 to tensor vagince femoris.i'3

[ Superficial

[ deep '-

r Muscular
I
two digital

Jcommuni-J
eating

L articular.
|

c Muscular
\ articular.
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TABLE OF THE MUSCLES MOVING THE LOWER EXTREMITY.*

THE THIGH IS MOVED

forwards by
Psoas magnus
Iliacus
Tensor vaginEE femoris
Pectineus
Adductor longus
Adductor brevis.

backwards by
Gluteus maximus
Part of gluteus medius
Pyriformis
Obturator internus
Part of adductor magnus
Long head of biceps
Semi-tendinosus
Semi-membranosus.

inwards by
Psoas magnus
Iliacus
Pectineus
Gracilis
Adductor longus
Adductor brevis
Adductor magnus
Obturator externus
Quadratus femoiis.

outwards by
Tensor vagins femoris
Gluteus maximus
Gluteus medius
Gluteus minimus
Pyriformis.

THE THIGH IS ROTATED

inwards by
Tensor vagina femoris
Part of gluteus medius

;

and, when the leg is

extended, by
Sartorius
Semi-tendinosus.

' outwards by
Gluteus maximus
Part of gluteus medius
Pyriformis
Gemellus superior
Obturator internus
Gemellus inferior
Quadratus femoris
Obturator externus
Psoas magnus
Iliacus
Adductor longus
Adductor brevis
Adductor magnus
Biceps cruris {slightly).

THE LEG IS MOVED

backivards, or flexed by forwards,or extended by
Semi-tendinosus Rectus
Biceps Crureus
Semi-membranosus Vastus externus
Gracilis Vastus internus.
Sartorius
Popliteus.

THE FOOT IS MOVED

forwards, or flexed by
Tibialis anticus
Extensor proprius pol-

licis

Extensor longus digi-

torum
Peroneus tertius.

backwards, or extended by
Gastrocnemius
Plantaris
Soleus
Flexorlongus digitorura
Flexor longus pollicis

Tibialis posticus
Peroneus longus
Peroneus brevis.

inwards by outwards by^
Extensor proprius pol- Peroneus longus

licis Peroneus brevis
Flexor longus digitorum Extensor longus digi
Flexor longus pollicis. torum
Tibialis posticus. Peroneus tertius.

THE TOES ARE MOVED

backwards orflexed by forwards, or extended by
Abductor pollicis

Flexor brevis digitorum
Abductor minimi digiti

Flexor longus pollicis

Flexor longus digitorum
Flexor accessorius
IiUmbricales
Flexor brevis pollicis

Adductor pollicis

Flexor brevis minimi
digiti

Interossei.

Extensor longus digi-

torum ',

Extensor proprius pol-

licis

Extensor brevis digi-

torum.

inwards by
Abductor pollicis

Interossei.

outwards by
Adductor pollicis
Adductor minimi digiti
Interossei.

• This table is taken from Quain's "Elements of Anatomy."
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INDEX.

The letter (o) prefixed to the figures refers to the origin, (c) to the course, and (d) to the
distribution, of a nerve or vessel, when it is described in different pages. j

Abdomen, 504.

dissection of, 468.

Abdominal aponeurosis, 474.

cavity, 504.

regions, 505.

ring, external, 475.

internal, 487.
wall, 468.

Abducens nerve, (o) 23. (c) 61. (d) 97.

Abductor indicis, 419.

minimi digiti, 415.

pedis, 695.

oculi, 98.

pollicis manus, 414.

pollicis pedis, 694.

Accelerator urinae muscle, 457.

Accessorius muscle, 699.

ad sacro-lumbalem, 135.

Accessory nerve, (o) 24. (c) 217. (d)

127.

Accessory of the obturator, (o) 569. (d)

651.

Accessory of the saphenus, 647.

Acervulus, 45.

Acini of the liver, structure, 549.

vessels, 549.

Acromial artery, inferior, 315.

sifperior, 130.

cutaneous nerves, 1 20.

thoracic artery, 315.

Acromio-clavicular articulation, 373.

Adductor brevis, 652.

longus, 651.

magnus, 656, 680.

[minimi digiti, 416.

oculi, 98.

pollicis manus, 415.

pollicis pedis, 700.

Alar ligaments of axis, 277.

ligaments of knee, 719.

Alveolar vein, 71. 191.

AmpuUse, membranous, 294.

Ampullae of the semi-circular canals,

291.

3b

Amygdala of cerebellum, 49.

of fauces, 238.

Anastomotic artery of brachial, 384.
[

artery of femoral, 642.

Anconeus muscle, 425.

Angular artery, 71. 97.

vein, 71.

Ankle-joint, 722.

Annular ligament ofankle, anterior, 707.

external, 707.
internal, 691.

ligament of wrist, anterior, 420.
ligament of wrist, posterior,

421. 431.

protuberance, 28.

Annulus of Vieussens, 337.
Anterior commissure, 33. 46,

medullary velum, 51.
Anti-helix, 78.

Anti-tragus, 78.

Anti-tragus muscle, 79.

Aorta, 342.

abdominal, 523.
thoracic, 357.

Aortic arch, 342.

opening, 562.
plexus, 522.
sinus, 343.

Aperture of the aorta, 342.
of the cavae, 337.
of the coronary arteries, 342.

vein, 337.
of the Eustachian tube, 237.
of the femoral artery, 642.
of the larynx, 238.
of the mouth, 238.
of the nostrils, 235.
of the oesophagus, 239.
of the pulmonary artery, 339.

veins, 340.
Aponeurosis, epicranial, 7.

of external oblique, 474.
of the femoral artery, 641.
intercostal, 321.

3
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Aponeurosis of internal oblique, 480.

lumbar, 125.

palmar, 407.

of the pharynx, 234.

plantar, 692.

of the soft palate, 236.

temporal, 7.

of the transversalis muscle,

483.

vertebral, 132.

Appendix auriculae, 334.

C£Bci, 539.

vermiformis, 539.
Appendices epiplo'icEe, 516.

Aqueduct of the cochlea, 293.

of Sylvius, 44.

of the vestibule, 291.

Aqueous humour, 109.

Arachnoid membrane of the brain, 13.

of the skull, 13.

of the spine, 150.

Arbor vitae cerebelli, 50.

vita3 uteri, 608.

Arch of aorta, 342.

crural or femoral, 477.

of diaphragm, 560.

palmar deep, 417.

superficial, 408.

plantar, 701.

of soft palate, 235.

Arciform fibres, 26.

Arm, dissection of, 375.

Avter. acromialis, inferior, 315.

superior, 130.

anastomotica brachialis, 384.

magna, 642.

angularis faciei, 71.

ophthaimica, 97.

aorta abdominalis, 523.

thoracica, 357.

articulares inferiores, 674.

superiores, 673.
articularis azygos, 674.

auricularis posterior (d) 3. (o)

183.

axillaris, 303. 314.

basilaris, 17.

brachialis, 381.

brachio-cephaliea, 343.

bronehiales, 351.

buccalis, 191.

capsularis inferior, 553.

medius, 553.

superior, 552.

earotis communis dextra, 174.

carotis communis sinistra, 226,

344.

carotis externa, 180.

Arter. carotis interna (d) 18. (c) 62,
209.

carpi ulnaris anterior, 402.

posterior, 402.
radialis anterior, 399.

posterior, 430.
centralis retinee, 95. (d) 111.
cerebelli inferior, ] 7.

inferior anterior, 18.

superior, 18.

cerebri anterior, 19.

media, 19.

posterior, 18.

cervicalis aseendens, 171.

cervicalis profunda, (o) 172. (d)
143.

choroidea cerebri, 19.

ciliares anteriores (o) 96. (d)
108.

ciliares posteriores, (o) 96. (d)
108.

circumflexa anterior, 370.

externa, 646.

circumflexa ilii interna, 491.
ilii superficialis, 470.

(d) 624.

interna, 653. 669.
posterior, 369.

coccygea, 665.
cochlese, 295.

cceliaca, 528.

colica dextra, 518.

media, 518.

sinistra, 521.

comes nervi ischiadici, 665.
mediani, 401.

phrenici, 346.

communlcans cerebri anterior,

19.

communicans cerebri posterior,

19.

communicans palmaris, 409.

plantaris, 702.

coronaria dextra, 335.

labii inferioris, 70.

labii superioris, 71.

sinistra, 335.

ventriculi, 529.

corporis bulbosi, 463.

cavernosi, 463. (d) 605,
cremasterica, 489.

cystica, 530. (d) 551.

deferentialis, 595.

dentalis anterior, 206.

inferior, 190.

superior, 191.

diaphragmaticae, 552.

digitales manus, 409. 417.-
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Arter. digitales pedis, 701.

dorsales poUicis, 430.

dorsalis carpi radialis, 430.

carpi ulnaris, 402.

indicis, 430.

linguse, 201.

pedis, 711.

penis, (o) 463. (d) 472.

pollieis pedis, 711.

scapulas,^ (o) 316. (d)

374.
epigastrica, 490.

epigastrica superficialis, 470. (d)

624.

ethmoidalis anterior, 96. (d) 255.

ethmoidalis posterior, 96. (d)
255.

facialis, (d) 70. (o) 182.

femoralis, 637, 641.

frontalis, 2. 97.

gastricae, 529.

gastro-duodenalis, 530.

epiploica dextra, 531.

epiploica sinistra, 529.

glutea, (o) 593. (d) 663.

h£emorrhoidales inferiores, (d)

454. (o) 462.

hEemorrhoidalis media, 595.

hamorrhoidalis superior, (o)

521.

helicinse, 605.

hepatica, 530. 546, (d) 547.

hyoidea lingualis, 201.

thyroideae, 181.

hypogastrica, 591.

iliaca externa, 555.

interna, 591.

iliacae communes, 554.
ilio-colica, 518.

lumbalis, 592.
ineisoria, 190.

infra-acromialis, 315.

orbitalis, 191. 206.

scapularis, 367.
spinalis, 374^

intercostales anteriores, 323.

intercostales, rami anteriores, 322.

357. 486.

intercostales, rami posteriores,

142. 357.

intercostalis superior, (o) 172.

(d) 358.

interlobulares, 547.

interossea, 405.

anterior, 405.
posterior, 428.

interossese manus, 418.

pedis, 712,

3 B

Arter. intestinales, 518.

intra-spinales, 157.

ischiadica, (o) 593. (d) 666.
labialis inferior, 70.

lachrymalis, 95.

laryngealis inferior, 265.

superior, (o) 181. (d)
265.

lingualis, 200.

lumbales, 570.

rami anteriores, 571.

rami posteriores, 142.

(o) 570.

magna pollieis manus, 417.

pedis, 702.

malleolaris externa, 711.

interna, 711.

mammaria interna, (o) 170. (c)

346. (d) 323. 490.

masseterica, 190.

maxillaris interna, 189.

meatus interni, 295.
mediastinae, 323.

meningeee anteriores, (d) 58.

meninges raedias, 58. (o) 183.

190. 211.

meninges parva, 58. 190.

posteriores, 17. 58.

mentalis, 190.

mesenterica inferior, 521.

superior, 517.
metacarpa radialis, 430.

ulnaris, 401.
metatarsea, 712.

muscularis, 183.

musculo-phrenica, 323.
mylo-hyoidea, 190.

nasalis, 97.

nasalis lateralis, 71.

septi, 71.
]

nutritia femoris, 654.

fibula;, 989.

humeri, 384.

tibiae, 690.

obturatoria, (o) 593. (d) 658.
occipitalis, (d) 3. (c) 143. (o)

183.

oesophageales, 357. 529.
ophthalmica, 95.

palatina inferior, 182.

superior, 255.
palmaris profunda, 417.' '

]

palpebralis inferior, 97. ]

superior, 97.

pancreatica magna, 529.

pancreaticae parvee, 529.
pancreatico-duodenalis, 530.'

perforantes femorales, 654.

.
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Arter. perforantes mammariae internae,

S23.

perforantes manus, 417.

pedis, 701.

pericardiacae, 323.
perinsei superficialis, 454.

peronea, 689.

anterior, 689.

posterior, 690.
pharyngea ascendens, 211.

phrenicae inferiores, 552.

superiores, 346.

plantaris externa, 696, 701.

interna, 696, 701.

poplitea, 672.

princeps cervicis, 143.

profundacervicis(o) 172. (d) 143.

femoris, 653.

inferior, 384.

profunda superior, (o) 384. (d)

388.
pterygoidea, 254.

pterygoideae, 191.

pterygo-palatina, 254.

pudenda externae, 470. 638. (d)

623.

