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PREFACE TO THE SECOND EDITION.

THE purpose of the author, as stated in the Preface to the first
edition, was to give to the profession in a condensed form the accepted
doctrines and approved procedures of Modern Surgery. The criticisms
of the author’s efforts have seemed to indicate that he succeeded ; and
in the belief that a volume from a single pen may be more equable in
its teachings than a composite book from many minds, he presents a
new edition to his surgical colleagues.

Much space has been given to modern pathology and asepsis, with-
out a knowledge of which no surgeon is equipped for work. Frac-
tures and dislocations have been discussed in a specially practical and
comprehensive manner, because of their daily importance to the prac-
titioner of medicine and surgery. The articles on Appendicitis, Dis-
eases and Injuries of the Joints, Diseases and Injuries of the Genito-
Urinary Organs, Dislocations, Excisions, and Amputations have been
entirely rewritten, and the text throughout has been carefully revised.

The volume has been indexed very thoroughly in order that it may
be used with satisfaction as a book of reference.

The author is greatly indebted to his friend Dr. William S. Wray

for valuable assistance in proofreading.
JOHN B. ROBERTS.
1627 WALNUT STREET, PHILADELPHIA.
October, 1899.






FROM THE PREFACE TO THE FIRST EDITION.

THis treatise is the result of an effort to give the profession, in a
condensed form, the accepted doctrines and approved procedures of
Modern Surgery.

I have endeavored to write a practical work, giving the surgical
principles and operative methods generally accepted and practiced by
the leading surgeons of the world at the present time. The opinions
of the best authorities, the methods of the most practical surgeons,
and the well established facts of surgical science are discussed ; but
the consideration of theories, historical questions, traditional views
and operations, and innovations of undecided value has been rigidly
avoided.

The value of an author’s discretionary power in such rejection or
acceptance of material depends upon the carefulness of his analysis
and the impartiality and soundness of his judgment. It has been my
aim to bring these essentials to the work; hence, the statements of
the volume represent my appreciation of the questions that have pre-
sented themselves.

In order to depict the present state of modern surgery I have con-
sulted standard text-books and current surgical literature. The best
and newest thought is usually found in the latest editions of mono-
graphs ; therefore much use has been made of such works.
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PART L

GENERAL SURGICAL PATHOLOGY OR PRINCIPLES
OF SURGERY.

CHAPTER I.

INFLAMMATION.

DEFINITION, CAUSES, VARIETIES, EXTENSION OF
INFLAMMATION.

Deflnition.—The term ¢inflammation” refers to the changes
observed in living animal structure following an injurious influence
insufficient to cause immediate loss of vitality. This initial factor
may originate from without, extrinsically, as from a blow; or from
within, intrinsically, as in inflammations due to deleterious elements
circulating in the blood current.

Inflammation may be provisionally described as a peculiar molecular
change in the walls of the small blood vessels, dependent upon an ex-
trinsic or an intrinsic irritation, which increases the adhesion of the
blood to the vessel walls and allows abnormal permeation of the blood
elements through them. It must not be supposed, however, that an
alteration can occur in the vessel walls without the tissues also being
affected, for the lesion of the vessel wall is evidently not the essential
feature of the process. Until the blood elements are allowed to escape
by the abnormal permeability of the vascular coats, inflammation may
be said not to exist.

Inflammation is a nutritive disturbance arising from damage to the
tissues, and the object of the various phenomena produced is to over-
come or lessen the effects of the injury. It is Nature’s reparative
effort to overcome the perturbations caused by an injurious influence
on the living animal organism.

The microscopic changes in inflammation and in repair of wounds,
for example, are nearly or quite identical ; but repair need not show
the clinical symptoms which are usually found in inflammation. This
is well exhibited in the healing or repair of aseptic wounds. The
symptoms observed clinically in surgical lesions, and to which the term

2 17



18 INFLAMMATION.

inflammation is applied, are the result of bacterial infection of the lesion,
either from within the vessels and tissues or from without the animal.

There are three terms, to which authors have given somewhat dif-
ferent applications, that, on account of their relationship to the pro-
cess of inflammation, require explanation at this time. Hypersemia
is an unusual amount of blood in the vessels, due {0 any cause what-
ever. A hyperemia due to physiological causation, as in glands dur-
ing active secretion, in the skin in blushing, and in erectile structures,
is called a determination of blood. Hypersmia resulting from im-
perfect venous return, due to mechanical pressure on veins, gravity, or
diminished cardiac power, is called congestion, which term should be
employed only in this restricted sense. Hypersemia produced by an
increased amount of blood thrown into a part is often denominated
“ active congestion,” but this tends to produce confusion. For prac-
tical purposes this form of hypersemia is an early phenomenon in in-
flammation, and though often no sensible effusion occurs, it might,
with considerable propriety, be styled inflammatory hyperseemia. The
hyperemia probably occurs because the damaged structures need re-
construction. It is possibly due to an alteration in the attraction be-
tween the blood and the tissues.

Hyperemia and inflammation have a close relationship, since hy-
peremia, whether physiological, mechanical, or active, if continued,
leads to effusion and exudation, and inflammation at once exists.
When inflammation subsides, hyperemia is left as the last step toward
restoration of the part to health.

To indicate inflammation of a structure the termination ¢itis”’ is
added to the name indicating the structure affected, as peritonitis,
pleuritis.

Oauses.—The causes of inflammation are: the exciting or deter-
mining, which give rise to the actual outbreak of inflammation, and
the predisposing, which have previously created a tendency that re-
quires merely an exciting cause to initiate the inflammatory process.
Exciting causes may be local, as in injuries, and constitutional, as in
syphilis. Predisposing causes, in like manner, may be local, as in
the weakness of an organ resulting from previous inflammations, and
constitutional, as in inherited or acquired impairment of bodily vigor.
A given cause may be at one time an exciting, at another a predispos-
ing, cause. For example, hyperemia due to increased functional activ-
ity of an organ may be the exciting cause of inflammation ; again, the
same hyperemia of the same organ may be the predlsposmg cause to
which an irritation, acting as an exciting cause, must be added to in-
duce the outbreak of inflammation.

Inflammation due to external injury is called traumatic, that without
definite assignable cause cryptogenetic or idiopathic. The latter term
must not be understood as implying that inflammation can arise with-
out a cause. Inflammation cannot spread unless its cause has ex-
tended its area of influence, nor can it persist without a similar persis-
tence of its causation.
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In considering the causes of inflammation it must be remembered
that there are two factors in its etiology—the cause which exerts an
exciting influence, and the tissue upon which such influence is exerted.
In some cases the exciting cause acts without any predisposition of the
tissue being present, while, at other times, the same exciting cause cannot
produce inflammation unless the normal resisting power of the tissue is
lowered. This impaired resistance of the tissue may result from either
an acquired or an inherited predisposition. It is seen, therefore, that
the predisposing cause of inflammation may be anything which has a
tendency to lower the normal resistance of the body or any part of the
body to irritating influences.

The exciting causes of nearly all inflammations may be classed under
one of three heads: 1. Mechanical, as in injuries. 2. Thermal, as in.
burning and freezing. 3. Chemical, as in toxic inflammations, such
as arsenical neuritis, and in inflammations due to the chemical prod-
ucts, or toxines, of micro-organisms. Among causes which may in-
duce inflammation there are some which are perfectly obvious and
easily detected. These produce what are often called simple traumatic
inflammations. Under this head may be included mechanical and
chemical injuries ; injuries due to the application of heat or cold ; those
due to electricity, which causes electrolysis of the fluids, or to pro-
longed an@mia, or bloodlessness, of the part. Excessive functional
activity and nervous influences are said to produce inflammation. Such
inflammations do not tend to spread beyond the site originally sub-
jected to injurious influences, nor to increase in severity after the appli-
cation of the exciting cause has ceased. In fact, the height of the
inflammation is reached soon after the receipt of the injury, and the in-
flammation rapidly subsides.

The irritation and consequent inflammation produced by a chemical
agent does not, however, always show itself at the point at which the
chemical agent gains admission to the body. Examples of this are
seen in instances of inflammation of the internal organs, such as the
kidneys and liver, produced by the absorption of drugs through the
skin or stomach. Alcohol, for instance, produces chemical inflamma-
tion of the liver. Certain drugs, on the other hand, act injuriously on
the kidneys, by which organ they are eliminated from the blood.
These are instances of inflammation due to chemical causes, but widely
different, of course, from the inflammation of the skin produced by
powerful caustics, where the inflammation is produced at the point of
application of the agent.

Rheumatic and gouty inflammations are perhaps due to a similar
action of chemical agents in the blood. The inflammations due to
what is ordinarily called exposure to cold or wet are probably associ-
ated with an irritation of the vessels, due to driving the blood from
the surface of the body to the internal organs.

Many inflammations whose causation was formerly obscure, and
which were, therefore, called idiopathic, are now known to be due to
the presence of vegetable organisms. These fungi, which are vari-
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ously called bacteria, microbes and micro-organisms, multiply in the
fluids of the human body, and therefore furnish continuously acting
causes. Inflammations resulting from these fungi, or microscopic
plants are probably due to the chemical rather than the mechanical ac-
tion exerted by them.

There is a very great variation in the severity or type of inflammation
or disease due to these organisms; some of them are very virulent,
causing at once gangrene, others cause a suppurative inflammation,
and still others a chronic inflammation. The variety of inflammation
may be fibrinous, suppurative, or productive. Some of them produce
conditions which are not inflammatory. Tuberculosis, tetanus, anthrax,
actinomycosis, glanders, abscesses and many other surgical conditions
are caused by these fungi. Some fungi have a specific action and pro-
duce one disease which cannot be produced by any other organism.
Other organisms produce different pathological consequences under
varying circumstances. Some conditions, as virulent inflammation,
may be produced by several varieties of bacteria.

Again, there are many organisms which, by entering the fluids of the
body, do not, so far as known, produce any form of inflammation or
disease. These are called non-pathogenic organisms in contra-distinc-
tion to those referred to above, which are called pathogenic organisms.

In studying the microbic, or mycotic, origin of inflammation it must
be remembered that the inflammation is not due to the mere presence
of the microbes within the body, because, under ordinary circum-
stances, the normal resistance of the tissues to pathogenic processes
prevents the occurrence of inflammation. In other words, bacteria
moving freely in the blood current may not inflame the tissues. Cer-
tain contingencies are requisite before their deleterious influence can be
exerted. It is necessary that the organisms shall be arrested so as to
be able to multiply and produce irritation ; because, it requires a large
number of these organisms in the tissue to produce a pathogenic
change. Such arrest of bacteria may be caused by the processes of
embolism and thrombosis, or by injury to a blood vessel by which an ex-
travasation of blood takes place into the connective tissue surrounding
the capillary vessels ; or the organisms may be filtered out of the lymph
current by the lymph glands. These processes which allow the micro-
organisms to come to rest and settle may be the needed factor which
will cause the advent of inflammation.

It may occur that, notwithstanding the arrest of bacteria, no inflam-
mation occurs, because there is no predisposition in the tissue at the
point of arrest, or in the general system of the patient, to suffer from
microbic invasion. Sometimes the micro-organisms remain at one point,
producing local irritation, but their chemical products or toxines enter
the blood current and produce effects in distant parts of the body. This
is a conspicuous characteristic of the bacterium which causes diphtheria.

This makes clear to us what is meant in the preceding paragraphs
by ¢ predisposing causes of inflammation.” Any circumstance which
results in a depression of the vital powers, such, for example, as the



CAUSES. 21

continued abuse of alcohol or prolonged anxiety and exhaustion, may
induce a general or constitutional predisposition to inflammation.
Bruises which cause extravasation of blood may act as a local predis-
posing cause ; as, indeed, may any variety of wound. Wounds which
are open to the air, by giving entrance to micro-organisms upon the
surface of the body and in the air, are much more prone to inflamma-
tion than subcutaneous wounds, since the latter exclude the bacteria
which are external to the patient’s body.

Some bacteria will cause inflammation only when they gain access to
a certain kind of soil which is favorable for their growth and develop-
ment. Portions of the body, for instance, may be too cold for their
development, in which event inflammation will not occur or will be
arrested. If, however, these same organisms happen to become lo-
cated in some part of the body which is warmer, they multiply and
may at once excite inflammation. This illustrates what has been said
before, that each organism has its peculiarity which must be accommo-
dated in order to allow its development and pathogenic action. These
microscopic plants are just as particular as to the kind of soil in which
they grow and as to the circumstances surrounding their growth, as
are the trees with which man comes in contact in the larger world.

Certain conditions of the blood, such as diabetes and Bright’s dis-
ease, are particularly favorable for the development of certain forms of
bacterial life and the consequent inflammations.

Again, the number of organisms which gain access to the tissues is
a matter of importance. It can easily be understood that if but a
small number infect the animal or human being they can be destroyed
or rendered inert by the normal resistance of the tissue. The blood
serum and the fluids of the tissues have a power of rendering micro-
organisms inert, either by acting as an antidote to their toxines or by
destroying the vitality of the germs. This protective agency is said
to reside in the nucleins of the blood and tissues. It is known that
the leucocytes and certain tissue cells, such as endothelial cells of ves-
sels, have a tendency to surround germs and to destroy them. The
force by which phagocytes are attracted towards the bacteria is called
positive chemotaxis. At other times these cells appear to eat up the
bacteria, and hence are called phagocytes. If, however, the dose of
pathogenic organisms is very large, or relatively large compared with
the resistant power of the blood serum, tissues and phagocytes, inflam-
mation will be induced. The polynuclear leucocytes are apparently
the most active phagocytes.