; pudenda interna,(o)593.(d)462.

pulmonalis, 339.

dextra, 329. 340. 351.
sinistra, 329.340. 351.

pylorica inferior, 530.

superior, 530.

radialis, 397. 429. (d) 416.

indicis, 417.

ranina, 201.

recurrens interossea posterior,429.
radialis, 398.

tibialis, 711.

ulnaris anterior, 401.

ulnaris posterior, 401,
renales, 553.

sacra media, 594.

sacro-lateralis, 592.

i
scapularis posterior, 131.

signioidea, 521.

spermatica, (o) 554. (c) 489. 554.

(d) 503.

spheno-palatina, 254.

spinales posteriores, 16. 155.

[
spinalis anterior, 17. 154.

splenica, 529.

[
sterno-mastoidea, 181.

stylo-mastoidea, (o)183. (d)289.

subclavia dextra, 118. 168.

sinistra, 225. (o) 344,

sublingualis, 201.

subnientalis, 182.

subscapularis, 315.

Arter. superficialis colli, 130.

voice, 398.
supra-acromialis, 130.

orbitalis, (d) 2. 95.

scapularis, (o) 130. (d) 374.
spinalis, 374.

tarsea, 712.

temporales profandae, 191.
temporalis, 184.

temporalis anterior, 3.

media, 184.

posterior, 3.

superficialis, 3.

thoracica acromialis, 315.
alaris, 315.

humeraria, 315.
longa, 315.

suprema, 315.
thyroidea inferior, 171.

superior, 181.

tibialis antica, 710.

postica, 689.

tonsillaris, 182.

transversalis perinmi, 456.

ponds, 17.

pubis, 490.

transversalis colli, (o) 171. (d)

130.

transversalis faciei, (d)| 71. (o)

171.

transversalis humeri, (d) 130.

(o) 171.

tympanica, 190.

inferior, 289.

superior, 289.

ulnaris, 400.

umbilicalis, 591.

uterina, 595.

vaginales hepatis, 547.

vaginalis, 596.

vertebralis, (o) 170. (c') 143.272.

vesicalis inferior, 595.

media, 595.

superior, 595.

vestibuli, 296.

vidiana, 58. 289.

Articular popliteal arteries, 673.

nerves, 675.

veins, 674.

Articulation, acromio-clavicular, 373.

astragalo-scaphoid, 724.

astragalus to os calcis, 725.

atlo-axoidean, 275. 277.

of bones of the tympanum,
284.

of carpal bones, 436,

carpo-metacarpal, 438.
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Articulation of cervical vertebra, 273.
chondro-costal, 363.

sternal, 363.

of coccygeal bones, 614.
coraco-clavicular, 372.
of costal cartilages, 363.
costo-clavicular, 278.

vertebral, 362.
crico-aryt£enoid, 269.

thyroid, 268.

of cuneiform bones, 728.

cuneiform to cuboid, 728.

to scaphoid, 727.
of dorsal vertebrae, 363.
femoro-tibial or knee, 716.
humero-cubital or elbow,

431.

ilio-femoral or hip, 680.
of lower jaw, 188.

of lumbar vertebrse, 614.

ofthe metacarpal bones,437.

metacarpo-phalangeal, 439.
metatarsal, 730.

metatarso-phalangeal, 730.

occipito-atloidean, 275. 278.

axoidean, 276.
OS calcis to cuboid, 726.

to scaphoid, 726.

peroneo-tibial inferior, 722.
peroneo-tibial superior,

721.

phalangeal of fingers, 439.
of toes, 731.

of pubic symphysis, 590.
radio-carpal or wrist, 434.

cubital inferior, 435.
superior, 432.

sacro-coccygeal, 613.

iliac, 611.

vertebral, 613.

scaphoid to cuboid, 727.
to cuneiform, 727.

scapulo-clavicular, 372,

373.

scapulo-humeral, 390.

sterno-clavicular, 278.
tarso-metatarsal, 728.

temporo-maxillary, 188.

thyro-aryt£enoid, 269.

tibio-tarsal or ankle, 722.
Arcus externus diaphragmatis, 560.

internus diaphragmatis, 560.

Arytseno-epiglottidean folds, 239.

muscle, 260.

Arytaeno-epiglottideus inferior muscle,
262.

Arytaenoid cartilage, 267.

gland, 263.

Arytasnoid muscle, 260.

Ascending cervical artery, 171.

vein, 172.

pharyngeal artery, 211.

vein, 212.

Attollens aurem, 6.

oculum, 91.

Attrahens aurem, 6.

Auditory tube, external, 280.

Auditory nerve, (o) 23. (d) 295.
]

Auricle of the ear, 78.

Auricles of the heart, 334.

left, 340,

right, 336.
Auricular artery, posterior, (d) 3. (o)

183.

nerves, anterior, 120. 194.

posterior, 5. 82.

vein, 4. 183.

Auricular nerve of Arnold, (o) 215. (d)
289.

Auriculae, 334.

Auriculo-temporal nerve, 1 94.

Auriculo-ventricular aperture, left, 341

.

right, 338.
Aurlcularis magnus nerve, 119.

Axilla, 307.

dissection of, 306.
Axillary artery, 303. 314.

or brachial plexus, 316.
glands, 310.

vein, 303. 314.

Axis, coeliac of artery, 528.

thyroid of artery, 170.

Azygos artery, 674.

ganglion, 20. 600.

vein, large, (o) 562. (d) 354.

small, 355.

uvulse muscle, 237.

Back, dissection of, 121.
Base of brain, 1 5.

Base of the skull, arteries of, 58.

dissection of, 54.
nerves of, 59.

Basilar artery, 17.

sinus, 57.

Basilic vein, 377.

Beak of the corpus callosum, S3.

Biceps femoris muscle, 677. 716.

flexor cubiti, 379, 390. 421
Bicuspid teeth, 242.

Biventer cervicis muscle, 137.

Bladder, form of, 580. 589.
ligaments of, 579. 582. 587.
relations of, 581. 589.
structure of, 602.

Bones of the ear, 284.
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Brachial aponeurosis, 379.
artery, 381.

plexus, 173. 316.

veins, 384.

Brachialis anticus, 384. 420.

Brachio-cephalic artery, 343.'

vein, left, 345.

right, 345.

Brain, base of, 15.

examination of base, 25.

examination of interior, 34.

membranes of, 9. 13.

origin of nerves, 20.

removal of, 11.

vessels of, 16.

Bronchial arteries, 351.

veins, 351.

glands, 351.

Bronchus, left, 329. 352.

right, 329. 352.

structure of, 353.
Brunner's glands, 537.
Buccal artery, 191.

glands, 241.

nerve, 193.

vein, 71,

Buccinator muscle, 68.

Bulb of the urethra, 585.
artery of, 463.
nerve of, 464.

Bulbous part of the urethra, 604.
Bulbus olfactorius, 21.

Calamus scriptorius, 52.

Calices of the kidney, 558,
Caliciform papillce, 256.
Canal of Bichat, 43.

of Fontana, 106,

of Petit, 113.

of the tensor tympani, 283.
Canalis spiralis cochlea, 292.
Canthus, 75.

Capsular arteries, inferior, 553.
middle, 553.
superior, 552.

veins, 553.

ligament of the hip, 680.

of the knee, 716.

of the shoulder, 390.

of the thumb, 438.
Capsule of crystalline lens, 114,

of GHsson, 547.
supra-renal, 559.

Caput coli, 539.

gallinaginis, 603.
Cardiac ganglion, 332.
Cardiac nerve, mferior, (o) 224. 230.

(d) 349.

Cardiac nerve, middle, (o) 223. 230.

(d) 349.

of pneumo- gastric, (o)

217. 230. (d) 330.

superior, (o) 222. 230.

(d) 331.

Cardiac plexus, 331. 349.

Carneae coluranse, 338. 341.

Carotid artery, external, 1 80.

internal, (d) 18. (c) 62.

209.

left common, 226. 344,

right common, 174.

plexus, 221.

Carpal artery, radial anterior, 399.

posterior, 430.

ulnar anterior, 402.

posterior, 402.

Carpo-metacarpal articulation, 438.

Cartilage, aryteenoid, 267.

cricoid, 266.

cuneiform, 267.

of the ear, 79.

interarticular of the clavicle,

278.

interarticular of hip, 681.

of jaw, 189.

of knee, 720.

of ribs, 362.

of vertebrje, 275.

365. 615.

of wrist, 436.

interosseous of carpus, 439.

of tarsus, 725.

730.

thyroid, 266.

triangular of the nose, 243.

Cartilages of the nose, 73.

Caruncula lachrymalis, 75.

CarunculsB myrtiformes, 607.

Cava, inferior, 524.

superior, 345.

Cavernous body, 585.

artery of, (o) 463. (d)

605.

ganglion and nerves, 62.

sinus, 57.

Cavity of the omentum, 515.

Central artery of the retina, (o) 95. (d)

111.

pillar of the cochlea, 292.

tube of the modiolus, 292.

Centrum ovale, 35.

Cephalic vein, 377.

Cerebellar arteries, inferior, 17.

superior, 18.

Cerebellum, form of, 48.

lobes of, 49.
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Cerebellum, structure of, 50.

'

Cerebral artery, anterior, 19.

middle, 19.

posterior, 18.

protuberance, form, 28.

structure, 29.

Cerebrum, division into lobes, 15.

form of, 34.

Cervical fascia, 116. 160.

ganglion, inferior, 223. 229.

middle, 223. 229.

superior, 221.
glands, 121.

nerves, anterior branches, 176.

posterior, 138.

plexus of nerves, 176.

plexus of nerves, deep branches,

177.

plexus of nerves, superficial,

116.

plexus, posterior, 140.

Cervicalis ascendens artery, 171.

muscle, 135.

vein, 172.

profunda artery, (o) 172. (d)

143.

profunda vein, 144,

superficialis nerve, 120. 159.

Cervico-facial nerve, 84.

Cervix uteri, 608.

vesicae, 582.

Chamber of the eye, anterior, 108.

posterior, 108.

Cheeks, 241.

Chiasma of the optic nerves, 21.

Chondro-costal articulations, 363.

sternal articulations, 363.

Chorda tympani nerve, (o) 251. (d) 195.

Chordae tendinese, 330. 341.

vocales, 262.

Willisii, 10.

Choroid artery of the brain, 19.

coat of the eye, 105.

plexuses of the brain, 43, 44.

53.

veins of the eye, 105. 108.

of the brain, 43.

CUia, 75.

Ciliary arteries, (o) 96. (d) 108.

ligament, 106.

processes of the choroid, 106.

of the hyaloid, 112.

nerves of nasal, (o) 93. (d) 108.

of lenticular ganglion, 94.

Circle of Willis, 20.

Circular sinus, 57.

Circumflex artery, anterior, 370.

external, 646.

Cii-cumflex artery of the ilium, deep, 491.
artery of the ilium, superfi-

cial, 470. (d) 624.
internal, 653. 669.
posterior, 369.

nerve, (o) 319. (d) 370.
Clavicular cutaneous nerves, 120. 305.
Clitoris, 607.

Cochlea, 292.

nerve of, 295.

'

vessels of, 295.

Coccygeal artery, 665.

muscle, 575.

Coecum coli, form, 539.

interior, 540.

relations of, 508.

structure of, 539.
valve of, 541.

Cceliac artery, 528.

plexus, 533.

Colic artery, left, 521.

middle, 518.

right, 518.

veins, 518.

Colon, form, 539.

ascending, relations of, 508.

descending, 509.

sigmoid flexure, 509.

structure of, 539.

transverse, 509.
Columella, 48.

Columnae earner, 338. 341.

Columns of the vagina, 609.

Comes nervi ischiadici artery, 665.

phrenici artery, 346.

Commissure, anterior, 33. 46.

of the cerebellum, 49. 53.

of the cord, 156.

great, 35.

of the optic nerves, 21.

posterior, 46.

soft, 44.

Communicating artery of anterior cere-

bral, 19.

artery of posterior cere-

bral, 19.

artery in the palm, 409.

saphenus nerves, 683.

Complexus muscle, 137.

Compressor of the nose, 69.

of the urethra, 460.

of the veins of the penis, 473.

Conarium, 45.

Concha, 78.

Coni vasculosi, 503.

Conical papillae, 256.

Conjoined tendon, 480, 483.

Conjunctiva, 75,
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Conoid ligament, 372.

Constrictor inferior, 232.

of the fauces, 238.

middle, 233.

superior, 233.

Convolution of the corpus callosum, 30.

34.

Coraco-brachialis muscle, 380.

clavicular articulation, 372.
humeral ligament, 390.

Cordiform tendon, 560.

Cornea, 103.

Cornicula laryngis, 267.

Cornu inferius ventriculi cerebri, 41.

Corona ciliaris, 112.

glandis, 586.

Coronary arteries of the heart, 335.

of the lips, 70.

artery of the stomach, 529.
ligament of the liver, 544.

plexus of the stomach, 533.
plexuses of the heart, 336.

vein of the stomach, 529.
Corpora albicantia, 31.

Arantii, 339. 342.

cavernosa, 585. 604.

Malpighiana, 558.

mamillaria, 557.
olivaria, 26.

pyramidalia anteriora, 26.

posteriora, 53.

quadrigemina, 47.

restiformia, 27. 53.

striata, 33. 39, 47.

Corpus callosum, 32, 35.

dentatum cerebelli, 51.

medullEe, 27.

denticulatum, 42.

fimbriatum, 38.

uteri, 608.
geniculatum externum, 45.

internum, 45.

Highmori, 502.

luteum, 609.
psalloides, 39.

spongiosum urethrse, 585.
thyroideum, 227.

Corpuscules of Malpighi, 543.
Corrugator supercilii muscle, 66.

Cortical substance of the kidney, 558.

Costo-clavicular ligament, 278.

coracoid membrane, 313.
Cotyloid ligament, 681.
Covered band of Reil, 35.
Cowper's glands, 461.
Cranial aponeurosis, 7.

nerves, 20.

Cremaster muscle, 481.

Cremasteric artery, 489.

fascia, 481.

Cribriform fascia, 625.

Crico-arytaenoid articulation, 269-

muscle, lateral, 260."'

posterior, 260.

Crico-thyroid articulation, 268.

membrane, 268.

muscle, 259.

Cricoid cartilage, 266.

Crucial ligaments, 719.

Crura cerebelli, 51.

cerebri, 30, 48.

of the diaphragm, 560.

of the fornix, 46.

Crureus muscle, 645.

Crural arch, 628.

deep, 489.

canal, 630.

hernia, 500, 631.

nerve, anterior (o) 568. d)

647.

ring, 500, 630.

Crystalline lens, 113.

capsule, 114.

Cupola cochleae, 292.

Cuneiform articulations, 728.

cartilages, 267.

Cutaneous nerves of the abdomen, 468.

of the arm, 378.

of the back, 122.

of the buttock, 659.

of the ear, 79.

of the face, 80.

of the foot, back, 705.

sole, 692.

of the forearm, 392.

of the hand, back, 392.

palm, 406.

of the head, 4.

of the leg, back, 683.

front, 705.

of the neck, behind,

122.

of the neck, fore part,

119.

of the perinaeum, 452.

of the shoulder, 368.

ofthe thigh, back, 670.

front, 659.

of the thorax, 305.

Cystic artery, 530. (d)551.
duct, 551.

plexus of nerves, 534.

Decussation of the pyramids, 26.

Deep cervical artery, (o) 172. (d) 143.

crural arch, 489.
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Deferential artery, 595. ,

Deltoid ligament, 723.

muscle, 368.

Dens sapientiae, 242.

Dental artery, anterior, 206-

inferior, 190.

superior, 191

Dental nerve, anterior, 206.

inferior, 194.

posterior, 205

Dental vein, anterior, 206.

inferior, 191.

superior, 255.

Dentate fascia, 42.

ligament, 152.

Descendens noni nerve, 179.

Depressor anguli oris, 69.

labii inferioris, 69.

labii superioris alaeque nasi,

69.

oculi, 98.

Diaphragm, 361. 559.

Diaphragmatic arteries, 552.

plexus, 534. (d) 552.

Digastric muscle, 178.

nerve, 82.

Digital arteries of plantar, 701.

of radial, 417.

of tibial, anterior, 702.

of ulnar, 409.

nerves of median, 410.

of plantar, 697, 698.

of radial, 393.

of ulnar, 410.

Dissection of the abdomen, 468.

of the abdominal cavity, 504.

of the abdominal wall, 468.

of the anterior commissure,

33.

of the aorta, 330. 354. 523.

561.

of the arm, 375.

of the axilla, 306.

of the back, 121.

of the base of the skull, 54.

of the brachial plexus, 316.

of the brain, 25. 34.

of the brain, membranes, 9.

13.

of the brain, origin of nerves,

20.

of the buttock, 659.

of the cardiac ganglion, 330.

plexus, 348.
'

of the carotid artery, internal,

207.

of the carotid plexus, 207.

of the cerebellum, 48.

Dissection of the cerebrum, 34.

of the corpus callosum, 32.
striatum, 33.

of the cervical ganglia, 207.
220.

of the cervical plexus, 119.
of the crus cerebri, 30. 48.

of the ear, external, 78.

muscles, 78.

nerves, 79.

vessels, 79.

of the ear, internal, 279.
muscles, 285.
nerves, 287. 295.

vessels, 289. 295.

of the eighth nerve, 212.

of the eye, 103.

lids, 75.

of the face, 64.

of femoral hernia, 498.

sheath, 627.
of the fifth ventricle of the

brain, 37.

of the foot, back," 705.
sole, 691.

of the forearm, 391.

back, 421.
front, 394.

of the fourth ventricle, 52.
of the glosso-pharyngeal

nerve, 207. 212.

of the hand, back, 421.

palm, 406.
of the head, deep parts, 246.

external parts, 1.

of the heart, 333.
of the hypogastric plexus,

520.

of the inferior maxillary
nerve, 185. 189.

of the inguinal hernia, 491.
region, 491.

of the internal maxillary
artery, 185.

of the iliac vessels, 590.
of Jacobson's nerve, 287.
of the labyrinth, 289.
of the larynx, 258.

cartilages, 266.
muscles, 258.
nerves, 263.

of the lateral ventricles, 35.
of the left side of head and

neck, 224.

;

of the leg, back, 682.

front, 705.
of the ligaments of atlas and

axis, 275. 277.
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Dissection of the ligaments of atlas and
occiput, 275. 277.

of the ligaments of axis and
occiput, 276.

of the ligaments of clavicle

and scapula, 372.

of the ligaments of hip-joint,

680.

of the ligaments of jaw,

188.

of the ligaments of lower ex-

tremity, 715.

of the ligaments of pelvis,

612.

of the ligaments of ribs, 361.

of the ligaments of shoulder,

389.

of the ligaments of upper ex-

tremity, 431.

of the ligaments of vertebrae,

cervical, 273.

of the ligaments of vertebrse,

dorsal, 363.

of the ligaments of vertebrae,

lumbar, 614.

of the lower extremity, 621.

of the lungs, 328.

root, 328.

of Meckel's ganglion, 246.

of the medulla oblongata, 26.

of the mouth, 240.

of the neck, 114. 269.

of the neck, anterior triangle,

158.

of the neck, posterior triangle,

114.

of the ninth nerve, 207. 212.

of the nose, 242.

of the ophthalmic of the fifth

nerve, 87.

of the orbit, 87.

of the otic ganglion, 252.

of the pelvis, female, 586.

of the pelvis, female, side

view, 586.

of the pelvis, male, 571.

of the pelvis, male, side view,

574.

of the perinseum, female,

466.

of the perinaeum, male, 447.

of the pharynx, 230.

of the pneumo-gastric nerve,

207. 212.

of the pons, 29.

of the popliteal space, 671.

of the portio dura nerve, (d)

80. (c) 250.

Dissection of the portio mollis nerve,

294.

of the posterior mediastinum,
327. 354.

of the pterygoid region, 185.

of the sacral ganglia, 571.
600.

of the sacral plexus. 598.

of the saphenous opening,

623. 625.

of the semilunar ganglia,

532.

of the shoulder, 366.
of the soft palate, 238.
of the solar plexus, 532.
of the spermatic cord, 488.
of the spinal cord, 148.

vessels, 157.

of the submaxillary region,

197.

of the superior maxillary
nerve, 204.

of the testis, 501.
of the thigh, back, 659. 669.

front, 622.

of the third ventricle, 44.

of the thorax, 324.

of the thoracic aorta, 330.
354.

of the tongue, 255.
of the triangular space of the

thigh, 636.

of the tympanum, 279.

of the tympanum, arteries ofj

289.

of the tympanum, nerves of,

287.

of the upper extremity, 303.
of the vena cava inferior,

523.

of the vidian nerve, 248.

Divisions of the cord, 155.

of the cord, antero-lateral,

156.

posterior divi-

sion, 156.

posterior median
cord, 156.

Dorsal artery of the penis, 463. (d) 472.
of the tongue, 201.

of the scapula (o) 316.

(d) 374.
Dorsal nerves, anterior branches, 359.

569.

posterior branches, 140.

360.

of the penis (o) 464. (d)

472.
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Dorsi-lumbar nerve, 506.

Dorsi-spinal veins, 144.

Ductus ad nasum, 101.

arteriosus, 340.

communis choledoehus, 531.
cysticus, 551.

hepaticus, 531. 546.
lymphaticus, 310.

pancreaticus, 542.
Stenonis, 73.

Ductus ejaculatorii, 601. 604.

thoracicus, (d) 226. (c) 355. (o)
562.

dexter, 310.
Whartoni, 196. 204.

Duodenum, peritoneum of, 514.
relations, 526.
structure, 536.

Dura mater, 9.

of the cord, 149.
nerves of, 59.

processes of, 54.

vessels of, 58.

Ear, external, 78.

internal, 279.

Eighth nerve, (o) 24. (d) 213.

Elastic cornea, 104.

Elbow-joint, 431.

Eminentia coUateralis, 41.

Endolymph, 294.

Epididymis, 503.

Epigastric artery, 490.

Epigastric artery, superficial,4 70.(d)624.

region of the abdomen, 505.

veins, 490.

Epiglottidean gland, 268.

Epiglottis, 239, 267.

Epiploon, 515.

Erector clitoridis, 466.

penis, 457.

spina, 135, 136.

Ethmoidal arteries, 96.

Eustachian tube, cartilaginous part, 237.

osseous part, 284.

valve, 337.

Expansion from the vasti, 645.

Extensor carpi radialis bi-evis, 423.

longus, 422.

carpi ulnaris, 425.

digiti minimi, 424.

digitorum brevis, 712.

communis, 424.

longus pedis, 709.

indicis, 427.

ossis metacarpi, 426.

proprius pollicis, 708.

primi internodii pollicis, 426.

Extensor secundi internodii pollicis, 427.
External cutaneous nerve of the arm,

(o)318. (c)385. (d)393.
cutaneous nerve of the thigh,

(o) 568. (d) 633. 660.
Eye, 102.

brows, 74.

globe, 102.

lashes, 75.

lids, 75.

nerves of, 76.

vessels of, 76. .

Facial artery, (d) 70. (o) 182.

nerve, 80.

vein, 71. 183.

Falciform ligament of the liver, 543.
process of fascia lata, 626.

Fallopian tube, 608.

Falx cerebelli, 54.

cerebri, 11.

Fascia axillary, 305.

brachial, 379.

cervical, deep, 116. 160.

superficial, 115.
costo-coracoid, 313.
cremasteric, 481,
cribriform, 625.
dentata, 42.

dorsal of the foot, 707.
of the forearm, 394.
iliac, 499. 563. 572.
intercolumnar, 476.
intermuscular of the humerus

387.
of the thigh, 646.

lata, 635. 669.
of the leg, 684. 686. 706.
lumborum, 125.

obturator, 573.
palmar, 407.
pelvic, 572.

perinseal, deep, 459.
superficial, 451.

plantar, deep, 692,
propria, 499. 631.
of the quadratus, 562.
spermatic, 476.
temporal, 7.

transversalis, 486. 499.
vesical, 576.

Femoral arch, 628.

artery, 637. 641,
canal, 630.

hernia, 500. 631.
ring, 500. 630.
sheath, 500. 629.

interior of, 629.
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Femoral vein, 637. 641.

Femoro-tibial articulation, 716.

Fenestra ovalis, 282.

Fibrous cone of Reil, 40.

Fifth nerve, (o) 22. (c) 60.

Fillet of Reil, 27. 29. 48.

of the corpus callosum, 32.

Fimbria of the Fallopian tube, 608.

First nerve, (o) 20. (d) 246.

Fissure of Bichat, 42.

of Glasserius, 282.

longitudinal, 545.

of Sylvius, 31.

transverse, 545.

for vena cava, 545.

Fissures of Santorini, 80.

Flexor accessorius muscle, 699.

brevis minimi digiti, 416.

pedis, 701.

carpi radialis, 395, 420.

ulnaris, 396.

digitorum brevis pedis, 694.

longus pedis, 687. 699.

profundus, 404. 412.

sublimis, 399. 411.

poUicis longus, 405, 413.

pedis, 688. 698.

poUicis brevis, 414.

pedis, 700.

Flocculus cerebelli, 49.

Follicles Meibomian, 77.

ceruminous, 281.

of Leiberkuehn, 537, 538.

solitary, 540.

tubular, 540.

Foramen centrale of the eye, 111.

coecum, 25, 256.

commune anterius, 38.

of Monro, 38.

ovale, 337.

rotundum, 283.

of Winslow, 516.

Foramina Thebesii, 337.

Forearm, dissection of, 391.

Fornix, 38.

Fossa hemi-elliptica, 291.

hemispherica, 291.

ischio-rectal, 450.

navicular of the ear, 78.

of the urethra, 604.

of the pudendum, 607.

ovalis, 337.

sulciformis, 291.