It is a curious fact that the growth of several organisms together
may induce pathological results, which no one of them alone is ca-
pable of effecting. This is seen in the harmful effects resulting from
the association of putrefuctive organisms and pus-causing organisms.
In this instance it is probable that the putrefactive bacteria destroying
the granulation tissue which may be present allow the pyogenic fungi
to gain access to the general circulation.

It is believed, also, that some organisms act antagonistically to
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-other species of fungi. A patient inoculated with erysipelas becomes
immune to. infection with the anthrax bacillus. In a similar way the
bacillus pyocyaneus antagonizes the pathogenic powers of the bacillus
of anthrax.

The poison from micro-organisms may be attenuated by certain labo-
ratory methods of handling the fungi. If they are cultivated outside
of the animal body, and not passed through some animal for a long
period of time, they soon diminish in virulence. There are other
methods of cultivating these organisms, which in a similar way
weaken or attenuate the poison. It is stated that the poisonous quali-
ties may also be increased by similar manipulation in the bacteriolog-
ical laboratory.

MICRO-ORGANISMS WHICH ARE ASSOCIATED WITH DISEASE.

The pathogenic vegetable parasites or fungi show no distinction be-
tween stem and leaf, and are without green coloring matter. They
consist of one cell, and are of three kinds—bacteria, yeasts, and
moulds. The first are the organisms to whose action most of the
infective diseases are attributed. The disease called thrush, and
which is characterized by grayish patches forming upon the mu-
cous membrane of the mouth and adjacent parts, is due to a parasite
which is one of the yeasts. It has recently been suggested that the
malignant tumors called carcinomas may be due to a yeast. A
number of skin diseases are caused by the growth of pathogenic
moulds. Favus, tinea tonsurans, tinea sycosis, and pityriasis are in-
stances of parasitic skin diseases due to moulds. Actinomyecosis is
due to a fungus probably belonging to this class.

It should be remembered that the word bacteria is used very
looscly by many to refer to all kinds of parasitic fungi. It is better,
however, to restrict it to a single class, to which is also given the
name schizomycetes. Bacteria are characterized by their method of
multiplication, which is either by division or by the formation of spores.
Yeasts, or sprouting fungi (blastomycetes), however, multiply by
the budding process ; while the moulds (hyphomycetes) have a more
complicated method of multiplication or reproduction, and are char-
acterized by numerous threads which interlace and form the mycelium.

Some of the protozoa, microscopic organisms belonging to the ani-
mal kingdom, infect animals and cause disease; but they are not
important to the surgeon. Dysentery due to the amceba and malarial
fevers due to the plasmodium are diseases of this character. Some
malignant tumors have been thought to be due to protozoa. This has
not been proved. :

It is sufficient for our purpose to describe the different forms of
cell which characterize the bacteria. If the cells are spherical or
egg-shaped the fungus is called a coccus; if however the cells are
straight rods the fungus is called a bacillus; if the organism is
curved it is called spirilum. These three terms, then, are used to



Active Phagocytosis. Endothelial Cells enclosing the Bacilli of Swine Septicee-
mia, from an Hepatic Vein of a Pigeon: a, Endothelial
Cells; b4, Leucocytes. (Metchnikoff.)

FIG. 2.

Small Vein showing Diapedesis of Leucocytes; a, Leucocyte escaping between
Endothelial Cells; 3, ¢, Leucocytes escaped; /f, Leucocytes migrating
toward centre of attraction. (Engelmann.)
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give an idea of the shape of the plaut, a single eell of which consti-

~tutes an individual. These cells may be grouped together in various
ways. If the round or oval cells show a tendency to grow together
in groups somewhat like bunches of grapes, the fungus is called a
staphylococcus, or cluster-coccus; if the same shaped cells always
grow in straight chains, like beads upon a string, the plant is called a
streptococcus, or chain-coccus ; if there is a tendency for two round
* or oval cells to keep close together, but separate from other cells, the
fungus is called a diplococcus.

These remarks make clear the terms used to describe the fungi found
in surgical diseases. The streptococcus pyogenes is, in accordance
with its name, a pus-causing chain-coccus ; whereas the staphylococcus
pyogenes is a pus-causing cluster-coccus. There may be several kinds
~ of staphylococcus or streptococcus, each of which has a distinctive
adjective added to its name. Thus we have the white pus-causing
grape-coccus and one of a golden color. which has a similar pathogenic
action.

: Fm 1

o \\

7,30 \/__ /\\ fﬁﬁ

o

a. Bacillus subtms with spores. b. Bacillus anthracis wnh spores. c. Clostridium form with spores
d. Bacillus of tetanus with end spores. (Annort )

In multiplying, the schizomycetes, or fission fungi, to which has

been given the name bacteria, divide so as to form two or more indi-
vidual cells. Some of them, however, multiply by the formation of
spores, round or oval bodies, which grow within the cells, and subse-
quently become separate individuals.
. Some of these micro-organisms have the power of motion and are
called, therefore, motile forms. The various forms differ from each
other in the character of food which they require; though carbon, hy-
drogen, nitrogen, phosphorus, sulphur, magnesium and potassium are
needed, probably, by all. The presence of water is necessary for the
development of fungi; therefore, thorough drying prevents multipli-
cation of fungi, and, in some cases, kills them. Some require oxygen,
which others can do without ; hence they are called aérobic and anaér-
obic. The temperature to which they are exposed has also an impor-
tant bearing on the life and development of nearly all forms. They are
killed by boiling, or by a degree of heat very little above the boiling-
point, provided that moist heat is used. Dry heat does not destroy
them until it reaches a point considerably above the boiling-point.
The bacillus of malignant pustule is of all pathogenic micro-organisms
the most difficult to destroy by heat. Spores will resist a higher de-
gree of heat and more changes of condition without loss of vitality than
will fully developed fungi.
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Bacteria are found in the air, in the water, in the earth, and upon
the external surface of the human body. These organisms in large
numbers, both pathogenic and non-pathogenic, are found under the
nails and in the various folds of the skin, such as the axilla. They are
also numerous upon the mucous membranes which come in contact
with the air, such as the bronchial and intestinal mucous membranes
and those of the mouth and esophagus. In many instances they do no
harm, even if pathogenic, because of the resistance of the tissues to
their action, which is great when the vitality of the tissues is unim-
paired ; or because of the comparatively small number which gain ac-
cess to the tissues. Under favorable circumstances, however, multi-
plication is very rapid, and one individual may develop into many
millions in twenty-four hours.

The epidermis on the outside of the animal and the epithelium cov-
ering the mucous membranes constitute an armor-like protection
against infection of the system by the entrance of bacteria. The se-
cretions on the mucous membranes may also protect from bacterial in-
vasion by exerting a germicidal influence, or by washing the germs
away. A wound in the epidermis or epithelium is usually the
atrium or portal of entry for the micro-organisms. Sometimes the
wound may be so insignificant as to be overlooked ; or it may have
healed before symptoms of infection have shown themselves. Fresh
wounds absorb bacteria and their toxines, or products, rapidly ; but
granulating wounds and those in which the vessels are closed with co-
agula, absorb them slowly. There may be no lesion exhibited at the
portal of entrance, but the symptoms of infection may appear else-
where. When organisms enter the blood a “septicemia” is said to
be present. Surgeons often employ the word ¢ septiceemia” for a
special form of infection.

It has previously been stated that the mere presence of pathogenic
organisms in the blood current is not sufficient to give rise to disease.
This, according to present pathological views, can only occur when the
circumstances are favorable to their development within the body, and
the resisting power of the tissue to their injurious action is imperfect.

The antagonism of the tissues to microbic invasion tends to prevent
disease, unless the number or dose of infecting germs is too large to be
successfully repelled.  The leucocytes may form a wall or barrier
around the bacteria, and, thus hemming them in, prevent their dissem-
ination through the body ; or they may be taken into the interior of
the phagoeytes and their vitality be destroyed. The blood serum is also
antagonistic.

Some animals are immune to certain infections and particularly sus-
ceptible to others ; and some individuals of a given variety of animals
have immunity, either acquired or inherited, against certain infections.
Erysipelas of the face, for example, is liable to recur, while a man who
has once had typhoid fever is not likely to have it again, because he
has acquired immunity. The formation of antitoxic substances in the
body capable of neutralizing the poisonous products of the infecting
bacteria is not vet well understood.



VARIETIES. , 25

Varieties.—All forms of inflammation are either acute or chronic.
The acute is rapid in course or severe in symptoms, the chronic slow
in progress or less severe in symptoms. It will thus be seen that the
terms acute and chronic each contain, perhaps improperly, two ideas—
one referring to time, the other to severity. The word subacute is used
to express an intermediate severity between acute and chronic, but
has no reference to time. Hence inflammation, as to time, is termed
either acute or chronic; as to severity,it is expressed as acute, sub-
acute, or chronic.

Although mﬁammatlon is essentially the same in whatever tissue it
may occur, the character of the exudate varies in accordance with the
resistance of the tissue, the intensity of the injurious causative influ-
ence, and the time of action of that influence. These variations in the
exudate may often be found in the same inflammation by examining
different areas of inflamed structure.

SEROUS INFLAMMATION.—In serous inflammation the exudate is
characterized by a small amount of albumin and few lencocytes, being,
indeed, very slightly different from the normal transudate of healthy
tissues. This fluid does not coagulate. Instances of serous inflam-
mation are seen in pleuritis with effusion, arthritis, hydrocele, and in
inflammatory cedema of connective tissue. This form of exudate may
be expected after slight or momentary injuries, in the early stages of
more severe inflammations, and in cases where the blood is impov-
erished.

FiBriNots INFLAMMATION.—Fibrinous inflammation gives rise to
an exudate containing larger quantities of albumin and more leucocytes
than that of serous inflammation, and hence is more coagulable. It
forms, upon free surfaces and in the substances of organs, that which
is clinically denominated “lymph.” Lymph, then, is an inflammatory
product consisting of fibrin and entangled leucocytes. It is sometimes
called plastic lymph, to show that it is entirely different from the fluid
called lymph which circulates in the lymphatic vessels.

The best examples of this form of inflammation are seen in the
serous membranes, such as the peritoneum and pleura, and in the long
continued or chronic inflammations of slight intensity in connective
tissue. At times occurs a grade of inflammation intermediate between
these forms, which may be termed sero-fibrinous inflammation.

These varieties of the inflammatory process may end by absorption
of the exudate, which is accomplished by the leucocytes returning into
the circulation by entering the lymphatic vessels, and by the fibrin
and some of the leucocytes undergoing fatty degeneration previous to
such absorption by the lymphatic system. The veins also take part
in the absorption of the exudate.

StpPPURATIVE INFLAMMATION.—In this very common form of in-
flammation the exudate contains the same elements as in the fibrinous,
but does not coagulate. No lymph, therefore, is deposited, or, if any
lymph has been deposited by the previous form of inflammation, it is
destroyed by the accession of the suppurative stage. It is thus seen
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that the so-called varieties of inflammation are rather stages, or de-
grees, of the process. Suppurative inflammation is the result of a
more irritative or longer continued cause than the serous or fibrinous
forms. It is due practically always to pus-producing bacteria.

Acute suppuration is another term signifying the same process. If
the suppuration is circumscribed in an abnormal cavity, the resulting
condition is called abscess ; if diffused in the tissues, purulent infiltra-
tion. Pus contained in a normal cavity, such as the pleural sac or
knee-joint, is called a purulent effusion. If suppuration occurs upon
a free surface of mucous membrane the condition is called purulent
catarrh, provided the epithelium of the mucous surfaces is not de-
stroyed ; while it is called ulceration if the epithelium and subjacent
tissues are destroyed. Suppuration attacking a cutaneous surface
gives rise to what is also called ulceration.

PropucTIVE INFLAMMATION.—When the exudate of a serous or
fibrinous inflammation becomes converted into new connective tissue,
the inflammation is termed productive, because of the formation of this
new structure. The healing of a wound is a good illustration of pro-
ductive inflammation. This process is accomplished by the fibrin dis-
appearing and numerous leucocytes coming into the lymph, after which
vascular loops from the capillary vessels of the inflamed structures
penetrate the lymph and become surrounded by young cells. This
new tissue, consisting of capillary loops and young cells, which have
developed within the substance of the lymph, is called granulation
tissue. The new tissue is produced most probably by proliferation
of the native cells of the tissue rather than by proliferation of the
leucocytes. Granulation tissue may be converted into connective tis-
sue, often called scar tissue; it may degenerate into typical tubercles ;
it may become material looking like pus, but which is not true pus;
or finally, it may actually break down into pus, the inflammation as-
suming the character of suppurative inflammation, which it then is.
The third transformation of granulation tissue gives rise to what is
variously called ¢ chronic” or ¢ cold” abscess, and to chronic sup-
puration in bone. The tubercle bacillus is practically always the
cause of the second and third alteration.

Modes of Extension.—Inflammation cannot spread unless its cause
extends before it ; hence, inflammations due to mechanical and chem-
ical irritants do not spread beyond the point at which the irritation was
first exerted. All those inflammations which tend to spread from the
original site are probably due to microbic causes. Such inflammations
spread in three ways—by continuity of tissue, by the lymph current,
and by the blood current.

When inflaimmation spreads by continuity of tissue, the bacteria
which have settled there are spread into the surrounding tissues by be-
ing carried thither by leucocytes and by the lymph channels. This
mode of extension of an inflammatory process is comparatively limited
in its action.