Fourth nerve (o) 22. (c) 60. (d) 89.

Fourth ventricle, 52.

Fovea hemi-elliptica, 291.

hemispherica, 291.

Fraenum epiglottidis, 239.

Frsenum labii inferioris, 241.

superioris, 241.

lingu£E, 240.

prasputii, 585.

Frontal artery, 2. 97.

nerve, 89.

vein, 3.

Fungiform papillee, 256.

Galea capitis, 7.

Galen, veins of, 43.

Ganglia, cervical, inferior, 223. 229.

middle, 223. 229.
superior, 221.

lumbar, 570.
sacral, 600.

semilunar, 532,

thoracic, 360.

Ganglion, azygos, 20. 600.

cardiac, superficial, 332.
Gasserian, 60.

impar, 600.

lenticular, 94.

Meckel's, 247.

ophthalmic, 94.

otic, 252.

of Kibes, 20.

spheno-palatine, 247.
submaxillary, 202.

Gall bladder, relations, 550.

structure, 550.

Gastric artery, 529.
plexus, 533.

vein, 529.

Gastro-colic omentum, 515.
duodenal artery, 530.

epiploic artery, left, 529.
right, 531.

veins, 531.
hepatic omentum, 515.

Gastrocnemius muscle, 684.
Gemellus inferior muscle, 668.

sviperior muscle, 668.
General commissure of the cerebellunij

53.

Genio-hyo-glossus, 199.

hyoid muscle, 199.

Genito-crural nerve, (o) 567. (d) 488 ,

634
Gimbernat's ligament, 478. 628.
Gland, epiglottidean, 268.

lachrymal, 89.

parotid, 72. 86.

pineal, 45.

pituitary, 32.

prostate, 58. 601.

sublingual, 203.
submaxillary, 196.
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Glands, agminate, 538,

arytsenoid, 263.

axillary, 310,

bronchial, 35L
Brunner's, 537.

buccal, 241.

cervical, 121.

ceruminous, 281.

concatenate, 121,

Cowper's, 461.

inguinal, 624.

labial, 241.

laryngeal, 263,

lingual, 256.

lumbar, 570.

mammary, 310.

mediastinal, 356,

Meibomian, 77.

mesenteric, 520.

molar, 73.

odoriferous, 585.

of Pacchionus, 10,

pelvic, 597.

Peyer's, 538.

popliteal, 675,

solitary, 538.

of Tyson, 585.

Glans of the clitoris, 607,

of the penis, 586.

Glasserian fissure, 282,

Glenoid ligament, 391.

Glisson's capsule, 547.

Globus major epididymis., 504.

minor epididymis, 504.

Glosso-pharyngeal nerve, (o) 24. (d)

213.

Glottis, 262.

Gluteal artery, 663. (o) 593.

nerve, superior, 664.

nerves, inferior, 666.

Gluteus maximus muscle, 661.

medius muscle, 662.

minimus muscle, 664.

Gracilis, muscle, 650.

Graafian vesicles, 609.

Great omentum, 515.

Grey substance of the cord, 156.

of the corpus striatum,

33.

of the third ventricle,

45.

tubercle of Rolando, 53.

Gustatory nerve, 1 95. (d) 202.

Half arch of the palate, 235.

Hamulus lamina spiralis, 293.

Hand, 406.

dissection of, 406.-

Hasmorrhoidal artery, inferior, (d) 454,
middle, 595.
superior, (o)521.
(d)595.

nerve, inferior, (o) 464,
(d) 452.

plexus, 597.

Head, dissection of, 1.

Heart, 333.

dissection of, 333,

H«licis major muscle, 79,

minor muscle, 79,

Helicotrema, 293.

Helix, 78.

Hepatic artery, 530. 546. (d) 547,

ducts, 531. 546. (o) 548.

plexus, 533, (d) 548.

veins, 548.

Hernia, crural or femoral, 500.
inguinal, external, 495,

internal, 496.

Hippocampus, major, 41.

minor, 41.

Humero-cubital articulation, 431,
Hyaloid membrane. 111.

Hymen, 588. 607.

Hyo-glossus muscle, 198,

Hyoid bone, 265.

Hypochondriac region of the abdomen,
505,

Hypogastric plexus of nerves, 522. 597
region of the abdomen, 505.

Hypoglossal nerve, (o) 24. (c) 179. 218,
(d) 203.

Iliac artery, common, 554,

external, 555.
internal, 591.

fascia, 499. 563.

region of the abdomen, 505,
vein, common, 555.

external, 555.

interna], 596.

Iliac portion of the fascia lata, 626
Iliacus muscle, 564, 657.

Ilio-ccecal valve, 541.

Ilio-colic artery, 518,

valve, 541,

femoral articulation, 680.

inguinal nei-ve, (d) 471. 485. (o)
567.

lumbar artery, 592,

Ilium intestine, relations of, 507,
structure of, 538,

Incisor branch of nerve, 1 95.

teeth, 242.

Incus, 287.

Indicator muscle, 427.

3c
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Inferior cornu of the lateral ventricle, 41

.

Inferior maxillary nerve, (o)60. (d)192.

Infra-orbital artery, 191. 206.

nerve, 85. 203.

vein, 206.

scapular artery, 367.

spinal artery, 374.

trochlear nerve, 93.

Infra-spinatus muscle, 370.

Infuiidibulum of the brain, 31.

of the cochlea, 292.

Inguinal canal, 493.

glands, 624.

hernia, external, 495.

internal, 496.

region of the abdomen, 505.

Interarticular cartilage of the jaw, 1 89.

cartilage sterno-clavicular,

278.

cartilage of the wrist, 436.

cartilages of the knee, 720.

Interclavicular ligament, 278.

Intercolumnar fascia, 476.

fibres, 476.

Intercostal aponeurosis, 321.

arteries, anterior branches,

322. 357.

posterior branches,

142. 357.

artery, superior, (o) 172.

(d) 358.

muscle, external, 147. 321.

internal, 321. 359.

nerves, (o) 148. (d) 322.

359. 384.

nerves, cutaneous anterior,

306. 469.

nerves, cutaneous middle,

306. 309, 468.

veins, superior,. 355.

Intercosto-humeral nerves, (o) 309. (d)

378.

Intestine, large, 508. 539.

small, 507. 537.

Intermuscular septa of the arm, 387.

of the thigh, 646.

Internal cutaneous nerve of the arm,

(o) 318. (c) 378. 383. (d) 392.

Internal cutaneous nerve of the thigh,

(d) 634. (o) 647.

Interosseous arteries of the foot, 712.

artery, anterior, 405.

posterior, 428.

ligament of the arm, 433.

of the leg, 721.

muscles of the foot, 703.

muscles of the hand, 419.

430.

Interosseous nerve, anterior, 406.

posterior, 429.
Interspinal muscles, 146.
Intertransverse muscles, 147. 271.
Intestinal arteries, 518.

canal, 505.

form, 505.

divisions, 505.
structure, 534.

villi, 537.
Intestinum crassum, 505.

tenue, 505.
Intra-spinal arteries, 157.

veins, 158.
Iris, 106.

Ischio-rectal fossa, 450.
Island of Reil, 3 1

.

Isthmvis faucium, 238.
of the thyroid body, 227.

Iter a tertio ad quartum ventriculum,
44.

Iter ad infundibulum, 44.

Jacob's membrane, 109.
Jacobson's nerve, (o) 214. (d) 288.
Jejunum, relations of, 507.

structure, 538.
Joint, ankle, 722.

elbow, 431.

hip, 680.

knee, 716.

lower jaw, 188.

shoulder, 390.

wrist, 434.

Jugular vein, anterior, 160.

external, 115.

internal, 210.

Kidney, form, 556.

relations of, 511.

structure, 557.
vessels of, 556.

Knee of the corpus callosum, 33.

Knee-joint, 716.

Labia, 241.

pudendi externa, 607.

interna, 607.
Labial glands, 241.

artery, inferior, 70.

Labyrinth, membranous, 294.

osseous, 290.

Lachrymal artery, 95.

canals, 100.

duct, 101.

gland, 89.

nerve, 90.

sac, 101.
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Lacteal vessels, 520.

LacunEB of the urethra, 604.

Lamina cinerea, 32.

cornea cerebri, 41.

spiralis cochleae, 292,

Large intestine or colon, 508. 539.

Laryngeal arteries, 265.

nerve, external, 216.

inferior, (o) 216. (d)

264.

superior, (o) 217. (d)

264.

pouch, 262.

veins, 265.

Larynx, 258,

aperture of, 261,

cartilages of, 266.

dissection of, 258.

interior of, 261.

muscles, 259.

nerves, 263.

ventricle, 261.

vessels, 265.

Lateral fibres of the cord, 27.

sinus, 56,

ventricles, 36.

Latissimus dorsi, 124. 128, 319.

Laxator tympani, 286.

Leg, dissection of the back, 682.

front, 705.

Lenticular ganglion, 94.

Levator anguli oris, 67.

scapula, 128.

ani, 456. 575.

glandulffi thyreoideffi, 227.

labii inferioris, 69.

superioris, 67.

alseque nasi, 67.

palati, 236.

palpebrse superioris, 91.

prostatas, 577.

Levatores costarum, 147.

Lieberkuehn's follicles, 537, 538.

Ligament of the lung, 326.

Ligaments ofthe bladder, 579. 582. 587.

of the larynx, 268.

of the ovary, 609.

of the uterus, 587.

Ligament, alar of the axis, 277.

of the knee, 719.

annular, anterior of the an-

kle, 707.

external of the an-

kle, 707.

internal of the an-

kle, 691.

anniilar, anterior of the wrist,

420.

3c

Ligament, annular, posterior of the
wrist, 421. 431.

astragalo-scaphoid, 725.
atlo-axoid, anterior, 275,

posterior, 275.
transverse, 277.

calcaneo-astragaloid external,

725.

calcaneo-astragaloid, poste-

rior, 725.

«alcaneo-euboid, inferior, 727.

superior, 727,

calcaneo-scaphoid, external,

726.

calcaneo-scaphoid, inferior

726.

capsular of the hip, 680.

of the knee, 716:

of the shoulder, 390.

of the thumb, 438.

carpal, dorsal, 436.

palmar, 436.

common, anterior, 274. 365,

615.
common, posterior, 274. 364,

615.
conoid, 372.

coraco-acromial, 373.

clavicular, 372.

humeral, 390,

costo-clavieular, 278.

coracoid, 313.

transverse, anterior, 362.
middle, 363.
posterior, 362,

costo-vertebral, 362.

cotyloid, 681.

crico-thyroid, 268,

crucial, 719.

deltoid, 723.

dentate, 152.

dorsal of the carpus, 437,
of Gimbernat, 478, 628.
glenoid, 391.

ilio-femoral, 681.

lumbar, 612.

interarticuiar of the clavicle,

278.

of the hip, 681.
of the jaw, 1 89,

ofthe knee, 720.
ofthepubes,590.

ofthe ribs, 362,
of the wrist,

436.
interclavicular, 278,

int;erosseous of astragalus and
OS calcis, 725.

2 •
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Ligament, interosseous of carpus, 439.

interosseous of cuneiform

bones, 730.

interosseous of metacarpal

bones, 437.

interosseous of metatarsal

bones, 730.

interosseous of radius and ul-

na, 433.

interosseous of the scaphoid

and cuboid, 727.

interosseous of the tibia and
fibula, 721.

interosseous, inferior, of the

- _ tibia and fibula, 722.

interspinal, 273. 364.614.
intervertebral, 275. 365. 615.

lateral, external of the ankle,

723.

lateral, Internal, 723.

lateral, external of the carpus,

437.

lateral, internal, 437.

lateral, external of the elbow',

431.

lateral, internal, 431.

lateral, phalangeal of the foot,

731.

lateral, phalangeal of the

hand, 439.

lateral, external of the jaw,

188.

lateral, internal, 188.

lateral, external of the knee,

716.

lateral, internal, 717.

lateral, external of the wrist,

434.

lateral, internal, 434.

long plantar, 727.

metacarpal, dorsal, 437.

palmar, 437.

metatarsal, dorsal, 730.

palmar, 730.

mucous, 719.

obturator, 611.

occipito-atloid, anterior, 276.

posterior, 276,

occipito-axoid, 276.

odontoid, 277.

orbicular of the radius, 432.

of the patella, 718.

peroneo-tibial, upper anterior,

721,
peroneo-tibial, upper poste-

rior, 721.

peroneo-tibial, lower anterior,

722.

Ligament, peroneo-tibial, lower poste-

rior, 722.

of Poupart, 477. 628.

proper of the scapula, 373.

pubic anterior, 590.

posterior, 590.

round of the hip, 681.

round of the radius and ulna,

434.

sacro-coccygeal, anterior, 613.

posterior, 614.

sacro-iliac, anterior, 612.

oblique, 612.

posterior, 612.

sacro-sciatic, anterior or large,

669.

sacro-sciatic, posterior or

small, 613. 670.

sacro-vertebral, 613.

of the scapula, anterior, 373.

posterior, 373.

stellate, 362.

sterno-clavicular, anterior,

278.

sterno-clavicular, posterior,

278.

stylo-hyoid, 207.

maxillary, 189,

sub-pubic, 590.

supra-spinous, 273. 364. 614.

suspensory of penis, 472.

tarso-metatarsal, dorsal, 728.

plantar, 729.

thyro-hyoid, 268.

arytsenoid, 269.

tibio-tarsal, 722.

transverse of the atlas, 277.

of the fingers, 407.

of the hip, 681.

of the knee, 721.

of the metacarpus,

418.

of the metatarsus,

702.

of the toes, 693.
trapezoid, 373.

triangular of the abdomen,
478.

of the urethra, 459.
of Winslow, or posterior, 717.

Ligamentum arcuatum externum, 560,

internum, 560.

dentatum, 152.

latum pulmonis, 326.

mucosum, 719.

nucha?, 128.

subflavum, 274. 363. 614.

teres, 681.
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Limbus luteus, 111.

Linea alba, 476.

semilunaris, 477.

Liinese transversa, 477.

Lingual artery, 200.

glands, 256.

nerve, 195. (d) 202.

veins, 202.

Liingualis muscle, 200.

Lips, 241.

Liquor Cotunni, 293.

Morgagni, 114.

Lithotomy, 465.

Liver, form and divisions, 544,

ligaments, 543.

relations of, 509.
structure, 547.

vessels, 546.

Lobes of the cerebellum, 49.

of the cerebrum, 15.

Lobular biliary plexus, 549.

Lobular venous plexus, 549.

Lobules of the testis, 503.

Lobulus auris, 78.

caudatus, 545.

quadratus, 545.

Spigelii, 545.

Locus niger, 30.

perforatus, 31.

Longissiraus dorsi, 136.

Longitudinal fissure of the liver, 545.

sinus, inferior, 56,

superior, 9.

Longus colli muscle, 270.

Lumbar aponeurosis, 125.

arteries, 570.
anterior branches, 57 1

.

posterior branches, 142.

(o)571.
ganglia, 570.

glands, 570.

nerves, anterior branches, 566,

posterior branches, 141.

plexus, 566.

region of the abdomen, 505.

veins, 571.

Lumbo-aortic plexus, 522.

sacral nerve, 569.

Lumbricales of the foot, 699.

of the hand, 413.

Lungs, 328.

form, 328.

relations, 328.

structure, 352.

Lymphatic duet, 355.

Lymphatics of the arm, 377.

of the axilla, 310.

of the groin, 470.

3 C

Lymphatics of the loins, 570.
of the lungs, 351.
of the mesentery, 520.

of the neck, 121.

of the pelvis, 597.

of the penis, 470.

of the popliteal space, 675.

of the thorax, 323. 356.

Lyra, 39.

Macula cribrosa, 291.

Malleus, 286.
Malleolar artery, external, 711.

internal, 711.

Mammary artery, internal, (o) 170. (d)

323. 490. (c) 346.

gland, 310.

Mamillse of the kidney, 557.
Masseter muscle, 184.

Masseteric artery, 190.

nerve, 193.

Mastoid cells, 283.

Maxillary artery, internal, 189.

nerve, inferior, (o) 60. (d) 1 92.

superior, 205.

vein, internal, 191.

Meatus, artery of, 295.

Meatus auditorius externus, 280.

nerves of, 281.

vessels of, 281.

Meatuses of the nose, 244.

Meckel's ganglion, 247.

Median basilic vein, 376.

cephalic vein, 377.
nerve, (o) 318. (c) 382. 402.

(d) 410.

vein, 392.

Mediastinum, anterior, 327.

posterior, 327.

testis, 502.

Mediastinal arteries, 323.

Medulla innominata, 30.

oblongata, 25.

spinalis, 152.

Medullary capsule of Reil, 33.

layer of the retina, 110.

substance of the kidney, 557.

velum, anterior, 51.

posterior, 50.

Meibomian follicles, 77.

Membrana dentata, 152.

pigmenti, 105.

pupillaris, 107.

sacciformis, 436.

tympani, 281.

Membrane hyaloid, 111.

Jacobs, 109.

of the labyrinth, 293.
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Membranous labyrinth, 294.

part of the urethra, 584.

604.

Membranula of Zinn, 1 1 3.

Meningeal artery, anterior, 58,

middle, 58. 190.

posterior, 58.

small, 58. 190.
Mental artery, 190.

nerve, (o) 195. (d) 85.

Mesenteric artery, inferior, 521.
superior, 517.

glands, 520. 522.

plexus, inferior, 522.
superior, 5 ] 9.

vein, inferior, 521.
superior, 519,

Mesentery, 5h6.

Meso-eascum, 516.

colon, left, 516.

right, 516.

transverse, 515.
rectum, 516.

Metacarpal artery, 401. 43Q.
Metatarsal artery, 712.
Mitral valve, 341.

Modiolus, 292.

Molar teeth, 242*.

glands, 73.

Mons veneris, 607.

Morsus diaboli, 608.

Motor oculi nerve, (o) 22. (c) 60. (d)
92. 97.

Mouth, cavity of, 240.

Multifidus spina muscle^ 146.

Muscles of the ureters, 603.
Muscular artery, 183.

Musculi pectinati, 337. 341.

Musculo-phrenic artery, 323.

Museulo-cutaneous nerve, (o) 318. (d)

705.

of the lumbar plexus,

567.

Musculo-spiral nerve, (o) 319. (d) 388.
Muse, abductor digiti minimi, 415.

digit! minimipedis, 695.
indicis, 419.

oculi, 98.

pollicis, 414.

pollicis pedis, 694.

accelerator urins, 457,

accessorius pedis, 699.

accessorius ad sacro lumbalem,
135.

adductor brevis, 652.

digiti minimi, 416.

longus, 651.
magnus, 656. 680.

Muse, adductor oculi, 98.

pollicis manus, 415,

pedis, 700.

anconeus, 425^

anterior auris, 6.

anti-tragus, 79.

arytsenoideus, 260.

arytseno-epiglottideus, 260.

arytasno-epiglottideus, inferior,

262.

attolens aurem, 6.

oculum, 91.

attrahens aurem, 6.

azygos uvulse, 237.

biceps femoris, 677. 716.

flexor cubiti, 379. 390,
421.

biventer cervicis, 137.

brachialis anticus, 384. 420;

buccinator, 68.

eervicalis ascendens, 135.

circumflexus palati, 236.

coccygeus, 57'5.

eoraplexus, 137.

compressor naris, 69.

urethra^ 460.

venas dorsalis penis,

473.

constrictor inferior, 232.

isthmi faucium, 238.
constrictor medius, 233.

superior, 233.

coraco-brachialis, 380.

corrugator supercilii, 6&.

cremaster, 481,

crico-arytaenoideus lateralis, 260.
posticus, 260.

thyroideus, 259.

crureus, 645.

deltoides, 368.

depressor anguli oris, 69.

labii inferioris, 69.

superioris alaque
nasi, 69.

oculi, 98.

diaphragma, 361, 559.

digastricus, 178.

erector clitoridis, 466.

penis, 457.

spinas, 135, 136.

extensor carpi radialis brevis, 423.

longus, 422.

ulnaris, 425.

digiti miniini, 424.

digitorum brevis pedis,

712.

digitorum communis,
424.
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Muse, extensor digitorum loiigus pedis,

709.

indieis, 427.

ossis metacarpi pollicis,

426.

primi internodii pollicis,

426.

pollicis propriusj 708.

secundi internodii pol-

licis, 427.

flexor accessorius, 699.

brevis digiti minimi, 416.

brevis digiti minimi pedis,

701.

carpi radialis, 396. 420.

ulnaris, 396.

digitorum brevis pedis,

694.

profundus, 404.

412
sublimis, 399.

411.

longus pedis,

687. 699.

pollicis longus, 405. 413.

pedis, 688, 698.
pollicis brevis, 414.

pedis, 700.

gastrocnemius, 684.

gemellus inferior, 668.

superior, 668.

genio-hyo-glossus, 199.

hyoideus, 1 99.

gluteus maximus, 661.

medius, 662.

minimus, 664.
gracilis, 650.

helicis major, 79.

helicis minor, 79.

hyo-glossus, 198.

iliacus, 564, 657.

indicator, 427.

infra-spinatus, 370.
intercostales externi, 147, 321.

interni, 321, 359.

interossei manus dorsales, 419.

430.

palmares, 419.

430.

pedis dorsales, 703.

plantares, 703.

interspinales, 146.

inter-transversales, 147. 271.

latissimus dorsi, 124. 128. 319.

laxator tympani major, 286.

levator angtili oris, 67.

scapulse, 128.

ani, 456, 575.

3 c

Muse, levator glandulse thyreoideae, 227.

labii inferioris, 69.

superioris, 67.

superioris alaque
nasi, 67.

palati, 236.

palpebrae, 91.

prostata?, 577.

uvulse, 237.

levatores costarum, 147.

lingualis, 200.

longissimus dorsi, 136.

longus colli, 270.

lumbricales nianiis, 413.

pedis, 699.

mallei externus, 286.

parvus, 286.

internus, 285.

massetericus, 184.

multifidus spinae, 146.

mylo-hyoideus, 196. 198.

obliquus abdominis externus,

474. 479.

obliquus abdominis internus,

479. 482.

obliquus capitis inferior, 144.

superior, 145.

obliquus oculi inferior, 98.

superior, 91.

obturator externus, 658. 669.

internus, 611. 668.

occipito-frontalis, 6.

omo-hyoideus, 129. 165.

opponens digiti minimi, 416.

pollicis, 414.

orbicularis oris, 66.

palpebrarum, 65.

palato-glossus, 238.

pharyngeus, 238.

palmaris brevis, 407.

longus, 396.

peetineus, 650.

pectoralis major, 311.

minor, 313.

peroneus brevis, 715.

longus, 714.

tertius, 709.

plantaris, 685.

platysma myoides, 115. 159.

popiiteus, 686. 716.

pronator quadratus, 405.
radii teres, 395.

psoas magnus, 563. 657.

parvus, 563.

pterygoideus externus, 187.

internus, 187.

pyramidalis abdominis, 484.

nasi, 66.



756 INDEX.

Muse, pyriformis, 610. 664.

quadratus femoris, 669.

lumborum, 565.

quadriceps extensor cruris, 643.

rectus abdominis, 483.

capitis anticus major, 270.

anticus minor, 271

.

lateralis, 218.

capitis posticus major, 145.

minor, 145,

femoris, 643, 664.
oculi externus, 98.

inferior, 98,

internus, 98,

superior, 91,

retrahens aurem. 6.

rhomboid eus major, 129.

minor, 128.

risorius Santorini, 68.

sacro-lumbalis, 135.

sartorius, 639.

scalenus anticus, 1 66.

minimus, 168.

posticus, 167.

semi-spinalis colli, 146.

dorsi, 146.

semi-membranosus, 679. 717.

semi-tendinosus, 678.
serratus magnus, 133. 320.

posticus inferior, 132.

superior, 132.

soleus, 685.

sphincter ani externus, 455.
internus, 456.

vaginae, 466.

spinalis dorsi, 134.

splenius capitis, 133.

colli, 133.

stapedius, 286.

sterno-cleido-mastoideus, 1 63,

hyoideus, 165.

thyroideus, 165.

stylo-glossus, 199.

hyoideus, 179.

pharyngeus, 207.

subclavius, 319.

subscapularis, 367.

supinator radii brevis, 427.

longus, 422.

supra-spinatus, 374.

temporalis, 8. 185.

tensor palati, 236.

tarsi, 100.

tympani, 285.

vaginas femoris, 643.

teres major, 271.

minor, 271.

thyro-aryt«noideus, 260.

Muse, thyro-epiglottideus, 261.
hyoideus, 166.

tibialis anticus, 708.

posticus, 687. 704.

trachelo-mastoideus, 136.

tragus, 79.

transversalis abdominis, 482.

colli, 136.

transversus auris, 79.

pedis, 701.

perinsei, 457.

alter, 457,

trapezius, 124. 127.

triangularis sterni, 324,

triceps extensor cubiti, 386.

vastus externus, 643. 645.

internus, 644, 645.

zygomaticus major, 67.

minor, 67.

Mylo-hyoid artery, 190.

muscle, 196. 198.

nerve, 195.

Nares posterior, 235.

Nasal artery, 97.

lateral, 71.

cartilages, 73.

duct, 101.

fossse, 243.

nerve, 93. (d) 86. (c) 254.

Naso-palatine nerve, 247.