When mycotic inflammation spreads by the lymphatic vascular sys-
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tem the bacteria are carried along by the current in the lymphatic
vessels until they reach the first gland, where they are filtered out by
the ramifications which the current makes in passing through the in-
terstices of the gland. After being arrested thus they multiply and
act as an exciting cause of inflammation, producing in the gland a
secondary inflammation which is located at a considerable distance from
the primary disease. This is quite different from the method of ex-
tension just described, where the fungi travel a short distance only in
the lymph current, or are carried short distances by the white blood
cells, choosing, as they do, the paths of least resistance. The blood
current may carry bacteria to all parts of the body, but they are in-
nocuous, as a rule, until they are arrested by extravasation, by clotting
of the blood, or embolic plugging of the vessels. Under these circum-
stances, secondary or metastatic inflammation occurs. Pysmia is a
good example of such metastatic inflammation. The inflammation of
mumps being carried to the breast and testicle is a similar example of
metastatic inflammation. It is difficult to explain all cases of so-called
sympathetic inflammation. It may be that the process is due to the
infective agent being localized in certain organs ; or to the absorption
of the chemical products of inflammation in one organ being absorbed
and having a special pathogenic influence on some other particular or-

gan only.

PATHOLOGY, SYMPTOMS, AND TERMINATIONS OF
INFLAMMATION.

Pathology.—The study of the pathological or essential nature of in-
flammation must be divided into a consideration of the roles played by
(1) the nerves, (2) the small blood vessels, (3) the blood, and (4) the
tissues. The changes occurring in each of these, though in the main
synchronous, must be investigated separately.

1. NErvES.—The agency of nerves is really unknown. It is not
a vaso-motor influence. Researches show pretty conclusively that in-
flammatory phenomena depend on a direct injurious influence upon, and
a vital alteration of, the walls of the blood vessels, without the neces-
sity of any direct nervous agency.

2. BrLoop VESSELS.—As has been previously stated, the essential
factor or lesion of inflammation is perhaps the change that occurs in
the walls of the small blood vessels, by which the friction between the
wall and the blood current is increased and the wall is made more
porous. It is possible that the increase of blood in the inflamed region
is the result of an alteration in the attraction between the blood and
the tissues. It is denied by some writers that the essential feature of
inflammation is the change in the vessel wall. In inflammation of
non-vascular tissues, such as the cornea and cartilage, the same vascu-
lar alterations take place in the vessels which surround these struc-
tures, and upon which their nutrition depends. The vascular phe-
nomena of inflammation are dilatation of the arteries, capillaries, and
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veins and abnormal permeability of the vessel walls; followed by ac-
celeration, with subsequent abnormal retardation, of the blood current.
Mere acceleration of blood flow not followed by abnormal retardation
and abnormal permeability does not constitute inflammation, though
it may lead to it. The dilatation of the vessels and the abnormal re-
tardation of the current must be permanent, A preliminary contraction
of the capillaries is at times seen, but it is not an essential factor.
While vascular dilatation and blood retardation are being established,
the white corpuscles accumulate, especially in the venules, and the red
corpuscles generally in the capillaries, until stagnation or stasis of the
current occurs. This stage of absolute cessation of motion is preceded
by one in which is seen a mere oscillation of the vessel contents syn-
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Dingrammatic view of inflammatory changes in a small vein: a, normal circulation, showing
p‘lllslnxl-’.mw; b, ¢, d, suceessive changes, showing dilatation, accumulation of leucocytes, and emigra-
tion,  (DENNIN)

chronous with the cardine pulsations,  Synchronous with these vascular

changes there occur permeation of the blood elements through the

~ U and inereased absorption by the lymphatic vessels.
».—The white corpuscles are relatively increased in in-
blood (leucoevtosis) and show a tendeney to keep near the
vessels,  They are less heavy than the red corpuseles, and
irown to the margin of the blood stream.  Inflammatory
drawn shows more fibrin than non-inlammatory blood.
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This condition of hyperinosis and the buffy coat, formerly considered
diagnostic of inflammation, have no diagnostic or therapeutic value.
During inflammation white cells migrate through the walls of the
venules, and red cells are pressed, as it were, through the walls of the

Fia. 3.

The process of emigration, observed under high power. The blood is supposed to flow on the left of
p g ,rg pPpo!

the line in the direction indicated by the arrow. e tissue is on the right. x 1000. (After THOMA.)

capillaries into the surrounding tissues. This escape occurs through
small openings (stomata) resulting probably from the contractile power
of the endothelial cells composing the walls of the dilated vessels.
There is no emigration from the vessels in which absolute stagnation
has taken place, nor from the arterioles. The escape of the white
corpuscles usually greatly exceeds that of the red, and the vessels soon
become surrounded and obscured by the crowd of extra-vascular leuco-
cytes. In intense inflammations in very vascular tissues the red escape
in greater numbers than the white corpuscles, and a resulting hemor-
rhagic spot is visible to the naked eye. The number of migrating
cells is increased in the later stages of the inflammatory process. It
is possible for the emigrated leucocytes—(1) to be transformed into
tissue cells ; (2) to reénter the blood vessels ; (3) to enter the lymphatic
vessels ; (4) to become pus-cells.

There also occurs an escape or exudation of fluid derived from the
blood liquor and similar to it ; which, when associated with the escaped
white and red blood corpuscles and the proliferating cells of the in-
flamed tissues, constitutes the inflammatory exudate, or, as it has
been termed by some writers, inflammatory lymph or fibrin. The
escaping fluid differs from the simple serous or dropsical effusion, that
occurs in congestion or mechanical hypersemia, in that it contains more
white corpuscles, more albumin, and is more prone to spontaneous
coagulation. It differs from blood liquor, or liquor sanguinis, in hav-
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ing less albumin and less coagulability. This inflammatory fluid is
well termed an exudation of lymph or simply an exudate ; and the escape
arising from venous distention a transudation of serum, or simply a
transudate.

This exudate or inflammatory lymph is of paramount importance to
the surgeon, for, by its organization and transformation into tissue
analogous to that at the seat of injury or disease, hemorrhage is pre-
vented, wounds united, abscesses circumscribed and limited, plastic
surgery made possible, and other reparative surgical processes accom-
plished. At times, however, it produces morbid conditions, such as
strictures and adhesions, alters structure by interstitial deposit, and is
exceeding destructive to functional integrity.

It is well to apply the term exudate, or lymph, to effusions occur-
ring from inflammation, even when they closely resemble the serous
transudate of mechanical venous obstruction. The milder forms of
inflammation give rise to a fluid containing so little albumin and
having so little tendency to coagulation that it is impossible to dis-
tinguish it from the fluid of a non-inflammatory dropsy.

On mucous or serous surfaces the exudate is readily seen during the
progress of inflammation ; in some tissues it is exhibited as swelling ;
in the cornea and other non-vascular structures it is found surround-
ing the part, because it is the adjacent vessels which present the in-
flammatory alterations. The blood phenomena of inflammation, then,
are increase of white cells, retardation of current, migration, and eru-
dution.

4. Tissves.—The tissues are swollen and infiltrated with the escap-
ing blood elements, and the proper cells of the tissue involved show
disordered nutrition, such as coagulation-necrosis and fatty degenera-
tion. The impairment of nutrition may result in the formation of in-
ferior tissue, suppuration, or gangrene. The peptonizing action of
micro-organisms has to do with the inflammatory destruction of tissue;
and thus aids the malign influence of the chemical and physical changes
wrought by original injury, and the deluging of the tissues with escap-
ing blood elements. Within the tissues there is proliferation or multi-
plication of the white blood cells which have escaped from the vesscls,
and also multiplication of the proper or native cells of the connective
tissue. The proliferation of native cells, which takes place while
repair or regeneration is going on coincident with inflammation of
moderate intensity, must not be considered as a part of the inflamma-
tory process. The nuclear activity of the wandering connective tissue
cells, which differ from the fired connective tissue cells, is very great
in inflammatory disturbances. The great number of cells found arise
from proliferation of the leucocytes, which have escaped from the vessels
and these wandering connective tissue cells. This nuclear activity is
termed karyokinesis or karyomitosis, and is shown by a division of the
nucleus and the production of two cells from one. During inflamma-
tion the tissue elements are obscured by the intermingled white cor-
puscles and filaments of fibrin ; and the structures are changed in

™
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physical consistence, being sometimes softer than normal, at other
times harder.

The tissue alteration of inflammation, then, may be described as dis-
turbance of nutrition associated with proliferation of cells.

The phenomena of inflammation may finally be thus formulated :

1. Nerves: Unknown.

2. Blood vessels : Permanent dilatation of calibre associated with
abnormal permeability of walls.

3. Blood : Permanent abnormal retardation of current associated
with migration and exudation.

4. Tissues: Disturbances of nutrition associated with proliferation
of cells. .

Symptoms.—The local symptoms of inflammation are those ex-
hibited at the point at which the process is going on ; the constitu-
tional or general symptoms are manifested by the patient’s organism
as a whole and are observable in functional derangement of the various
organs without any necessary relation to the situation of the inflam-
matory changes. The general symptoms imply an existing inflam-
mation, but do not indicate its locality.

THE LocAL SyMPTOMS are pain, discoloration, swelling, heat, and
disordered function. It requires the co-existence of a number of these
abnormal manifestations to constitute inflammation, and one or more
may be prominent or entirely absent, according to the variety of the
inflammation and the nature of the inflamed tissues.

Pain is a subjective symptom of inflammation, while the other mani-
festations are, for the most part, really objective physical signs. The
pain of inflammation is due to pressure of the exudate on nerve-
endings and possibly to chemical irritation exerted upon them ; is per-
sistent ; is increased by motion and the dependent position, and must
be distinguished from the paroxysmal pain of neuralgia and spasm. Its
severity depends more upon the tissue affected than the degree of in-
flammation, and is often inverse to the amount of swelling possible,
because the pressure of the distended vessels and exudate upon the
nerve filaments is increased when the structures are too dense to allow
swelling. Pain may be reflected by nervous distribution to a part re-
mote from the seat of disease, as occurs in coxalgia ; in such cases it
is not strictly a local symptom. Throbbing pain, which is due to in-
creased tension at each pulsation of the heart, is usually indicative of
the advent of suppuration.

The discoloration usually varies from the shades of red, the usual
hue, to those of purple and blue. It is essential that the alteration in
color be permanent, for the transient hyperemia of merely physiolog-
ical causation also produces redness. In the cornea, arachnoid, and
similar non-vascular structures the change is manifested by a whitish
opacity and a loss of lustre, while the surrounding vascular tissues
present the usual inflammatory redness. In iritis there is a loss of
lustre and a brownish discoloration. -

The blackness of gangrenous tissue and the whiteness of necrotic
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bone have been erroneously instanced as illustrations of inflammatory
alteration of color, but, since inflammation ends at the moment death
of tissue occurs, these are not strictly inflammatory discolorations.
The cause of the red discoloration in inflammation is the abnormal
amount of blood in the vessels, and, perhaps, at times, a real staining
of the tissues by the coloring matter of the corpuscles. As resistance
to flow of blood increases because of change in wall of vessels and
pressure from exudate, the parts become bluish, or mottled and pale.

The temperature of an inflamed part is usually increased. It is fre-
quently above 100° F. There is no production of heat at the inflam-
matory focus, but the increase is due to the increased rapidity of the
arterial circulation which brings more heat to the part and gives little
time for its dissipation. A local increase of heat in chronic inflam-
mation may be imperceptible ; hence, for example, we speak of “ cold ”’
abscesses.

Inflammatory swelling is due to the increased amount of blood in
the vessels and to the migration and exudation which occur. If the
exudate consists principally of fluid the part is said to be edematous,
and a depression made in the surface by pressure of the surgeon’s fin-
ger is apt to remain for a few moments as a little pit. This « pitting ”’
does not show if the tissues are tensely stretched. It is most typical
in cedema from mechanical hyperemia. Usually the exudate is
cellular rather than fluid and the swollen tissues are too hard to pit.
Swelling is always great in those parts, such as the scrotum, formed
largely of loose connective tissue, because there is less resistance to the
escape from the vessels of inflammatory products. In dense resisting
structures and under tense fasciee much swelling is impossible ; and
hence, great pain is experienced during inflammation in such localities.
The tissue-pressure thus induced may lead to gangrene by totally ob-
structing circulation, if not relieved by free incisions to allow escape
of fluids and to relax distended structures. The occurrence of swell-
ing is frequently beneficial by diminishing the intravascular pressure.
If the exudate is small in quantity and the lymphatics carry it off, no
swelling will exist. This occurs in slight grades of inflammation.

Disordered function is a symptom, sometimes subjective and some-
times objective, always present ; and attracts attention when the other
manifestations of inflammation are more or less in abeyance. The in-
creased or impaired sensibility of the sense organs; the irritability of
the hollow viscera ; the modified secretions of the various glands ; and
the alteration of nutrition, shown by defective absorption, by atrophy
and hypertrophy, are all well-known instances of functional disturb-
ance arising from the inflammation. The injury inflicted upon every
tissue by the morbid process readily explains the functional disturbance.