Nates, 47.

Neck, anterior triangle of, 161.

posterior, 116.

dissection of, 114. 158.

Nerve of Wrisberg, (o) 318. (d) 378,

(c) 383.

Nerve to the inferior gemellus and
quadratus, 600. 667.

crureus, 648.

latissimus, 319.

levator anguli scapulaB,131.

178.

obturator internus, 599.

pectineus, 647.

pyriformis, 599. (d) 667.

rhomboid muscle, (o) 174.

(d) 131.

serratus muscle, (o) 174.

(d) 131. 319.

subclavius, 174.

superior gemellus, 667.

tensor tympani, 253.

vaginas femoris, 649.

teres major, 319.

minor, 370.

vastus externus, 648.

internus, 648.
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Nerv. abducens, (o) 23. (c) 61. (d)

97.

accessorlus obturatorii, (o) 569.

(d)651.
accessorlus spinalis, (o) 24. (c)

217. (d) 127.

acromial es cutanei, 120.

articulares poplitei azygos, 676.

articulares poplitei inferiores, 675.

articulares poplitei obturatoris,

677.

articulares poplitei superiores,

676.

auditorius, (o) 23. (d) 295.

auriculares anteriores, 120. 194.

auricularis magnus, 119.

auricularis pneumogastricus, (o)

215. (d) 289.

auricularis posterior, 5. 82.

auriculo-temporalis, 194.

buccinatorius, 193.

cardiacus inferior (o) 224. 230.

(d) 349.

cardiacus medius, (o) 223. 230.

(d) 349.

cardiacus pneumogastrici, (o) 217.

230. (d) 330.

cardiacus superior, (o) 222. 230.

(d) 331.

cervicales nervi facialis, 159.

cervicales, rami anteriores, 176.

316.

cervicales, rami posteriores, 138.

cervicalis, superficialis, 120. 159.

cervico-facialis, 84. 157.

chorda tympani, (d) 195. (o)

251.

ciliares ganglii ophthalmici, 94.

108.

ciliares nasalis, 93. (d) 168.

circumflexus, (o) 319. (d) 370.

claviculares cutanei, 120 (d)S05.
communicans poplitei externi,

683.

communicans poplitei interni,

683.

corporis bulbosi, 464.

cruralis, (o) 568. (d) 647.

vaginse, 647.

cutaneus accessorlus saphenus (o)

647. (d) 635.

cutaneus externus brachialis, (o)

318. (c) 385. (d) 393.

cutaneus externus lumballs, (o)

568. (d) 633. 660.

cutaneus externus musculo-spl-

ralls, (d) 378, (o) 380.

Nerv. cutaneus internus brachialis, (o)
318. (c) 378. 383. (d) 392.

cutaneus internus femorls, (d)
634. (o) 647.

cutaneus Internus ischiadlcus, (d)

452. (o) 666.

cutaneus internus musculo-spi-

ralis, (o) 380. (d) 378.

cutaneus Internus Wrlsbergii, (o)

318. (d) 378. (c) 383.

cutaneus longus obturatorii, (o)

655. (c) 655. (d) 635. 684.

cutaneus maxillaris inferiorls, 5.

superioris, 4.

cutaneus'medius femorls, (o) 647.

(d) 634.

cutaneus musculo-cutaneus, 293.

palmarls, 403. 406.

plantaris, 692,
radialis, 393.

Soemmeringii, 666.

ulnaris anterior, 402.

posterior, 393.
dentales posteriores, 205.

dentalis anterior, 206.

inferior, 194.

desceudens noni, 179.

diaphragmaticus (o) 177. (c)346.

(d) 552.

digastricus, 82.

digitales mediani, 410.

plantares, 697, 698.

radiales, 393.

ulnares, 410.

dorsales, rami anteriores, 359.569.
dorsales, rami posteriores, 140.

360.

dorsalls penis, 464. (d) 472.
dorsi-lumbalis, 566.
facialis, (o) 23. (d) 82. (c) 251.

frontalis, 89.

genito-cruralis, 567.
genito-cruralls, ramus femoralis,

634.

genito-cruralls, ramus genitalis,

489.

glosso-pharyngeus, (o) 24. (d)
213.

glutei Inferiores, 666.

gluteus superior, 664,

gustatorlus, 195. (d) 202.

haemorrholdales superiores, 597.
hasmorrhoidalls inferior, (d) 452.

(o) 464. 599.

hepaticl, 533.
hypoglossus, (o) 24. (c) 179.

218. (d) 203.
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Nerv. ilio-inguinalis, (d) 471. 485. (o)

567.

incisorius, 195.

infra-maxillares nervi facialis, 84

,

orbitales nervi facialis, 83.

orbitalis, 85. 206.

trochlearis, 93.

intercostales, (o) 148. (d) 322.

484.

intercosto-cutanei anteriores,306.

469.

intercosto-cutanei medii, 306. 468.

intercosto-humerales, (o) 309.

(d) 378.

interosseus anticus, 406.

posticus, 429.

ischiadicus major, (o) 600. (c)

666. 679. (d) 679.
ischiadicus minor, (o) 600. (c)

665. (d) 666. 684.

lachrymalis, 90.

laryngeus externus, 216.

laryngeus inferior, (o) 217. 229.

347. (d) 264.

laryngeus superior, (o) 216. (d)

264.

lingualis, (o) 24. (c) 179. 218.

(d) 203.

lumbales, rami anteriores, 566.

rami posteriores, 141.

lumbo-sacralis, 569.

malares nervi facialis, 83.

malaris, 99.

raassetericus, 193.

maxillaris inferior, (o) 60. (d)

192.

maxillaris superior, 205.

medianus, (o) 318. (c) 382. 402.

(d) 410.

mentalis, 85. 195.

molles, 223.

motor occuli, (o) 22. (c) 60. (d)

92. 97.

musculo-cutaneus bracliii,(o) 318.

(c) 385. (d) 393.

musculo-cutaneus cruris, 713. (d)

705.

musculo-cutaneus lumballs, (d)

485. (o) 567.

musculo-spiralis, (o) 319. (d) 388.

mylo-hyoideus, 1 95.

nasalis, (d) 86. (o) 93. (c) 254.

orbitalis, 93.

naso-palatinus, 247.

obturatorius, (o) 569. (d) 655.

obturatorius, articulares, 655,

656. 677.

occipitalis major, (d) 5. (o)139.

Nerv. occipitalis minor, (d) 5. (o) 120.

cesophageales, 348.

olfactorius, (o) 20. (d) 246.
ophthalmicus, (o) 61. (d) 97.

opticus, (o) 21. (c) 94. (d) 110.

orbitalis, (d) 99. (o) 205.

palatinus magnus, 248.

medius, 248.

minor, 248.

palpebrales inferiores, 85.

superiores, 90. 93.
palmaris cutaneus, 406.

ulnaris profundus, 418.

superficialis, 410.

patheticus, (o) 22. (c) 60. (d) 89.

perforans Casserii, (o) 318. (c)

385. (d) 393.

perinseales superficiales, 453.

petrosus superficialis magnus,
249.

petrosus superficialis parvus, (d)

253. (o) 289.

pharyngei, 222.

pharyngeus, 216.

phrenicus, (o) 177. (c) 346. (d)

552.

plantaris externus, 697-

plantaris externus profundus, 703.
plantaris externus superficialis,

698.

plantaris internus, 696.

pneumo-gastricus, (o) 24. (d)

214. 347. 531.

popliteus externus, 675.

internus, 676.
portio dura, (o) 23. (d) 82. (c)

251.
portio mollis, (o) 23. (d) 295.

pterygoidei, 194.

pterygoideus internus, 253.

pudendus inferior, (o) 666. (d)

454.

pudendus internus, (o) 599. (d)

463.
pulmonares anteriores, 348.

posteriores, 348.

radialis, (d)393. (c) 403.

recurrens, (o) 217. (d) 264.
articularis, 713.

renales, 534.

respiratorius externus, (o) 174.

(cl 131. (d) 319.

sacrales, rami anteriores, 598.

rami posteriores, 142.

saphenus externus, 683. (d) 706.

saphenus internus, (c) 649. (d)

635. 683. 706.

spermatici, 522.
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Nerv. spheno-palatini, 247.

spinales, 153. (e) 271.

origo, 145. 157.

radices, 153.

splanehnicus major, (o) 360. (d)

533,
splanehnicus minor, (o) 370. (d)

534.

splenici, 533.
sternales cutanei, 120. (d) 305.

stylo-hyoideus, 82.

sub-oceipitalis, ramus anterior,

219.

sub-occipitalLs, ramus posterior,

138.

subscapulares, 319.
superficial is cordis dexter, 222.

(d) 349.

superficialis cordis sinister, 230.

(d) 332.

supra-maxillares nervi facialis, 84.

orbitalis, 4. 84. 90.

scapularis, (o) 1 30. (d) 375.
trochlearis, 90.

sympatheticus abdominis, 519.

570.

sympatheticus cervicis, 219.

pelvis, 600.

thoracis, 360.

temporales nervi facialis, 83.

profundi, 192.

temporales superficiales, (d) 4, 5.

(o) 99. 194.

temporo-facialis, 82.

thoracici anteriores, 317.

thoracicus posterior, (c) 131. (o)

174. (d) 319.

thyro-hyoideus, 180.

tibialis anticus, 713. (d) 706.
posticus, 690.

trigeminus (o) 22. (c) 60.
trochlearis (o) 22. (c) 60. (d) 89.

tympanicus (o) 214. (d) 288.

ulnaris (o) 318. (c) 383. 402.
(d) 410. 418.

uterini, 597.

vaginales, 597.

vidianus, 249.

Ninth nerve (o) 24. (c) 179. 218. (d)
203.

Nodule, 49.

Nose, cavity of, 243.

meatus of, 244.

vessels and nerves of, 244.

Nutritious artery of fibula, 689.

of humerus, 384.

of tibia, 690.

Nympha, 607,

Obliquus abdominis externus, 474. 479.

internus, 479. 482.

capitis inferior muscle, 144.

superior muscle, 145.

oculi inferior, 98.

superior, 91.

Obturator artery, 658. (o) 593.

fascia, 573.

ligament, 611.

muscle, external, 658. 669.

internal, 611, 668.

nerve, (o) 569. (d) 655.

Occipital artery, (o) 183. (c) 143. (d) 3.

vein, 4. 183.

sinuses, 56.

Occipitalis minor nerve, 120.

Occipito-alloid articulation, 275. 278.

ligaments, 275. 278.

axold ligaments, 276.

Odontoid ligaments, 277.

CEsophagus, j-elations of, 228, 356.

structure, 356.

CEsophageal arteries, 357, 529.

nerves, 348.

opening of diaphragm, 56 1

.

Olfactory bulb, 21.

nerve, (o) 20. (d) 246.

Olivary body, 26.

Omentum, great, 515.

small, 515.

splenic, 516.

Omo-hyoid muscle, 129. 164.

Ophthalmic artery, 95.

nerve, 61.

vein, 97.

Opponens pollicis muscle, 416.

Optic commissure, 21.

nerve, (o)21. (c) 94.

thalarai, 45. 47.

Orbicular ligament of the radius, 432.

Orbicularis oris, 66.

palpebrarum, 65.

Orbit, 87.

dissection of, 87.

muscles of, 91.

nerves of, 89.

periosteum of, 88.

vessels, 95.

Orbital branch of nerve, (d) 99. (o) 205,

Orifice of the urethra, 607.

of the uterus, 608,

of the vagina, 607.

Os hyoides, 265.

Ossicula auditus, 284.

Os tincaa, 608.

uteri, externum, 60S.

internum, 608.

O.tic ganglion, 252.
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Otoconia, 294.

Outlet of the pelvis, 574.

Ovaries, 609.

Ovula Graafiana, 609.

Palatine arteries, superior, 255.

artery, inferior, 182.

nerves, large, 248.

small, 248.

Palato-glossus, 238.

Palato-pharyngeus, 238.

Palmar arch, deep, 417.

superficial, 408.

branch of the ulnar, deep, 418.

branch of the ulnar, superficial,

410.

cutaneous nerve, 403. 406.
fascia, 407.

Palmaris brevis muscle, 407.

longus muscle, 395.

PalpebrEB, 75.

Palpebral arteries, 76. 97.

ligament, 76.

nerves, 76.

veins, 76.

Pampiniform plexus, 554.
Pancreas, 527.

form and divisions, 527.
structure of, 542.

Pancreatic arteries, 517. 529.

duct, 542.

veins, 530.
Pancreatico-duodenal artery, 530.
Papillse circumvallatcB, 256.

conical, 256.

fungiform, 256.

Parotid gland, 72. 86.

arteries, 73.

veins, 73.

Patheticus nerve, (o) 22. (c) 60. (d) 89.

Pecten of Reil, 39.

Pectineus muscle, 650.