Tue GENERAL OR CONSTITUTIONAL SymproMs of inflammation
are grouped together and called inflammatory or symptomatic fever,
because the increase of the general bodily temperature is such a char-
acteristic member of the group. -The terms traumatic fever and sur-
gical fever are sometimes employed as synonyms of inflammatory fever
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when the inflammation is due to an injury. Inflammatory fever varies
with the intensity, extent, and locality of the process, and with toxic
influences associated with it, and is practically absent in slight inflam-
mations of unimportant localities and when microbic infection of the
blood is prevented. It depends on the presence in the blood of prod-
ucts of the morbid tissue-change occurring at the seat of inflammation,
or of poisonous principles manufactured at the seat of injury by
micro-organisms of a vegetable nature. Inflammatory fever, in other
words, is usually a poisoned condition of the blood due to micro-organ-
isms. Inflammatory fever becomes prominent within twenty-four
hours after the incipiency of the local symptoms. A moderate and
very transient fever occurs with non-infected wounds at times, and is
attributed to absorption of fibrin-ferment. It is called aseptic wound
fever. '

There are two types of constitutional disturbance in inflammation :
the sthenic, representing excess of force; the asthenic, representing
want of force. The irritative type, so-called, is not a special form, as
all cases are necessarily either sthenic or asthenic. The respiratory,
circulatory, digestive, nervous, secretory, and other general symptoms
accompanying inflammation show modifications according to the type
of the constitutional disturbance ; hence, as the treatment must greatly
vary in the two conditions, the necessity of an early recognition of the
type is evident.

The constitutional symptoms of inflammation, when asthenic, re-
semble those of typhoid fever; hence, they are often said to belong to
the ¢ typhoid condition.” The reader must remember, however, that
typhoid or enteric fever and the ¢ typhoid condition,” though present-
ing similar symptoms, are different entities.

The following table shows the differential diagnosis of typical cases
of sthenic and asthenic inflammatory fever :

Sthente. Asthenic.
Patient . .. ... Usually of vigorous constitu- Previously of weak constitu-
tion. tion, though may have been
vigorous.
Pulse . ... ... Full, bounding, 90-120. Compressible, weak, 120-160.
Respiration Oppressed, hurried. Shallow (?), hurried.

Digestive organs

.......

Nervous system

Muscular system

Constipation, loss of appetite
white furred tongue, thirst,

v and hot temperature, 100°
-103°, chill at beginning.

Scanty, highly colored, uric
acid abundant, chlorides di-
minished.

Restlessness, headache, active
delirium.

Pain in back and limbs.

Bowels irregular, tendency to
diarrheea, loss of appetite,
brown and dry tongue,
sordes, thirst.

Often clammy temperature,
99°-101°, chills and colli-
quative sweats.

No marked difference from
sthenic type.

Stupor, not much headache,
muttering delirium.
Twitching of tendons.

Terminations.—There can be but two terminations of inflammatiou.
First, gradual return of the tissues to liealth without destruction of

3
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their elements and functions ; and second, death of these tissues, which
may take place molecularly or in masses large enough to be readily
seen. When inflammation terminates in the first manner the walls of
the blood vessels are restored to their normal condition, the deposits
absorbed and the damaged tissues regenerated. Resolution is then
said to have taken place. In the second instance, if death occur mo-
lecularly, that is, if small particles die, it is called ulceration if in soft
tissues, and caries if in bone; while death in mass of soft parts is
termed gangrene, of bone, necrosis. It should be observed that
pathologists apply the term necrosis to all forms of tissue-death, whether
in bone or soft structures, in mass or in small particles.

Wounds or inflamed mucous membranes may become covered with
an adherent fibrinous false membrane firmly attached to underlying
necrotic tissue ; they may have upon the surface a fibrinous pseudo-
membrane loosely attached to the underlying tissue ; they may present
more or less extensive necrosis of tissue without a distinct false mem-
brane. Such inflammations have been called ¢ diphtheritic.” They
are not diphtheria. A wound may, however, in the same manner as a
mucous membrane, become infected with the bacillus of diphtheria, and
be covered with a false membrane. This is a true diphtheria. Diag-
nosis is only possible by bacteriological examination.

The results or sequences of inflammation, such as newly organized
tissue, adhesions, effusions, exudations, pus, sloughs, and sequestra
must not be confounded with its terminations. It can only terminate
either in a return to health of the tizsues inflamed or in the death of
the same. The parts in the vicinity may continue in a state of in-
flammation, but the death of tissue, by either ulceration or gangrene,
effectually terminates the inflammatory process in that particular tissue.

Resolution is the termination of inflammation which the surgeon
ordinarily aims to secure, but in many instances it is impossible to ob-
tain it, and suppuration, ulceration, or gangrene occurs.

Treatment.—The most important precept that can be taught in re-
lation to the management of inflammation is this : Inflamed structures
tend to recovery as soon as the cause of inflammation is removed.
Hence, when the surgeon can remove the cause the rest of the treat-
ment consists in merely waiting for the reparative efforts of nature,
and in averting any secondary irritative action that may supervene.
When the character of the cause precludes its removal, efforts must be
made to avert the advance and the destructive effects of the inflamma-
tion, until the cause ceases to be operative.

Removal of the cause is to be effected on general rational principles :
for example, a foreign body is to be extracted from the tissues; the
patient himself is to be transported from unfavorable surroundings ;
or, if the cause lie in some vitiated state of the blood, remedies to
remove that state are to be administered. Attempts to remove the
cause are not justifiable, however, if they render the patient liable to
conditions more dangerous to life than that for which he is being
treated, for it must always be remembered that the surgeon is treating

\
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a condition rather than an entity. In non-infective inflammations
recovery is prompt, because there is not a continuously acting cause as
in mycotic inflammations. The so-called ¢ antiseptic” treatment of
inflammations aims to remove the bacterial cause, or prevent the con-
version of a simple aseptic inflammation into an infective one.

Resolution, if possible, is to be induced by local and constitutional
measures. The latter, of course, includes hygienic and dietetic as well
as medicinal agencies. After injuries and operations the surgeon desires
the presence of reparative processes, which will usually go on satis-
factorily if bacterial infection is prevented. The prevention and arrest
of microbic infection of wounds is the most important duty of the sur-
geon in this connection. The means by which these ends are to be
accomplished will be discussed under Treatment of Wounds.

THE LocaL TREATMENT of inflammation is properly discussed before
the constitutional, because many cases .of minor severity demand no
constitutional treatment whatever. Inflammation is treated locally by
(1) position and functional rest ; (2) cold ; (3) heat; (4) anodynes ; (5)
bloodletting ; (6) drainage ; (7) dlmlmshmg arterial supply ; (8) anti-
septics and necrotics; (9) ‘stimulants and astringents ; (10) counter-
irritation ; (11) compression, friction and massage.

Posirion ANp FuNcrioNan Rest.—Rest from functional activity
and that position which renders afflux of blood to the part most diffi-
cult are essential in treating inflammation, especially when acute. Ele-
vation and immobility of the parts are, therefore, usunally to be enforced,
supplemented in many cases by confinement to bed.

CoLp.—The depressant and sedative action of cold is utilized as a
preventive of inflammation, and, in the earliest stages of the process,
to limit its severity. It should not be employed when suppuration or
mortification is to be feared, nor, as a rule, in chronic inflammation.
Cold and moisture may be applied by cold baths, rapidly evaporating
lotions, or by irrigation in which a constant application of water, simple
or medicated, is maintained by allowing it to drop on cloths laid over
the inflamed part. Dry cold is obtained by using tubes or rubber bags
filled with cold water or ice. The cold should be moderate and prob-
ably acts by contracting the vessels and thus indirectly rehevmg en-
gorgement. It should be continuously applied.

Hear.—Heat is often combined with moisture. Hot dressings are
properly used when there is pain and tension, a tendency to suppura-
tion, and a probability of mortification. They aid in mortifying pro-
cesses by causing separation of the sloughs, thus promoting the sup-
purative action beneath the dead tissue. Heat is usually indicated
when cpld is contra-indicated. It may be obtained by local baths of
hot water or steam, fomentations, heated sand bags and hot-air appa-
ratus.

Any warm or hot application combined with moisture acts as a poul-
tice, if evaporation be prevented by rubber cloth, waxed paper, or other
impervious covering. Layers of gauze, moistened and covered with
rubber tissue, make the best poultice. Heat, perhaps, does good by
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dilating peripheral capillaries ; but it is chiefly beneficial when suppu-
ration cannot be avoided. It promotes blood flow, stimulates the ac-
tivity of the leucocytes, and hastens and localizes the suppurative focus.
When resolution without suppuration is possible, heat does good by
favoring absorption of exudate, increasing the blood flow, and en-
couraging the cells to enter the lymph spaces. The protracted use of
heat is objectionable because it causes relaxation of tissue. When sup-
puration is inevitable deep incision is preferable to poultices, because it
relieves pain promptly, prevents destruction of tissue, and hastens cure.

ANopYNEs.—The narcotics, especially the preparations of opium
and belladonna, are frequently beneficial by relieving the pain of in-
flammation. Extract of belladonna, softened with water and smeared
over the surface, and opium combined with acetate of lead are favorite
prescriptions.

Locarn BroopLerTiNg.—The direct abstraction of blood from
engorged vessels and the opportunity of escape afforded deposits infil-
trating the tissues are the means by which puncture, scarification, in-
cision and wet cupping act as potent agencies in combating inflamma-
tion. At times it is not practicable to incise the vessels and tissues of
the inflamed organ, and then wet cupping or leeching at an adjacent
point is done to relieve the hypereemic structures. Local depletion is
probably most beneficial after stasis has occurred in the capillaries.
Before that event attempts should be made to diminish the arterial
supply by local and general sedatives. As a rule the bloodletting
should be applied at the focus of inflammation, and the bleeding en-
couraged by warm applications. The advantage of incision over poul-
ticing has been mentioned previously.

DrarNaGE.—This is accomplished by incisions, and the insertion
into wounds of tubes, strands of cat-gut or horse-hair, or gauze wicks.
Drainage relieves tension, evacuates irritating fluids, and removes al-
buminous fluids in which contaminating germs would develop.

Curring OFF ARTERIAL StrpLY.—This is done by applying pres-
sure upon, or by ligating in its continuity the main artery, and thus
diminishing the supply of blood to the inflamed member.

ANTISEPTICS AND NECRoTICs are adapted to the treatment of
wounds, and are usually employed as prophylactics to prevent exces-
sive inflammation liable to occur from pyogenic or putrefactive bacte-
rial infection, or from inoculation of animal poisons.

The use of carbolic acid, corrosive sublimate, formaldehyde and
similar agents will be described in discussing the antiseptic treatment
of wounds. The most cfficient necrotics to prevent absorption of the
poison of hydrophobia, snake bites, ete., are the actual cautery, strong
nitric acid, potassium permanganate and solution of nitrate of mercury.
Immediate excision is preferable when it can be adopted.

STIMULANTS AND ASTRINGENTS.—These local remedies, of which
nitrate of silver and acetate of lead are examples, occupy a high rank
in the treatment of inflammation, especially of mucous membranes.
The more chronic the inflammation the stronger must be the stimulant
and astringent impression.
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COUNTER-IRRITATION is applied at a point more or less remote
from the inflammatory focus, and varies in degree from mere redness
of the skin to vesication, suppuration and complete destruction of the
skin as by the actual cautery. Except in the mildest form, as obtained
by sinapisms, counter-irritation is seldom used in acute inflammation.
It probably acts by abstracting blood from, and lessening the textural
excitability of, the inflamed organ.

CoMPRESSION AND FRricTioN.—Compression, by means of muslin or
elastic bandages or adhesive strips, and friction or massage, either with
or without oils and liniments, are most efficient means of relieving
muscular spasm and of producmg absorption of deposits in chronic and
the late stages of acute inflammation.

Constitutional Treatment.—The general or constitutional manage-

ment of inflammation comprises: 1. Abstraction of blood by vene-
section. 2. Increase of secretion and elimination by cathartics, dia-
phoretics, diuretics, and emetics. 3. Diminution of vascular tension
by cardiac depressants. 4. Increase of vascular tone by tonics and
stimulants. 5. Decrease of nervous excitement by anodynes. 6. Re-
duction of temperature by antipyretics and the general application of
cold. 7. Correction of morbid conditions of blood by alteratives and
specifics. 8. Regulation of sanitary surroundings and diet.

These measures, however, as well as the local means, are not all to
be employed in each instance of inflammation, for, while some are ap-
propriate to the sthenic type, others are adapted to asthenic cases.
Moreover, it is to be remembered that many medicinal agents have a
combination of activities, being, at the same time, evacuants, anodynes
and cardiac depressants; hence, one or two remedies will often meet
all the requirements.

VENESECTION.—In the early stages of acute sthenic inflammation,
when the after-depression from loss of blood will be less detrimental
than the threatened destruction of the integrity of a vital organ, gen-
eral bloodletting is beneficial. Venesection acts mechanically by les-
sening the amount of blood in the system ; and, therefore, relieves in-
flammatory engorgement, which may be the most disastrous factor of
the inflammatory process demanding treatment. This is especially true
of pulmonary and cerebral inflammations. 'V ascular engorgement, how-
ever, is the result, not the cause of inflammation, and removal of blood
is not removal of inflammation. Venesection should not, as a rule, be
employed when the pulse is feeble and frequent and the symptoms
those of asthenia, nor when it is probable from the activity of the in-
flammatory attack, as in blood-poisoning, that depression will shortly
follow.

CATHARTICS, DIAPHORETICS, DIURETICS, AND EMETICS are internal
remedies of value ; because they increase glandular secretion, which is
arrested in inflammatory fever, act as derivatives by attracting blood
to other organs, deplete by drawing away the watery constituents of
the blood, expel irritating substances from the system, and have a re-
frigerant or cooling effect.
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DEPRESSANTS.—Aconite, veratrum viride, and nitroglycerine are
the cardiac sedatives and remedies most frequently employed to reduce
the high vascular tension, exhibited by the full, bounding, frequent
pulse of acute inflammation occurring in robust, plethoric persons.
They are selected when the depressing influence of venesection is con-
sidered unwarrantable.

ToxNIcs AND STIMULANTS.—Asthenic inflammations, on the other
hand, require from the first, quinia, iron, strychnia, digitalis, alcohol,
and highly nutritious food, to increase cardiac power and sustain life
under the depressing effects of the inflammatory process. The same
remedies are usually needed after the subsidence of active sthenic symp-
toms, which leave the patient emaciated and exhausted by the severity
of the structural changes that have taken place.

ANODYNES.—Pain, restlessness, and general nervous excitability
call for the administration of opiates, chloral, the bromides, sulfonal,
hyoscin, phenacetine, and kindred drugs, to give physiological and
functional repose. The beneficial effect on inflammatory fever of a
few hours’ profound sleep is familiar.

CoLp.—Sponging the surface of the body, cold packs, and cold
baths are certainly effectual in diminishing bodily temperature, and are
employed advantageously in inflammatory affections. Phenacetine,
acetanilid, guiacol and similar drugs with a known ability to lower the
general temperature are often valuable remedies.

ALTERATIVES AND SpeciFics.—Certain inflammatory lesions are
best combated by specific remedies, which have some alterant or eli-
minating blood action and which should be given as soon as the di-
agnosis is established. As examples may be mentioned mercury and
the iodides in syphilitic inflammations, quinia and arsenic in malarial,
and colchicum in gouty lesions. The removal of inflammatory products
in chronic conditions is certainly effected by the so-called sorbefacients,
among which the preparations of mercury, iodine, and ammonium
chloride stand preéminent.

SANITARY AND Dierkric MEAsURES.—Cleanliness of person and
of surgical dressings, freedom from microbes and deleterious atmos-
pheric influences ; regulation of the temperature of the room ; proper
ventilation ; freedom from noise and anxiety; good nursing and
judicious diet are more important than any one requirement heretofore
mentioned under the constitutional treatment of inflammation. Acute
sthenic cases may require some restriction of diet, but not the starva-
tion treatment of past generations of surgeons. Asthenic inflammation
invariably requires concentrated, easily digestible food at frequent in-
tervals.

In conclusion, a recapitulation of the differential therapeutic indica-
tions of sthenic and asthenic and of acute and chronic inflammations
may be instructive.

Sthenic cases present symptoms of overaction, and require deplet-
ing, depressant, and non-stimulant remedies, with restricted diet.

Asthenic cases present symptoms of depression, and require corrob-
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orant, tonic, and stimulant remedies, with abundance of nutritious
food.

Acute inflammations, being either sthenic or asthenic, require treat-
ment according to their type, with depleting and soothing applications
locally.

Chronic inflammations, being usually more or less asthenic in type
and characterized by much inflammatory deposits, require tonic and
alterative treatment, with stimulating applications locally.



CHAPTER IL

DESTRUCTIVE INFLAMMATORY PROCESSES.

SUPPURATION, ULCERATION AND GANGRENE.

WHEN the microbic cause of an inflammation is sufficiently intense
or sufficiently prolonged in its action, the process goes beyond the
minor grades of serous and fibrinous inflammation, and becomes sup-
purative. The organisms which have been arrested in the capillaries
multiply, if they find conditions favorable to growth and give off the
products of their metabolism. The fibrinogen of the exudate is con-
verted into peptone and the formation of fibrin in the exudate is
prevented.

For the clinical purposes of the surgeon pus only occurs in associa-
tion with micro-organisms, and, therefore, does not occur in inflamma-
tion of a simple traumatic kind, unless the seat of the inflammation
becomes infected with fungi. There are about two dozen vegetable
parasites which are known to cause the formation of pus; those most
frequently found are the staphylococcus pyogenes aureus, the staphy-
lococcus pyogenes albus, and the streptococcus pyogenes. The first
two are cluster-coccusses, while the streptococcus is a chain-coccus;
the two former usually produce circumscribed suppuration and abscess,
while the streptococcus is usually the cause of spreading and diffuse
suppuration.

Some pus-producing fungi always act as pus producers, if they ex-
ert any pathogenic influence ; others only occasionally act as pyogenic
organisms, having usually a different and often a specific influence.
Among the former or obligate class of pus germs are those already
mentioned, the gonococcus, the bacillus coli communis, the bacillus
pyocyaneus and the bacillus pyogenes feetidus. The facultative pus
producers include the bacillus typhosus, bacillus proteus, bacillus
diphtherie, bacillus tuberculosis, bacillus cedematis maligni, bacillus
anthracis, bacillus mallei, etc. The bacillus pyocyaneus causes pus of
a bluish or greenish tint. The tubercle bacillus gives rise to a peculiar
curdy greenish-white fluid, due to softening of tubercular tissue which
is not quite like true pus. It is a puriform or pyoid fluid. The germ
may perhaps at times cause the formation of truc pus. Some of the
lower forms of animal life, such as the amaba and coccidia, may cause
pus.

The importance of the connection between organisms and suppura-
tion is very clear, because it indicates at once that great care must be
taken to prevent infection, in simple traumatic inflammations, with
germs from the hands of the surgeon, his instruments, or dressings.

Pus is a yellow or greenish-white, alkaline fluid, presenting charac-
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teristics varying with the peculiarities of the inflammation producing
- it. It consists of a liquid in which float corpuscles, principally multi-
nuclear leucocytes. The pus liquor is composed of water, albumin,
fats, and salts, and is derived from the blood, the liquid portion of
which it may resemble, though it often differs greatly. It contains,
however, the pus-forming micro-organisms and their chemical products,
disorganized tissue and the altered offspring of connective tissue cells.
Pus serum contains leucin, tyrosin and peptone. The micro-organisms
are not usually found within the pus cells except in gonorrheeal pus,
where the gonococcus is often seen within the protoplasm of the cell.
The corpuscles are, in part, the migrated leucocytes referred to in the
section on the pathology of inflammation, which have now lost their
vitality. Some of them are still capable of changing their shape and
migrating, and are considered to be the white blood cells which have
just escaped from the vessels. As usually seen under the microscope
the corpuscles are dead, and have lost the ameboid movements of the
living cells. Pus is recognized as such by the naked eye, if there be
at least 40,000 to 60,000 cells in a cubic centimeter.

Suppuration has a tendency to cause liquefaction and disintegration
of the tissues. Pus may occasionally be absorbed after fatty meta-
morphosis, or be changed into a caseous mass; as a rule, however, if
not evacuated by operation it is discharged through an opening pro-
duced by its disintegrating action on the overlying tissues. It may
come from a free, unbroken surface, as in inflammation of mucous mem-
brane; and constitutes most of the discharge in cases of ulceration,
unless the ulcer has been kept aseptic. Then a serous exudate is the
product of the ulceration.

Varieties.—When a granulating surface in a healthy person is pro-
gressing favorably toward cicatrization the pus excreted is of a creamy
consistence, and has a specific gravity of about 1030, a yellow color,
and little or no odor. These features, therefore, pertain to what was
formerly called healthy or laudable pus. The so-called unhealthy pus
was frequently, though not always, thin, of low specific gravity, of a
dirty yellow or reddish color, and had a putrefactive smell and a ten-
dency to irritate the skin. It was termed ichorous pus. Sanious pus
was an ammoniacal or strongly acid pus mixed with blood. Other
adjectives are used to describe various conditions and appearances of
pus; thus, curdy, gummy, scrofulous, sanguinolent, contagious pus and
muco-pus are terms often heard, but most of them are indefinite and
unscientific. At the present time the occurrence of pus is believed to
be due to infection of the wound by micro-organisms; hence no pus
can be called healthy. ’

Gonorrheeal infection is a condition which is due to the gonococcus,
and produces, when a mucous membrane is affected, a discharge of pus.
The mucous membrane of the vagina or male urethra is most frequently
the seat of the primary infection, but the mucous membranes of the
eye and nose are sometimes affected primarily. The eyes of children
are frequently infected during passage through the birth canal. This



42 DESTRUCTIVE INFLAMMATORY PROCESSES.

is the ophthalmia of newborn children. With gonorrheeal infection
there is often combined a pyogenic infection. Other symptoms of
gonorrheeal infection are arthritis, pleuritis, salpingitis, metritis, peri-
tonitis. It is a true infection.

Tests.—Pus mixed with other fluids can be detected by the addition
of solution of potassa, with which it
forms a gelatinous mass. Micro-
scopic examination discloses the
characteristic spheroidal semi-trans-
parent motionless corpuscles, about
g5 of an inch in diameter, con-
taining granules and broken up
nuclei. The nuclei are made more
distinct by the addition of dilute
acetic acid. Examination with suit-
able illumination and sufficiently
high oil-immersion lenses will bring
to light the micro-organisms to

Preparation from pus, showing pus-cells, 4 1 -
and shanaytosores . P Cinsorn )8 P '4 whose presence the suppurative ac
tion is due.

Fie. 4.

ABSCESS.

Deflnition.—An abscess is often described as a collection of pus
circumscribed by a wall of lymph or as an abnormal cavity containing
pus ; while suppuration occurring within the meshes of the connective
tissue without such limiting wall is called a purulent infiltration, and a
secretion of pus from a mucous, serous or granulating surface, a puru-
lent effusion. These distinctions are, however, frequently ignored.
It would be less confusing to define an abscess simply as a cavity con-
taining pus, without any restrictions as to a limiting wall or to the
nature of its surroundings.

Varieties. AcvuTE ABscess.—When pyogenic organisms are ar-
rested in the capillaries they multiply and cause coagulation-necrosis in
the tissue cells. This local death of tissue at the center of an abscess
is the direct result of the poison or toxine of the micro-organism and
is the starting point of the abscess. To prevent the injurious effects of
the organisms a large number of leucocytes appear in the region af-
fected, rapidly multiply, and, by their endeavor to prevent encroach-
ment of the micro-organisms upon other tissues, form a barrier around
the group of germs. This wall made by condensation and cell-infil-
tration of the surrounding tissues is not a distinct membrane.

The bio-chemical antagonism between the organisms and the leuco-
cytes is kept up until the wall of granulation tissue created by the
action of the white blood cells is too dense for the micro-organisms to
penetrate. It is thus that the suppurating focus is circumseribed ;
within this wall the tissue cells break down, and under the peptonizing
influence of the micro-organisms the formation of fibrin in the exudate
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Abscess in Kidney of Rabbit after Intravenous Injection into an
Ear-vein of Culture of Pyogenic Cocci. Dense mass of cocci
surrounded by area of coagulation necrosis due to their toxic
activity. Outside this a zone of phagocytes. [Park.]
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is prevented. The cavity of the abscess, therefore, contains dead
leucocytes, micro-organisms and their chemical products, and destroyed
tissue cells, in addition to inflammatory exudate. These constituents
make up the creamy liquid which ie called pus.

The tendency of the pus contained in this cavity is to soften the
surrounding tissue and to spread in the direction of least resistance
until it is discharged through an opening upon a free surface. This
is called the pointing or spontaneous opening of an abscess. Such a
spontaneous opening relieves the tension, which has been one of the
causes of the continuance of the inflammation, and permits the pus
and micro-organisms to be evacuated. The collapse of the walls of
the abscess and the adhesion of the opposite surfaces readily complete
the cure, if the admission of putrefactive bacteria is prevented. The
various tissues differ in the rapidity with which they soften under sup-
purative influences. Hence masses of tissue, infiltrated with purulent
material, and softened structures may remain for a time without com-
plete disintegration and retain their general form. These masses are
called sloughs and are found especially in diffused abscesses. Putre-
factive germs aid in prolonging the suppurative action perhaps by
interfering with formation of granulation tissue.

Healing of the abscess may be hastened by the surgeon opening the
cavity and evacuating its contents long before the pus reaches the sur-
face ; but, in this event, it is equally important that the operation
should be done antiseptically.

Very rarely the pus of an acute abscess may become encapsulated
and undergo caseation or calcification ; the mass encapsulated in a sort
of sac may then remain in the tissues as an innocuous tenant for many
years, though it forms a spot of least resistance at which inflammation
may readily be set up at any future time.

Diffuse suppuration frequently occurs and causes what is often
called diffuse abscess. The process is of similar ‘pathological
nature to that just described, but the pus is not enclosed in a dis-
tinctly limited cavity. The condition is due to a more intense inflam-
mation, and is usually believed to be due to the presence of the pyo-
geuic streptococcus, which has a more intense peptonizing influence on
the cells than the mycotic causes of such suppurations as are limited
by a distinct barrier of cells. Sloughs and shreds of gangrenous tis-
sue are often found commingled with the pus of diffused suppuration.
The term phlegmon or phlegmonous inflammation is often applied to
diffused abscesses. It is sometimes applied to the circumscribed process
described above, which is usually the result of infection by the staphy-
lococcus pyogenes aureus.

The acute or phlegmonous abscess necessarily corresponds in symp-
toms with acute inflammation, of which it is a result. The advent of
suppuration in the progress of acute inflammation is often marked by
rigors and great constitutional disturbance ; after which the throbbing
local pain, the shining red skin, and the acuminated appearance indi-
cate that an abscess is being formed. The fluid contents give the
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sensation of fluctuation to the examiner’s fingers, if the pus has
reached a point near the surface of the body. The pus usually pro-
duces softening of structure, and tends to escape toward a free surface.
The consequent elevation of the overlying tissues is distinctive of an
abscess about to point, and, as the skin becomes thin over the advanc-
ing pus, the characteristic yellow color becomes apparent, after which
a small slough is separated, leaving an orifice through which the pus
is discharged. The walls of the abscess then collapse, and the cavity
is filled up like an ulcer by the granulating process ; in fact, an ab-
scess within the tissues has been called a ¢ closed ulcer.” Deep ab-
scesses may produce very little change upon the surface, except a
localized cedema.