Pectoralis major muscle, 311.

minor muscle, 313.

Peduncles of the cerebellum, inferior, 27.

middle, 51.

superior, 51.

of the pineal body, 45.

Pelvis, female, dissection of, 586.

male, 571.

dissection of, 571.
Pelvic fascia, 572.
Penis, form of, 584.

structure of, 604.
vessels of, 605.

Perforating arteries of the femoral, 654.

of internal mam-
mary, 323.

Perforating arteries of the palm, 417.

of the sole, 701

.

Perforans Casserii nerve, (o) 318. (c)

385. (d) 393.

Pericardium, 332.

Perilymph, 293.

PerincBum, female, 466.

dissection of, 466.

male, 447.

dissection of, 447.

Perinaeal artery, superficial, 454.

fascia, deep, 459.

superficial, 45 1

.

nerves, superficial, 453.

Periosteum of the orbit, 88.

Periton£e.al prolongation on the cord, 487.

Peritonaeum, 511.

of female pelvis, 586.

of male pelvis, 578
Peroneal artery, 689.

anterior, 689.

posterior, 690.

Peroneus brevis muscle, 715.

longus muscle, 714.

tertius muscle, 709.

Peroneo-tibial articulations, 721, 722.

Pes accessorius, 41.

hippocampi, 42.

Petrosal sinus, inferior, 58.

superior, 57.

nerve, large, 249.

small, 253.

Peyer's glands, 538.

Pharynx, dissection of, 230.

muscles of, 232.

nerves of, 234.

Pharyngeal ascending artery, 211.

nerve, 216.

vein, 212.

Phrenic artery. 346.

nerve, (o) 177. (c) 346. (d) 552.

veins, 55'2.

Pia mater of the brain, 14.

of the cord, 151.

Pigmentum nigrum, 105.

Pillars of the abdominal ring, 475.

Pineal body, 45.

Pinna, or auricle of the ear, 78.

Pituitary body, 32.

Plantar aponeurosis, 692.

arch of the artery, 701

.

artery, external, 696.

internal, 696.

ligament, long, 727.

short, 727.

nerve, external, 697. 703.

internal, 696.

Plantaris muscle, 685.
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Platysma myoides muscle, 115. 159.

Pleurffi, 326.

Plexus brachial, 173. 317.

cardiac, 331, 349.

carotid, 221.

cervical, 176.

posterior, 140.

choroides cerebri, 43, 44.

cerebelli, 53.

eceliac, 533.

coronary, anterior, 336.

posterior, 336.
coronary of the stomach, 533.
diaphragmatic, 534.

hepatic, 533.

hemorrhoidal, 597.
hypogastric, 522. 597.
lobular biliary, 549.

venous, 549.

lumbar, 566.

lumbo-aortic, 522.

mesenteric, inferior, 522.

superior, 519.

cesophagean, 348.

pampiniform, 554.

pharyngeal, 234.

posterior spinal of veins, 158.

transverse of veins, 158.
pterygoid of veins, 1 92.

pulmonary, anterior, 348.

posterior, 348.
renal, 534.

supra, 534.

sacral, 599.

solar, 533.

spermatic of nerves, (o) 522.
(d) 489.

spermatic of veins, 489.
splenic, 533.

tympanic, 288.

transverse of veins, 158.

uterine, 597.

vaginal, 597.

vesical, 597.

vesico-prostatic, 597.
vertebral, 273.

Plica retinae, 111.

semilunaris, 75.

Pneumo-gastric nerve (o) 24. (d) 214.

347. 531.

Pomura Adami, 266.

Pons Varolii, 28.

Popliteal artery, 672.

glands, 675.

nerve, external, 675.
internal, 676.

space, 671.

vein, 675.

Popliteus muscle, 687, 716.
Portio dura (o) 23. (c) 250. (d) 82.

mollis, (o) 23. (d) 295.

Porus opticus, 111.

Posterior commissure, 46.

ligament of Winslow, 717.
medullary velum, 50.

pyramid, 53.

triangle of the neck, 116.
Poupart's ligament, 477. 628.

Pouch, laryngeal, 262.

of the auricula, 337. 341.
of the peritonaaum, 498.

Prepuce, 585.

Princeps cervicis artery, 143.

poUicis artery, 417.

of the foot, 702.
Processus cochleariformis, 283.

e cerebello ad testes, 51.

vermiformis inferior, 49.

superior, 49.

Profunda artery, inferior, 384.

of the neck, (o) 172.

(d) 143.

of the thigh, 653.

superior, (o) 384. (d)
388.

Promontory, 282.

Pronator quadratus muscle, 405.

radii teres muscle, 395.
Proper ligaments of the scapula, 373.

Prostate gland, divisions, 601,

relations, 582.

structure, 601.

Prostatic part of the urethra, 584. 603.
sinuses, 604.

Protuberantia annularis, 28.

Psoas magnus muscle, 563. 657.

parvus muscle, 565.

Pterygoid arteries, 1 91 . 254.

nerves, external, 194.

nerve, internal, 253.

plexus of veins, 1 92.

Pterygoideus externus muscle, 187.

internus muscle, 187.

Pterygo-palatine artery, 254.

Pubic portion of the fascia lata, 626. 632.
region of the abdomen, 505.

symphysis, 590.

Pudendum, 607.

Pudendal inferior nerve, (o) 666. (d)
454,

Pudic arteries, external, 470. 638. (d)
624.

artery, internal, (d) 462. (o) 593.
nerve, internal, (o) 599. (d) 463.

Pulmonary artery, 339, 350.
veins, 351.
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Puncta lachrymalia, 100.

Pupil, 106.

Pylorus, 526.

Pyloric artery, inferior, 530.

superior, 530.

Pyramid, anterior, 26.

decussation of, 26.

of the cerebellum, 49.

of the thyroid body, 227.

of the tympanum, 283.

posterior, 53.

Pyramidal fibres of the cerebrum, 40.

Pyramidalis abdominis muscle, 484.

nasi muscle, 66.

Pyriformis muscle, 664. 610.

Quadratus femoris muscle, 669.

lumborum muscle, 565.

Radial artery, 397. 429. (d) 416.

nerve, (d) 393. (c) 403.

veins, 398.

cutaneous, 392.

Radialis indicis artery, 417.

Radio-carpal articulation, 434.

Radio-ulnar articulations, 432. 435.

Ranine artery, 201.

veins, 202.

Raphe of the corpus callosum, 35.

of the perinasum, 448.

Receptaculum chyli, 562.

Recto-vesical fascia, 576.

Rectus abdominis muscle, 484.

capitis anticus major, 270.

minor, 271.

posticus major, 145.

minor, 145.

lateralis, 218.

femoris, 643. 664.

oculi externus, 98.

inferior, 98.

internus, 98.

superior, 91.

Rectum, relations of, in the female, 587.

in the male, 579.

• structure, 605.

Recurrent interosseous artery, 420.

radial, 398.

tibial, 711.

ulnar, anterioi", 401.

posterior, 401.

nerve of pneumo-gastric, (o)

217. 347. (d) 264.

nerve of the tibial, 713.

Removal of the brain. 1 1

.

Renal artery, 553.

plexus, 534.

vein, 533.

Respiratory nerve, external, (c) 131. (o)
174. (d) 319.

internal, (o) 177. (c)

346. (d) 552.
Restlform body, 27. 53.
Rete testis, 503.
Retina, 109.

Retrahens aureni, 6.

Rhomboideus major muscle, 129.

minor, 128.

Rima of the glottis, 262.
Ring, abdominal, external, 475.

internal, 487.
femoral, 500. 630.

Risorius Santorini muscle, 68.
Root of the lung, 329.
Round ligament of the hip-joint, 681.

of the liver, 543.

of the uterus, 609.
Rugas of the bladder, 602.

of the stomach, 536.
of the vagina, 609.

Sacculus laryngis, 262.

vestibuli, 294.
Sacral artery, lateral, 592.

middle, 594.
ganglia, 600.

nerves, anterior branches, 598.

posterior branches, 142.

plexus, 599.
veins, 596.

Sacro-coccygeal articulation, 613.
iliac, 611.

vertebral, 613.

lumbalis muscle, 135.

sciatic ligament, large, 669.
small, 670.

Salvatella vein, 392.

Saphena vein, external, 683. (o) 705.

internal, 633. 683. (o)

705.

Saphenous opening, 626.
Saphenus nerve, external, 683. (d) 706.

internal, (o) 649. (d)

683. 706.

Sartorlus muscle, 639.

Scala tympani, 292.

vestibuli, 292.

Scalenus anticus muscle, 166.

minimus, 168.

posticus, 167.

Scapular artery, posterior, 131.

ligaments, 373.

Scapulo-clavicular articulation, 372,
373.

Scapulo-humeral, 390.

Schneiderian membrane, 244.
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Sciatic artery, (o) 593. (d) 665.

nerve, large, (o) 600. (c) 666.

679. (d) 679.

small, (o) 600. (c) 665.

(d) 666. 684.

Sclerotic coat of the eye, 102.

Scrotum, 469.

Second nerve, (o) 21. (c) 94. (d) 110.

Secondary membrane of the tympanum,
283.

Semicircular canals, 291.

Semilunar cartilages, 720.

ganglia, 532.

valves of aorta, 342.

of pulmonary artery,

339.
Semi-membranosus muscle, 679. 717.
Seminiferal tubes, 503.
Semi-spinalis colli inuscle, 146.

dorsi muscle, 146.

Semi-tendinosus muscle, 678.
Sejatum auricularum, 336.

crurale, 499. 630.

intermuscular, of the arm, 387.

of the thigh,

646.

lucidum, 37.

medullse oblongatje, 28.

nasi, 243.

pontis, 30.

pectiniforme, 605.

scroti, 471.

ventriculorum, 339.

Serratus magnus muscle, 133. 320.

posticus inferior, 132.

superior, 132.

Seventh nerve, (o) 23.

Sheath of the fingers, 408.

of the rectus, 484.

of the toes, 693.

Shoulder-joint, 390.

Sigmoid artery, 521.

flexure of the colon, 509.
valves, 339. 342.

vein, 521.

Sinus basilar, 57.

of the bulb, 604.

cavernous, 57.

circular, of Ridley, 57.

common, of the ear, 294.

lateral, 56.
longitudinal, inferior, 56.

superior, 9.

occipital, 56.

petrosal, inferior, 58.

superior, 57.

pocularis, 604.

prostatieus, 604.

Sinus, straight, of the skull, 55.

of Valsalva, 342.

Sixth nerve (o) 23. (c) 61. (d) 97.

Small intestine, 507. 537.

omentum, 55.

Soft commissure, 44.

Soft palate, 235.

dissection of, 238.

Solar plexus, 533.

Sole of the foot, dissection of, 69 1

.

Soleus muscle, 685.

Spermatic artery, (c) 488. (o) 554, (d)

503.

cord, 488.

fascia, 476.

nerves, 489. (o) 522.

plexus, 522.

veins, 489. (o) 503. (c) 554.

Spheno -palatine artery, 254.

ganglion, 247.

nerves, 247.

Sphenoidal fold of dura mater, 55.

Sphincter ani externus, 455.

internus, 456.

Sphincter vaginsB, 466.

Spigelian lobe, 545.

Spinal accessory nerve (o) 24. (c) 217.

(d) 127.

arteries, posterior, 16. 155,

artery, anterior, 17. 154.

cord, 152. 155.

dissection of, 148.

membranes of, 149.

nerves, 153.

filaments of origin, 154.

157.

roots of, 153.

veins, 155.

Spinalis dorsi muscle, 134.

Spiral canal of the modiolus, 292.

Splanchnic nerve, large, 360. (d) 533.

small, 361. (d) 534.

Spleen, form, 528.

relations, 510.

structure, 542.

Splenic artery, 529.

omentum, 516.

plexus of nerves, 533.

vein, 530.

Splenius capitis muscle, 133.

colli, 133.

Spongy bones, 244.

part of the urethra, 584. 604.

Stapedius muscle, 286.

Stapes bone, 287.

Stellate ligament, 362.

Steno's duct, 73.

Sternal nerves, cutaneous, 120.
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Sterno-clavieular articulation, 278.

cleido-mastoid muscle, 163.

hyoid muscle, 165.

thyroid, 165.

Stomach, form and divisions, 526.

relations of, 506.

structure of, 535.

Straight sinus, 55.

Stylo-hyoid ligament, 207.

muscle, 179.

nerve, 82.

glossus muscle, 199.

mastoid artery, (o) 183. (d) 289.

maxillary ligament, 189.

pharyngeus muscle, 207.

Sub-arachnoid space, anterior, 13.

of the cord, 150.

posterior, 14.

Subclavian artery, left, 226. (o) 344.

right, 118. 168.

vein, 172.

Subclavius muscle, 319. .

Subcutaneus malse nerve, 99.

Sublingual artery, 201.

gland, 203.