METASTATIC ABSCESSES are essential elements of pysemia, and will
receive consideration under that heading.

The so-called CHRrRoNIC or CoLDp ABsCEss, which is usually a
lesion of tubercular inflammation and is therefore slow in progress,
does not exhibit very active local symptoms. It is apt to occur in
connection with bones and lymphatic glands and in persons of the so-
called scrofulous habit, but may be found in any region and in any
patient. There is no heat of skin, little or no cutaneous redness, no
pain, and generally no tendency to pointing. The skin finally becomes
thin over the puriform collection and an orifice by which the contents
escape may form after a long time ; but, instead of the pointed elevation
of an acute abscess, there is seen a general rounded protrusion of thin
and purplish integument. The puriform liquid is confined by a thick
wall, forming a tough sac lined with velvety elevations ; and is usually
thin in consistence, and contains cheesy masses, ill-formed corpuscles,
and cholesterin crystals. - It is not pus in the strict sense, and should
be discriminated from that which is found in acute abscesses. Chronic
or tubercular abscesses often become very large, because they do not
tend to spontaneous evacuation. If we do not consider the fluid in
these so-called chronic abscesses to be pus, and it certainly differs from
pus, the term abscess is inappropriate. The term, however, is still re-
tained because of its convenience. The lesion is possibly due to an
infection with both tubercle and pyogenic germs.

Diagnosis.—Acute abscesses are diagnosticated by the history of
preceding acute inflammation, the superficial edema, the throbbing
pain, the appearance of pointing, the sense of fluctuation ; and in cases of
doubt by the use of an exploring needle or by the withdrawal of some
of the pus with a hypodermic syringe or aspirator. Chronic abscesses
are distinguished by the absence of symptoms pointing to aneurism,
cystic tumor or malignant growth, by the negative history, the possi-
bly depraved_constitution of the patient, cedema, fluctuation, and by
aspiration. Fluctuation is the wave caused by the displacement of
fluid when pressure is suddenly made upon the swelling. It shows
the existence of liquid contents, but gives no indication of their char-
acter. It may be obtained by placing the fingers of the two hands on
opposite sides of the suspected abscess and making intermittent pres-
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sure or striking sudden taps. In small collections it is better to grasp
the swelling between the thumb and fore-finger of one hand, and make
the parts tense, while intermittent pressure is make by the fore-finger
of the other hand. The transmission of the impulse proves that the
contents are fluid, but other symptoms must be investigated to deter-
mine whether pus, serum, or blood is contained in the tumor.

Treatment.—Since abscess is the result of mycotic inflammation,
the local and constitutional means previously described, as appropriate
for the cure of inflammation by resolution, should be adopted when
suppuration is threatened. A blister is often very serviceable, and
seems to dissipate the suppurative inflammation. If it is found that
resolution is impossible, rapid maturation and evacuation of the abscess
are to be obfained, and restoration of the parts to a normal condition
promoted. Hot and moist applications, such as wet gauze covered
with rubber tissue, soften tissue and encourage rapid migration of
leucocytes ; hence they are proper when resolution and absorption
seem hopeless. Poultices are less employed since the advent of the
antiseptic era; and more early operative interference than formerly is
usual. Ointments are sometimes serviceable, such as resorcin, gr. v,
ichthyol, gr. x, mercurial ointment, gr. xxxv, wool lard, gr. I.

To relieve the pain and tension and prevent disfiguring scars and
destruction of tissue, early evacuation, by means of a free incision
made with a sharp knife, is imperatively demanded in all cases of acute
abscess. As a rule, the incision is not followed by serious bleeding,
because the vessels are thrombosed by the inflammation. Incision
made before pus has actually formed will often cut short the suppura-
tive process, and, if made sufficiently free to relieve tension, always
lessens the pain. The opening of an abscess must always be an aseptic
procedure. After the incision, the interior of the sac should be thor-
oughly scraped out with a curette and made perfectly aseptic by means
of irrigation. This removes all pus and micro-organisms. The cavity,
if small, may then be sewed up so as to bring the walls together and
allow healing. If the abscess be a large one it may be needful to pro-
vide for drainage by the use of drainage-tubes. This is especially
necessary in large cavities that cannot be thoroughly scraped and
disinfected. Dressings should be antiseptic in character, and should
exert some pressure so as to cause collapse of the walls of the
cavity. If there is danger of wounding large vessels the abscess may
be opened on a grooved director, or it may be torn open with a blunt
instrument after incision of the skin. Sometimes this last procedure
is well done by inserting the end of a pair of closed forceps and forcibly
opening the ends of the blades. In all cases where the cavity is large
the orifice should be kept open by a tent made of a piece of antiseptic
gauze, or by a drainage tube ; and permanent pressure should be applied
by means of a bandage, in order to hasten contraction and granulation
of the sac of the abscess. Counter-openings may be necessary when
the pus infiltrates the connective tissue or burrows or gravitates into
pouches which prevent its ready escape. The original opening should
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be large and so placed as to favor drainage by gravitation. Abscess in
a bone will require chiselling to open it. Pus under tense fascias, as
in the palm of the hand or under the periosteum, demands early and
very free incision.

In tubercular abscess the treatment is the same. The evacuation
of many fluid ounces of puriform liquid may, by exposing the wall of
the abscess to the air with its septic influences and by the sudden relief
of pressure to which the surrounding capillaries were accustomed, lead
to rigors, exhaustive fever, and grave constitutional symptoms. Hence,
as the fluid is sometimes, though very rarely, absorbed, and chronic
abscesses may remain without pointing for indefinite periods, it was
formerly the custom with many to abstain from operative interference.
This is injudicious, for withdrawal of the so-called pus by the aspirator,
and the application of firm pressure, or incision and disinfection under
the strictest antiseptic precautions, are best.

Supporting remedies and anodynes are important in all cases of
severe or prolonged suppuration. The blood serum of animals made
immune by repeated inoculation with streptococcus pyogenes has been
proposed as a remedy, to be administered hypodermatically, in cases of
phlegmonous abscess. Its value is at present doubtful.

The local treatment of all abscesses, then, whether acute or chronic,
should be early and free incision with strict antiseptic precautions.
Good watery solutions to use in washing out small abscess cavities
are corrosive sublimate (1:1000 to 1:5000), carbolic acid (1:50
to 1:100) and formaldehyde (1:500). As there is some risk of
poisoning if large quantities of the sublimate solutions remain in large
and irregular cavities, that drug must be used with caution. Solution
of iodoform in ether (1:10 to 1:50) is a good material for injecting
the cavities of tubercular abscesses. Some surgeons prefer a solution
of iodoform in olive oil in the proportion of 1:10. This solution can
be sterilized with heat. It would be dangerous to heat an ethereal
solution. In all cases the solution, of whatever character, is subse-
quently allowed to flow from, or is pressed out of|, the abscess cavity.

SINUS AND FISTULA.

When an abscess has been evacuated it may not contract and heal
completely, but, especially when drainage is imperfect and the muscles
prevent perfect rest, may leave a long, narrow, and sinuous canal
through the tissues. This is lined by a membrane having somewhat
the character of mucous membrane, from which pus is discharged. If
the canal has only one orifice it is called a sinus; if more than one, a
fistula or fistule. They are practically tubular ulcers. The term fis-
tula is sometimes limited to such a canal communicating with one of
the hollow organs, as the bladder, rectum, or lachrymal sac. The orifice
of a fistule or sinus is usually surrounded by exuberant granulations
projecting as a papilla. Sinuses and fistules are cured by destroying
the adventitious lining membrane and setting up acute inflammation,
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in order to cause healthy granulation to take place from the bottom.
This may be done by irritating injections, the actual cautery, curet-
ting, or by laying the track open with the knife or elastic ligature ; and
in many cases still better by dissecting the whole canal out and ap-
proximating the healthy wound so made with sutures. Any source of
irritation, such as diseased bone or foreign material, must be removed
at the same time. Injection with muriatic acid, M iv ; pepsin, gr. viij
water, f 3j, may be beneficial by acting as a sort of digestive agent to
destroy the lining membrane.

The term fistule is also applied to a communication between two
hollow viscera, due to injury or sloughing. Such abnormal openings
are cured by plastic operations. Congenital sinuses are minute tubular
canals due to imperfect coalescence of feetal structures. The congenital
orifices in the neck, due to incomplete closure of the branchial clefts,
are examples. Such sinuses may become the seat of inflammation.

ULCERATION.

When inflammation does not terminate by resolution in a return to
health, death of the part by either ulceration or gangrene must take
place. Ulceration is death in small particles or molecules ; gangrene
is death in masses large enough to be seen. Similar processes in
osseous tissue are called caries and necrosis, and will be described under
diseases of bone. The causes of ulceration are the same as the causes
of inflammation, to which ulceration always owes its existence. It
may occur superficially, as in the skin and cornea ; or deeply, as in the
substance of organs, for abscesses and sinuses are practically but the
results of ulceration. The ulcerative process is more common in skin,
mucous membranes, cartilages, lymphatic glands, lungs, and bone
(called caries), than in fibrous, serous, or muscular tissue. Ulceration
consists in softening and disintegration of structure, followed by the
removal of the débris by absorption and ejection. When removal of
tissue is effected by absorption alone, as is seen in erosion of tissue
from aneurismal pressure, the term interstitial absorption is applicable
since ulceration causes removal chiefly by discharges. Sloughs and
foreign bodies in the tissues are usually thrown off by ulceration.

Suppuration is often an accompaniment of ulceration ; because pyo-
genic infection is likely to be the cause of the inflammatory process
which has given rise to the ulceration. If the slough or foreign body
is removed from the living tissues by an aseptic process, and no pyo-
genic contamination occurs, no pus is found. The word ulceration is
used somewhat carelessly at times and gives rise to confusion. Ulcer-
ation produces on a free surface the anatomical lesion called an ulcer
or open sore.

ULCERS.
Definition.—An ulcer is a breach of continuity of surface, covered

by granulations. The nature of the granulations and of the discharge -
determine the character of the ulcer. The solution of continuity may .
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be due to the process of ulceration, to gangrene, or to a wound ; for in
gangrene the slough is separated by ulceration, and wounds that do
not heal by first intention become ulcers as soon as granulation is in-
stituted. A solution of continuity called an ulcer is usually deeper
than the epidermis or epithelium ; if not, the terms abrasion, desqua-
mation, or excoriation aré commonly applied.

Ulecers are healthy or unhealthy, aseptic or septic. The healthy
ulcer is typically illustrated by the sore produced when granulation
has begun in a wound made by cutting out a portion of tissue. The
edges are regular and smooth, and slope gradually toward the granu-
lations, which are red, painless, do not bleed under gentle pressure,
secrete a serous non-purulent fluid, and do not protrude much, if at all,
above the surface of the skin. The granulations at the circumference
are being converted into a bluish-white cicatricial pellicle of epithelium,
while the skin surrounding the ulcer is purplish and somewhat hardened
by inflammatory infiltration. All ulcers must be brought to this con-
dition before cicatrization can occur, and so long as the ulcer continues
healthy, healing goes on spontaneously and steadily, if the surface be
only protected from infection or other injurious contact.

Unbhealthy ulcers are those accompanied by some condition which
prevents their exhibiting the characteristics above mentioned. If
undue inflammation be present, as shown by great heat and pain, cede-
matous surroundings, engorged granulations, and discharge of pus
mixed with blood, it is an inflamed ulcer. When this process is
violent and rapid, destruction of tissue and extension of ulceration
occur, a pultaceous mass is seen covering unhealthy-looking granula-
tions, and the edges become irregular and sharp-cut. This constitutes
a phagedenic, or sloughing ulcer ; which is a rather contradictory term.
The devitalized skin or muscle is often
found in the discharge from such an
ulcer, as shreds and tags of tissue.

When the granulations are exuberant
and project like excrescences beyond
the level of the skin the ulcer is called
a fungous ulcer. The callous or in-
dolent ulcer is deeply excavated, has
indurated, whitish, and undermined or
inverted borders, is surrounded by
thickened and congested skin of a blu-
ish color, shows imperfectly-formed
pale granulations covered with a foul-
smelling thin pus, and is usually in-
sensible to painful contact. Such ulcers

Method of cutting small gkinkrafs by are of long d}lratlon, and may well be
termed chronic. Ulcers may be com-

plicated with, or may depend upon, varicose veins, impeded circulation,
and diseased bone, or may be the seat of hemorrhage or malignant pro-
cesses. Ulcers, otherwise healthy, are often the seat of a purulent
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discharge, because pyogenic germs have been allowed to come into
contact with the ulcerated surfaces.

Chronic ulcers of the front of the leg are common ; and are due to
poor circulation, chronic inflammatory processes and general debility.
Chronic ulcers above the level of the knee are usually syphilitic,
tubercular or epitheliomatous. Their syphilitic origin should always
be suspected, if they are clearly not due to injury.

The infrequent lesion called perforating ulcer of the foot probably
includes more than one form of ulceration. It usually occurs on the
sole near the metatarso-phalangeal joint of the great toe or where there
is pressure. It is a chronic, painless ulcer, with thickened edges and
overhanging epidermis, and shows a tendency to extend upwards into
the foot. This lesion has been found associated with neuritis, leprosy
and syphilis. It should not be confounded with senile gangrene or
ulcerated corn of the sole.