Submaxillary ganglion, 202.

gland, 196.

Submental artery, 182.

Sub-occipital nerve, anterior branch, 219.

Sub-occipital nerve, posterior branch,

138.

Subpubic ligament, 590.

Subscapular artery, 315.

nerves, 319.

vein, 316.

Subscapularis muscle, 367.

Substantia perforata antica, 31.

Sulcus, longitudinal, of the liver, 545.

transverse, 545.

Sulcus of the spinal cord, anterior, 155.

lateral, 156.

posterior, 156.

Superficialis colli artery, 1 SO.

\o\se, 398.

Superficial fascia of the abdomen, 469.

471.

of the perinreum, 451.

of the thigh, 623. 625.

Supinator radii brevis, 427.

longus, 422.

Supra-acromial artery, 130.

orbital artery, 2. 95.

nerve, 4. 90.

renal caspule, 559.

plexus, 534.

scapular artery, (o) 130. (d) 374.

nerve, (o) 130. (c) ISO.

(d) 375.

Supra-spinal artery, 374.

nerve, 375.
spinatus muscle, 374.
trochlear nerve, 90.

Suspensory ligament of the liver, S4§.
of the penis, 472.

Sympathetic nerve in the abdomen, 519.

570.

in the neck, 219.
in the pelvis, 600.
in the thorax, 360.

Teenia hippocampi, 38. 42.

semicircularis, 40.

Tapetum, 105.

Tarsal artery, 712.

cartilages, 77.

Tarso-metatarsal articulations, 728.
Teeth, bicuspid, 242.

cuspid, 242,

incisor, 242.

molar, 242.

Temporal aponeurosis, 7.

artery, 184.

deep, 191.

superfieial, 184.

muscle, 8. 185.

nerves, deep, 192.

superficial, (d) 4, 5.

(o) 99. 194.

vein, 3. 184.

Temporo-facial nerve, 82.

maxillary articulation, 188.

Tendo Achillis, 685.

oculi, 77.

palpebrarum, 77.

Tendon of the quadriceps extensor,

645.

Tensor palati muscle, 236.
tarsi, 100.

tympani, 285.

vagina femoris, 643.
Tentorium cerebelli, 54.

Teres major muscle, 371.
minor, 371.

Testes, 48,

Testis, 502.

Thalamus opticus, 45. 47.

Thebesian foramina, 337.

valve, 337.

Thigh, dissection of, back, 659.

front, 621.
Third nerve, (o) 22. (c) 60. (d) 92. 97.

ventricle, 44.

Thoracic duct, (d) 226. (c) 355. (o)
562.

ganglia, 360.

nerves, anterior, 317.
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Thoracic nerve, posterior, (c) 131. (o)

174. (d) 319.

Thoracica-acromialis artery, 315.

alaris, 315.

humeraria, 315.

longa, 315.

suprema, 315.

Thorax, boundaries of, 325.

dissection of, 324.

Thyro-aryt£enoid articulation, 269.

ligaments, 269.

arytsenoideus muscle, 260.

epiglottidean ligament, 267.

hyoid membrane, 268.

muscle, 166.

nerve, 180.

Thyroid artery, inferior, 171.

superior, 181.

axis of artery, 170,

body, 227.

cartilage, 266.

plexus of veins, 228.

vein, inferior, 172.

middle, 211.

superior, 182.

Tibial artery, anterior, 710.

posterior, 688.

nerve, anterior, 713. (d) 706.

posterior, 690.

veins, anterior, 712.

posterior, 690.

Tibialis anticus muscle, 708.

posticus, 687. 704.

Tibio-tarsal articulation, 722.

Tongue, dissection of, 256-

nerves of, 257.

structure of^ 256.

vessels of, 257.

Tonsil, 238.

Tonsillitic artery, 182.

Torcular Herophili, 55.

Trachea, relations of, 228, 352.

structure of, 269.

Trachelo-mastoid muscle, 136.

Tragus, 78.

muscle, 79.

Transverse fissure of the liver, 546.

ligament of the acetabulum
681.

ligament of the atlas, 277.

of the knee, 721.

perinaeal artery, 455
sinus, 57.

Transversalis abdominis muscle, 482.

colli artery, (o) 171. (d)

130.

colli muscle, 136,

3 D

Transversalis faciei artery, (o) 1 84. (d) 71.

fascia, 486.
humeri artery, (o) 171.

(d) 130.

Transversus auriculse muscle, 79.

pedis, 701.

perinasi, 457.

altei-, 457.
Trapezius muscle, 124. 127.

Trapezoid ligament, 373.

Triangle of the neck, anterior, 161.

posterior, 116.

Triangular cartilage of the nose, 243.
ligament of the urethra, 459.
space of the thigh, 636.

Triangularis, or depressor sterni muscle,
324.

Triceps extensor cubiti muscle, 386.
Tricuspid valve, 339.

Trigeminal nerve, (o) 22. (c) 60.

Trigone vesical, 60S,

Trochlea, 92.

Trochlear nerve, infra, 93,

supra, 90.

Tube of the cochlea, 292,

Tuber cinereum, 31.

Tubercle of Rolando, 53.

Tubercula quadrigemina, 47.

Tuberculum Loweri, 337.

Tubular portions of the kidney, 557.
Tubuli seminiferi, 503.

uriniferi, 557.

Tunica albuginea oculi, 103.

testis, 502.
conjunctiva, 75.

Ruyschiana, 105.

vaginalis, 501.

vasculosa testis, 503.
Tympanic artery, 190.

nerve, (o) 214, (d) 288.
plexus, 288,

Tympanum, 282.

arteries of, 289.
nerves of, 287,

Tyson's glands, 585.

Ulnar artery, 400.

nerve, (o) 318. (c) 383. 402. (d)
393. 410. 418.

veins, 401.

cutaneous anterior, 392.
posterior, 392.

Umbilical region of the abdomen, 505.
Umbilicus, 476,

Ureter, (c) 556. 582.

Urethra, female, 589. 610,

male, divisions, 584.
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Urethra, male, interior, 603.

relations, 584.

structure, 603.

Uterine arteries, 595.

plexus of nerves, 597,
veins and sinuses, 597.

Uterus, form of, 607.

ligaments of, 587.

relations of, 588.

structure of, 608.
Uvea, 107.

Uvula cerebelli, 49.

palati, 235.

vesicEe, 602.

Vagina, relations, 588.

structure and form, 609.
Vaginal arteries, 596.

plexus, 597.
veins, 597.

Valve, Eustachian, 337.

ilio-csecal, 541.

ilio-colic, 541.

mitral, 341.

of the rectum, 606.
semilunar, 339. 342.

sigmoid, 339. 342.

of Thebesius, 337.

tricuspid, 339.
of Vieussens, 5 1

.

Valvulee conniventes, 536.
Vas deferens (o) 504. (c) 489. 583.
Vasa brevia arteries, 529.

efFerentia testis, 503.
recta testis, 503.

vorticosa, 105.

Vascular layer of the retina, 110.

Vasculum aberrans, 504.

Vastus externus muscle, 643. 645.-

internus muscle, 644. 645.
Vein, alveolar, 71. 191.

angular. 3. 71.

articular, of the knee, 674. 633.
ascending'cervical, 172.

auricular anterior, 192.

posterior, 4. 183.

axillary, 303. 314.

azygos, large, (o) 562. (d) 354.
small, S55.

basilic, 377.

brachial, 384.

brachio-cephalic, left, 345.

right, 345.

bronchial, left, 351.

right, 351.

buccal, 71.

coronary, 71.

of the stomach, 529.

Vein, capsular, 553.
cava, inferior, 524.

superior, 345.
cephalic, (d) 316. (o) 377.
cerebral, 10.

cervicalis ascendens, 172.

profunda, 144.

choroid, 105. 108.

circumflex of the brachial, ante-

rior, 384.

circumflex of the brachial, poste-

rior, 384.

circumflex of the femoral, in-

ternal, 638.

circumflex of the femoral, ex-

ternal, 638.

circumflex of the Uium, 491. 624.

colic, left, 521.

right, 519.

coronary, of the heart, 336.

of the lips, inferior, 71.

superior, 71.

of the stomach, 529.

of the corpus cavernosum, 605.

striatum, 39. 43.

deep cervical, 144.

dental, anterior, 206.

inferior, 191.

superior, 255.

diaphragmatic, inferior, 552.

superior, 345.

dorsi-spinal, 144.

dorsal, of the penis, 472.

emulgent, 533.

epigastric, deep, 490.

superficial, 624.

facial, 71. 183.

femora], 637. 541.

frontal, 3.

of Galen, 43.

gastro-epiploic, left, 529.
right, 531.

haemorrhoidal, inferior, 596.
middle, 596.

superior, 596.

hepatic, 548.

iliac, common, 555.

external, 555.

internal, 596.

ilio-lumbar, 596.

infra-orbital, 206.

intercostal, 358.

posterior branch, 144.

superior, left, 355.

right, 355.

intra-spinal, 158.

interlobular, 547.

intra-lobular, 549.



INDEX. 767

Vein, jugular, anterior, 160.

external, 115.

internal, left, 227.

right, 210.

laryngeal, 265.

lingual, 202.

longitudinal, of the spine, anterior,

158.

lumbar, or vertebro-lumbar, 571.
mammary, internal, 170, 324.
masseteric, 71.

mastoid, 183.

of the meatus, 296.

median, of the arm, 392.
basilic, 376.

cephalic, 377.
mediastinal, 345.

maxillary, internal, 1 91

.

mesenteric, inferior, 521.

superior, 519.
nasal, 71.

occipital, 4. 183.

ophthalmic, 97.

palatine, inferior, 71.

superior, 255.

palpebral, inferior, 71. 76.

pancreatic, 530.

parotid, 70.

perin£eal, superficial, 455.
pharyngeal, 212.

phrenic, inferior, 552.

superior, 345.

popliteal, 675.
portal, 531. 546. (d) 547.
posterior spinal, plexus of, 158.

transverse, 158.

profunda, of the thigh, 654.
pterygoid plexus, 192.

pudic, external, 624.
internal, 463.

pulmonary, 351.
radial, cutaneous, 392.
ranine, 202.

renal, 533.

sacral, lateral, 596.

middle, 596.
salvatella, 392.

saphena, external, 683. (o) 705.

internal, 633. 682. (o)

705.
sigmoid, 521.

spermatic, left, 554.
right, (o) 503. (c) 489.

554.

spheno-palatine, 255.
spinal, 155.

splenic, 530.

stylo-mastoid, 4.

Vein, subclavian, left, 1 73.

right, 172.

subscapular, 316.

supra-orbital, 3.

scapular, 131.

temporal, 184.

deep, 4.

superficial, 3.

thyroid, inferior, 172.

middle, 211.

superior, 182.

thoracic, 316.

thoracica-acromial, 316.

tibial, anterior, 712.

posterior, 690,

transverse facial, 72.

ofthe humerus, 130. 171.

of the neck, 131. 171.
ulnar, 401.

cutaneous, anterior, 392.

posterior, 392.
umbilical, 546.

uterine, 597.

vaginal, 597.

vertebral, 170. (o) 272.
vertebro-costal, 358.

lumbar, 571.
vesical, 596.

vidian, 289.

Vallecula, or valley, 49.

Velum interpositum, 43.

pendulum palati, 235.
Vena cava, inferior, 524.

superior, 345.

portaB, 531. 546, (d) 547
Venae cavaa hepatica, 548.
Venous arch of the foot, 705.

of the hand, 392.
Ventricles of the brain, 36.

fifth, 38.

fourth, 52.

lateral, 36.

third, 44.

Ventricles of the heart, 335.

left, 341.

right, 338.

of the larynx, 261

.

Vermiform appendix, 539.

process, inferior, 49.

superior, 49.

Vertebral artery, (o) 170. (c) 143. 272.

(d)17.
plexus, 273.

vein, 170. (o)272.
Vessels of the brain, 16.

of the dura mater, 58.

Veruniontanum, or caput galllnaginis,

603.
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Vesica urinaria, 579, 580. 582. 602.

Vesical artery, inferior, 595.

middle, 595.

superior, 595.

fascia, 576.

plexus of nerves, 597.

veins, 596.

Vesiculas seminales, relations, 583.

structure, 601.

Vestibule, 290.

Vidian artery, 58. 289.

nerve, 249.

Villi, intestinal, 537.

Vitreous body. 111.

fluid, 112.

Vitreous humour of the ear, 294.
of the eye, 1 1 2.

Vocal cords, 262.

Vulva, 607.

Wharton's duct, 196, 204.

Wilson's muscles, 460.
Winslow's foramen, 516.

Wrisberg's nerve (o) 318. (c) 383. (d)
383.

Wrist-joint, 434.

Zygomaticus major muscle, 67.

minor, 67.

Zonula of Zinn, 1 ] 2.

THE END.
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