Treatment.—The criterion in the treatment of all ulcers is the con-
dition of the edges. If the borders are pinkish and smooth, and
gradually slope down to florid granulations, or perhaps are separated
from them by a narrow line of bluish-white epithelial cicatricial tissue,
it is certain that the ulcer is in a healthy state, and only requires pro-
tection from irritation. Hence, it may be dressed with any bland non-
irritant application. Carbolized ointment of the oxide of zinc (car-
bolic acid, gr. x ; ointment of oxide of zinc, 3j) is, in my opinion, one
of the best, if the ordinary aseptic protective silk or rubber, covered
with a gauze dressing, is not used. Cicatrization usually takes place
from the edges toward the center ; and therefore, in large ulcers, even
when healthy, the action of the cutaneous cells at the margins may be
insufficient to complete the process, or if able to do so, may be very
slow in causing healing of the entire ulcerated surface. Centers of
cicatrization may be established upon the ulcer at any number of
points by applying aseptic grafts of skin (Fig. 6).

Skin-grafting is readily performed by thrusting the point of an asep-
tic sewing-needle under the epidermis of the inner surface of the
arm or thigh, previously made aseptic, and, after patting the skin on
the stretch by raising the needle, cutting out a minute portion of the
true skin with a sharp scalpel or scissors. The graft taken in this al-
most painless and bloodless manner is then to be gently passed upon the
healthy granulations with its epidermic surface upward, and a gauze
dressing applied. Any number may be engrafted. The grafts at first
shed their cuticle and become almost invisible, but in a few days bluish-
white spots of cicatricial tissue are seen at the points where some grafts
have taken root. These islands grow eccentrically by epithelial cell
proliferation, and stimulate the periphery of the ulcer to similar activity,
so that the cicatrizing process is greatly expedited by the new points of
cutification, which gradually coalesce with one another and with the
marginal skin. '

The process is not attended with much success unless the ulcer be
healthy. Long and thin shavings of. skin-cut'from ‘the thigh or arm-
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by means of a sharp razor may be used in a similar way. This
method causes much more rapid healing, but the pain is rather severe
when the shavings are cut. When cutting skin grafts it is wise to
wash away the antiseptic solution, used to sterilize the skin and ulcer,
with a sterilized solution of sodium chloride of about the specific
gravity of blood serum. This prevents the vitality of the grafts
being lowered by contact with
Fio. 6. the antiseptic. The salt solution
should be 0.6 per cent. (approx-
imately 3j to f3xvj), and rend-
ered sterile by boiling. The
razor should be dipped in this
artificial serum and may also be
greased with sterile oil. The
skin may be put on the stretch
with hooks or the fingers, to en-
able the operator to cut long thin
shavings of skin. The shav-
ings, 4 inches long and a-half
inch wide, are placed upon the
open wound or scraped ulcer to
be covered, with their edges
overlapping. A piece of sterile
rubber tissue is then laid upon
the grafts and gauze applied.
The dressing is not disturbed
for five or six days. The shav-
ings should not include the en-
tire thickness of the skin. Mu-
cous membrane may be trans-
planted in a somewhat similar
manner to remedy defects in
mucous surfaces. The whole thickness of the mucous membrane is
used. Skin may be taken from a living frog’s abdomen and laid upon
the ulcer. Plastic operations may be performed to hasten the healing
of intractable ulcers by the transfer of healthy integument to their
surfaces.

The treatment of all unhealthy ulcers must be directed to trans-
forming them into healthy ulcers, and is both constitutional and
local. If they depend upon syphilis, specific remedies, such as
mercury, and the iodides, must be given internally ; if the sores are
tubercular, iodine and its derivatives, cod-liver oil and tonics, are
required. In all cases digestive and other constitutional vices must
be investigated and treated. Any local exciting cause, such as bone
disease and varicose veins, must be removed or at least palliated, after
which local treatment is to be regulated by the condition of the ulcer.
An uleer accompanied by acute inflammation must be managed on the
principles alreaav, 5@4 doawn H .the treatment of acute inflammation.

Skin-grafting in traumatic ulcer of the scalp.

'v..~
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Antiphlogistic internal remedies are demanded, while elevation and
rest of the part, scarification, lead water and laudanum, warm water
dressings, or weak astringent solutions are used locally. When the
inflammation is severe enough to cause sloughing ulceration, sup-
portive treatment and poultices, to hasten separation of the sloughs, or
other mild applications are demanded. The local irritability and pain
which characterize many ulcers are often greatly lessened by the ap-
plication of solid nitrate of silver, or strong solutions of the same
(gr- xx to £3j of water). Subnitrate of bismuth is an excellent local
remedy. A moist antiseptic gauze dressing, covered with oiled silk
or rubber tissue to prevent evaporation, is far better than the old-
fashioned poultice. Itis, in fact, an antiseptic poultice. ~Applications
of pepsine or pepsine and dilute hydrochloric acid, as in the treatment
of sinuses, may be valuable to aid in digesting and removing slough-
ing tissue. Ulcers should be made clean and kept so ; frequent wash-
ing and dressing may be demanded for this purpose. Soap and-warm
water is often of great value. Antiseptic lotions have similar value.

Fungous ulceration is treated by caustics, such as deliquesced chromic
acid, or by the surgeon cutting away the exuberant growth with the
knife, or scraping it away with a sharp spoon. Ulcers exhibiting pale,
cedematous, semi-transparent granulations require stimulating applica-
tions of nitrate of silver and sulphate of copper, in solution or un-
diluted. Boroglyceride is sometimes valuable.

Callous or indolent ulcers are the most rebellious to treatment. The
hard elevated edges must be softened and depressed, and the accom-
panying venous congestion, shown by the livid skin surrounding the
sore, removed. A good plan is to apply pure carbolic acid, nitric
acid, or some other chemical cauterant, to the insensitive edges and to
the foul and semi-devitalized tissue covering the depressed and un-
healthy granulations. Then a moist antiseptic dressing is applied for
a few days to separate the slough thus produced and to soften the cal-
lous borders. Subsequently scarification around and through the ulcer
relieves the engorged venous capillaries. The pressure of strips of
adhesive plaster properly adjusted or of an elastic bandage, smoothly
applied from the distal extremity upward, prevents a repetition of the
congestion and stimulates absorption of deposits and cicatrization of
the ulcer. Astringents and disinfecting lotions may be used beneath
the elastic bandage. Instead of using the caustic, the surgeon may
get rid of the callous margins by paring them away, and then treat
with antiseptic dressings and pressure; or the whole ulcer may be
scraped away with a curette and treated as a recent wound. Chronic
ulcers of small size may be frequently cured with rapidity by dissecting
them out, freeing the surrounding skin from its deeper attachments,
and uniting the edges of the wound by sutures. Solution of hydrogen
dioxide renders a foul ulcer aseptic by oxidizing the devitalized and
putrefying discharges. It penetrates the grease, if ointments are being
used and is an efficient cleanser before the daily dressing is applied.
Very weak solutions of formaldehyde may be serviceabie.
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Tubercular ulcers may be treated with powdered iodoform. Curet-
ting or excision is often necessary.

As soon as unhealthy ulcers approach the healthy condition cicatri-
zation begins, and may be hastened by skin-grafting. In order to
maintain a healthy state of the sore and prevent cedematous and
fungous granulations, slightly stimulant lotions of chloral (gr. v or x
to £3j), sulphate of copper (gr. iij-v to £3j), sulphate of zinc (gr. v to
£3j), or nitrate of mercury or subnitrate of bismuth in solution, oint-
ment, or powder should be employed. When in a few days or weeks
the ulcer gets accustomed to the effect of one agent and becomes
“inactive,” the dressing must be varied, for a new impression will be
beneficial. Mucous ulcers are to be treated like cutaneous sores.

MORTIFICATION, OR GANGRENE.

Definition.—Mortification, or local death, is the complete and per-
manent cessation of vital functions in a part, and differs from ulceration
in the devitalized portion being more extensive. Ulceration is molec-
ular death, while mortification is death of appreciable areas of tissue,
that is, of tissue in mass. The two processes are, however, allied, and
may co-exist, as in hospital gangrene, or sloughing phagedena, where
ulceration is too rapid for disintegration to take place. The dead tissue
is called a slough or eschar. Necrosis is often used by pathologists to
signify death of animal tissues in mass without reference to the charac-
ter of the structures, but in surgery necrosis is usually applied to bone
and cartilage ; and mortification, gangrene or sphacelation to soft tissues.

Causes.—NMortification is due to defective nutritive supply and to
destruction of cellular activity. The former condition may be caused
by obstruction in the arteries, as from ligation, rupture, embolism,

plugging by great numbers of bacteria,

Fic. 7. or diseased arterial walls; obstruction in

the veins, as from tight bandaging; ob-

struction in the capillaries, as from pres-

sure of tumors or inflammatory deposits,

or ergotism ; cardiac weakness, which is

merely an accessory cause, decreasing the

activity of the circulation ; inflammation,

which by its intensity induces permanent
arrest of circulation.

The causes which induce mortification
by destroying the vitality and activity of
the cellular elements are :—injuries, which
disorganize tissue ; chemical agents, such
as acids and alkalies ; the toxines of spe-
cific germs; and excessive heat or cold.
e e Caremret ] EcEar 220 Mortification is often due to a combina-

tion of several of the causative influences.
Defective innervation has been considered a cause of mortification,
but it is probable that it acts only indirectly by diminishing circula-
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tory activity or by rendering parts less cognizant of the contact of
irritating agents. The power of the cells to resist gangrenous causes
varies in individuals and in tissues. Diabetics are particularly prone
to gangrene.

Varieties.—Mortification may be moist or dry, acute or chronic,
according to the causation and circumstances attending the process.
If the parts contain much fluid, as is the case when the mortification
is associated with venous obstruction and when evaporation is pre-
vented by the integrity of the cuticle, the process resembles the ordi-
nary putrefaction of animal substances seen in dead bodies. This is
called moist gangrene. The local symptoms are due to the fact that
ordinary putrefaction is occurring because putrefactive fungi have
gained access to the dead tissue through the skin. If the gangrene is
due to slowly progressive arterial obstruction while venous and lym-
phatic absorption is not decreased, or if rapid evaporation occurs on
account of the destruction of the cuticle, the parts become shrivelled
and dry, and dry gangrene is said to exist. Acute gangrene is usually
moist, because it dies quickly when full of blood, while chronic mor-
tification is generally dry. Soft and vascular tissues mortify much
more rapidly than dense, non-vascular structures, such as tendons and
cartilages. Bed sores due to pressure are good examples of gangrene.

The infarctions found after embolism of renal and other arteries, the
caseous change that occurs in tubercular products, and similar patho-
logical conditions are examples of what has been called coagulation-
necrosis, which is a change of protoplasm into a material resembling
the fibrin of the blood.

8ymptoms.—The constitutional symptoms of gangrene are almost
invariably asthenic, probably because the blood becomes deteriorated
by the admission of septic products derived from the sloughing tissues.
The feeble circulation and general nervous depression accompanying a
very limited area of mortification are often remarkable.

The local symptoms of moist and dry gangrene differ and must be
discussed separately. In the moist variety the parts become green,
bluish, or black, lose their normal sensibility and temperature, and
become softened and covered with blebs containing reddish-brown
fluid. The epidermis is easily rubbed off, leaving a dark, smooth sur-
face. Pressure causes a crackling sound, due to the presence in' the
tissue of the gases generated by putrefactive decomposition. The
gases, which are principally sulphuretted hydrogen, ammonia, and car-
bonic acid, cause great local eniphysema and puffiness of the parts, and
with the other products, such as butyric acid, give the characteristic
odor of putrefaction. The red streaks along the course of the vessels
in the incipiency of gangrene, and the deep color of the parts during
its existence are due to the transuded coloring matter liberated by the
destruction of the blood corpuscles.

In dry gangrene the appearance of a small brown or black spot,
especially upon the toes, where the affection is most frequently seen, is
often the first sign of disease; though at times cramps and stinging
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pain and feeble local circulation are premonitory symptoms. The
discolored point, instead of being brown, may be a mottled white, and
sometimes a vesicle forms at the beginning of the disease. The dark-

Fia. 8.

Chronic dry gangrene of arm.

ened area becomes blacker and slowly extends with very few accom-
panying inflammatory symptoms. The dead tissue is dry, without
offensive odor, and gradually becomes shrivelled and hard. The loss
of sensibility and the lowered temperature of the dead tissue present
in moist gangrene, of course, exist here. This form of martification is
frequently called senile gangrene, but improperly so, since it may occur
from chronic ergotism without reference to the patient’s age, and be-
cause moist gangrene may occur in the aged in similar regions of the
body.
In all forms of mortification, if the patient survive long enough, the
dead tissues are separated by the process of ulceration from those whose
vitality resists the destructive influence. The living structures become
reddened at the line of junction with the slough, and thus constitute
the line of demarcation which indicates the extent to which the devi-
talizing process has been able to exert its influence. Sometimes a row
of vesicles forms along this margin. The line of demarcation soon
becomes converted into a groove which is lined by granulations. This
is practically a linear ulcer, and is the line of separation, where the
ulcerative and granulating processes gradually push off the dead tissues
by a species of natural amputation and leave an ulcer to heal by
cicatrization. Hemorrhage is prevented by coagulation within the
arteries and fibrinous deposition due to the inflammatory action. The
inflammation accompanying mortification often gives rise to great pain,
which is located in the living or partially devitalized structures. This
increases the general depression due to the septic influence of the
gangrenous parts. When mortification occurs in deep structures, the
slough is thrown off through fistulous orifices, as occurs in carbuncle,
and as is attempted by nature, though often unsuccessfully, in necrosis
of bone; or, it may become encapsulated and thus be kept apart from
the surrounding living structures. The latter mode of separation is
seen in infarctions of the internal organs.

Treatment.—The general treatment of all forms of gangrene, to be
judicious, should be directed to fulfil two indications : first, to remove
the cause and thus arrest the progress of the gangrenous action ; and,
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second, to sustain the patient until separation of sloughs has occurred.
Unfortunately, the constitutional cause is often difficult of removal, but
an effort should be made to bring the system into that condition, which
will render the causative factors as inoperative as possible and limit
the mortification. ' If the peripheral circulation is poor because of a
feeble heart and degenerated arteries, remedies such as quinia, iron,
opium, digitalis, strychnia, alcohol, and nitroglycerine should be ad-
ministered and the patient protected from cold and other depressing
influences. When there is a tendency to a sthenic type it is possible
that slightly depressing agents may be advantageous, but these are sel-
dom needed and should be used with great caution, since the advent
of gangrene is soon followed by nervous and circulatory prostration.

During the stage of separation of sloughs the flagging powers of the
patient must always be supported by active medication with tonics,
stimulants, and concentrated nutritious diet. Depressing antiphlogistic
remedies are never justifiable, and if nervous irritability and pain exist
opium in full doses is to be employed. Cleanliness, disinfection, and
ventilation are necessary hygienic measures. The local treatment of
mortification is very important.

If gangrene is threatened on account of the tension produced by
rapid and intense inflammatory swelling, it may often be averted by
free incisions several inches in length through skin and subcutaneous
and fascial structures. This treatment relieves local tension by per-
mitting gaping of the wound and affording a free escape of blood and
inflammatory products. Much tissue destruction is thus avoided by
removing the obstruction to capillary circulation. Parts prone to slough
from deficient circulation should be kept normally warm. When gan-
grene has occurred disinfectant lotions of carbolic acid of an unirri-
tating strength (1:20 or 30), corrosive sublimate (1:1000 or 3000),
chlorinated soda, formaldehyde (1 : 300 or 500), or desiccating powders
of a disinfectant nature, should be used to destroy the fetor of the parts.
These should be combined with antiseptic gauze dressings, perhaps
made moist and covered with oiled silk or waxed paper, in order to en-
courage and hasten separation of the devitalized tissues. The sloughs
may be removed in pieces with the forceps and scissors after the line
of separation has divided the vascular attachments. Tendons and
fibrous tissues, as they contain no vessels of importance, may be care-
fully cut, for in this manner the decomposing masses can be removed
somewhat earlier. No special dressing is to be applied to the line of
separation. The ulcer left after the slough has been detached is to be
dressed with mild applications, such as carbolized oxide of zinc oint-
ment, ointment of petroleum and boric acid, or antiseptic gauze, as in
ordinary ulcers. Cicatrization is to be encouraged.

‘When mortification depends on a known local cause, such as crush-
ing of the parts or ligation or rupture of the main artery, amputation
should be performed, except in cases due to frost-bite or burns, above
the location of injury without waiting for the line of demarcation. If
the gangrene is due to constitutional causes, such as deficient circula-
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tion or ergotism, or to the presence of an embolus whose location is
unknown, the surgeon must wait until the line of separation is well
marked before attempting operative interference, since the extent of
the gangrenous influence cannot otherwise be estimated. In traumatic
cases where gangrene is inevitable, amputation should be promptly per-
formed. :

HOSPITAL GANGRENE.

Hospital gangrene, or sloughing phagedena, is a rapidly-spreading
mortification or gangrenous ulceration which attacked wounds in
which the epidermis was broken, when patients were subjected to the
foul air of overcrowded hospitals and the wounds were infected by bac-
teria. It was exceedingly infectious, and at times began as a vesicle if
the parts were not much denuded of cuticle. The constitutional symp-
toms, which were secondary, were markedly asthenic. The disease
was of local origin, due to wound infection.

Fortunately the aseptic and antiseptic methods of modern surgery
have made hospital gangrene practically unknown, and there has been
no opportunity to study it by modern bacteriological methods. It may
have been a violent infection, with the ordinary pyogenic germs, of
tissues with greatly lowered resistance.

In gangrene of an emphysematous character the gas bacillus (bacillus
aérogenes capsulatus) has been found on at least one occasion.

MALIGNANT (EDEMA.

A very virulent gangrenous inflammation, to which the designation
malignant eedema has been applied, is known to be due to a special
bacillus, the bacillus of malignant @dema. It gives rise to an cede-
matous swelling, which crackles from the contained gases when pres-
sure is made. The overlying skin is brownish and streaked with blue
veins. Death occurs quickly and putrefaction is very rapid. Free in-
cisions, antiseptic disinfection of the tissues and stimulating remedies
are demanded.



CHAPTER III.

TRAUMATIC FEVERS AND COMPLICATIONS OF
* WOUNDS.

SAPREMIA, SEPTICEMIA, PYEMIA, ERYSIPELAS, TETANUS.

Deflnition.—There are four febrile conditions found after wounds
which ought to be distinguished ; though it is admitted that a clinical
diagnosis is frequently impossible.

1. AsepTic WOUND-FEVER arises in connection with aseptic wounds,
and is due largely to the heat-producing action of the so-called fibrin
ferment. This is given off during the disintegration of leucocytes
and the absorption of blood clots and bruised, but aseptic, tissue.
The inflammatory fever usually seen is, however, one of the forms of
septic poisoning mentioned below. If the wound is absolutely aseptic
the wound-fever is always inconsiderable. Aseptic wound-fever sib-
sides in two or three days; seldom reaches more than 101°, though
it occasionally goes a little higher ; and should be treated by laxatives,
such as calomel and salines, and cold sponging. It often needs no
treatment. Fever after aseptic operations may be due to the use of
carbolic acid or iodoform, to tension due to tight sutures, or to auto-
intoxication from unevacuated material in the bowels.

2. SAPREMIA, putrid poisoning, or septic intoxication, is a febrile
condition, due to soluble chemical toxines, or ptomaines; and is de-
veloped by putrefaction of animal tissues. These poisons gain access
to the blood by development and retention in insufficiently drained
putrescent wounds. The poison is the result of mycotic action, of
course, for putrefaction is due to fungi of putrefaction. The symp-
toms of sapremia occur immediately after inoculation, but it requires a
comparatively large dose to produce a toxic effect.

3. SEPTICEMIA, or septic infection, is a fever due to infection by
putrefactive and pyogenic micro-oganisms, which enter the blood by
the mucous membranes or a wound, usually by the latter, and do not
produce symptoms until they have had time to multiply and produce
toxines. The clinical symptoms are similar to those of sapremia; but
a most minute dose is sufficient to lead to violent symptoms, because
the number of organisms rapidly increases.

The condition, formerly called hectic fever, in which there was a
habitual daily tendency for the temperature to rise quite high and then
fall to normal, corresponds with what is now called septicemia. Sur-
geons restrict the term septicemia to an infection of the blood by putre-
factive and pyogenic germs. Pathologists use it to describe infection
with any organism.

4. PyEMIA is an infection in which the general febrile disturbance,
similar to that in septicemia, is due to pyogenic germs, and in which
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secondary foci of inflammation or suppuration, called metastatic ab-
scesses, are formed in the lungs, liver and other organs. These ab-
scesses in distant organs are due to the transportation in the blood
stream of emboli infected with pus-causing bacteria.
Pathology.—The poison, which by introduction into the blood
causes sapremic conditions, is the result of putrid decomposition of
albuminous fluids. It is the toxines of putrefactive bacteria ; or per-
haps, it may be said, of putrefactive and pyogenic bacteria. Septlcemm
and pyemia are due to infection by the mlcro-orgamsms themselves.
The three conditions appear to be due to the activity of the organisms
usually grouped together as pyogenic. It is impossible to differentiate
between the bacteria of decomposition and those of pus formation, as
far as the causation of these blood conditions is concerned. This dif-
ficulty is not surprising when it is remembered that the staphylococcus
pyogenes aureus is a saprophyte, or putrefactive organism, as well as
the commonest of the pus producers. It is known, however, that the
proteus vulgaris, the proteus mirabilis, and the proteus Zenkeri, which
do not multiply or develop in the living body, are very common
putrefactive bacteria and produce, when growing in decomposing dead
tissue, a virulent toxine. This toxine, used
Fra. 9. experimentally, has produced typical symp-
toms of sapremia. The occurrence of sep-
ticemia and pyemia is promoted by such
conditions as favor the contact of wound
surfaces with particles of decomposing ani-
mal tissue, or of dust containing pyogenic
bacteria, such as necessarily circulate in ill-
ventilated apartments containing numerous
surgical patients. It is necessary, however,
in order to infect the system, that the pois-
onous principle be absorbed. A recent.
wound or one covered with unhealthy
granulations allows rapid absorption of the
Diagram of a hemorrhagic in- poisonous substances, while healthy granu-
farct: a, artery obliterated by an  lations seem to act as a barrier to septic
embolus’ (e); r, vein filled with a . . . . . .
secondary thrombus (4); 1, center infection. The blood in septicemic condi-
tegrated ; 3. aren ‘Zf"ﬁi‘:ﬂi“ﬁﬂ::‘: . tions is less coagulable than in health and
w’:{,f:,ff,“"“‘e“' hyperemia. (0. tarry ; and the red corpuscles show a ten-
dency to congregate in irregular masses,
and to undergo ante-mortem disintegration. In addition, congestions
of organs and stasis of the blood current or thrombosis are frequently
observed. The autopsy frequently shows softening and degeneration
of the liver and spleen, ecchymosis and even inflammation of the
serous membranes, and changes in the glands and mucous membrane
of the intestines. The fluids of the body especially perhaps those
from the liver and spleen, are infectious, except in sapremia. Cul-
tures are easily made from them, and pricks made with the instru-
ments used by the surgeon or pathologist are liable to cause infection
of the injured person (Fig. 9).
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Pyemia may be provisionally considered as septicemia with the ad-
dition of disseminated spots of inflammation and suppuration. These
consist of metastatic abscesses in lungs, liver, spleen and other viscera,
due to embolism and bacterial infection ; and suppuration in joint cav-
ities or inflammation of cellular or serous tissues, caused either by em-
bolism or the blood change. Metastatic abscesses commence as small,
reddish and usually pyramidal sections of solidified tissue, which are
found most frequently near the periphery of the lungs, liver and spleen.
These soon break down into pus, producing abscesses, which are al-
ways small, and which are surrounded by indurated tissue. These mul-
tiple or metastatic abscesses result from the process of embolism as
follows :—At the seat of the original inflammation coagulation takes
place in the vessels; and on account of softening of these clots or
thrombi, due to septic influences, small particles of the thrombi are
washed into the circulation, carrying along with them pyogenic bac-
teria. These emboli lodge in the capillaries of the lungs or other vis-
cera, cause impairment of circulation, and by their mycotic nature give
rise to numerous suppurative points called metastatic or embolic ab-
scesses. Such transportation of emboli may occur from a thrombo-
phlebitis, a thrombo-arteritis or a septic endocarditis.

Fia. 10.

Fia. 11.°

Diagram of thrombus in a vein. «, central Embolus () impacted at the bifurcation of a
end of a venous thrombus %ro{) ting into a large branch of the pulmonary artery. Secondary
trunk. b, small branch. T lood flowing from thrombi (¢ and ¢), behind and in front of em-

small branch may readily detach a part of the  bolus, extending to the first collateral branches.
thrombus.

Causes.—The exciting cause of these septic fevers is the toxines
generated by mycotic growth in albuminous fluids. - Chemical poisons,
called sepsin and cadaverin, have been isolated, and are believed to be
the active poisonous agents. Infection usnally depends upon the ex-
istence of a wound, though it is possible that sepsis may result from
septic changes in the fluids of the body, due to agencies introduced by
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absorption through the mucous membranes. Hemorrhage, protracted
shock, erysipelas, osteomyelitis, puerperal lesions, overcrowding of pa-
tients affected with suppurative diseases, and bad hygienic surround-
ings are important predisposing causative factors. Idiopathic pyemia
is impossible. The so-called case is one in which the origin is unde-
tected. Suppuration in the bone marrow, appendix, endocardium, or
some other unobserved place, has been the starting point.

8ymptoms.—The first symptom of septicemia or of pyemia is often
a sudden rigor preceded or accompanied by a rise in temperature,
which is followed by exhaustive sweating with rapid lowering of bodily
temperature. These phenomena resemble those of malarial fevers, but
the hot stage between the rigor and the sweating is less marked. The
temperature during the chill may rise to 104°~107°, and during the
sweating period may fall, though rarely, to normal or below. The
rigors and great temperature changes are repeated at more or less
irregular intervals.

The chills are likely to be more frequent and the temperature range
greater in pyemia than in septicemia. In some cases the temperature
is low, even subnormal ; and the septic death may be attributed to
shock of operation. This condition has been called ammonemia ; and
is ascribed to absorption of ammonia compounds, produced by the
bacterial infection. The irregular course of fever in pyemia has been
attributed to successive escape of organisms and toxines into the circu-
lation. The pulse is increased in frequency, but diminished in force,
beating 90-120 per minute ; and respiration is similarly affected, being
more frequent and less deep. The breath and emanations from the
body have a sweetish odor which is of some diagnostic value in late
septic states. The tongue is usually furred, while nausea, vomiting,
and diarrheea are frequently present. The skin, which has a pale or
yellowish hue, due to pigment from disorganized corpuscles, may pre-
sent sudamina, and even an ecchymotic or a pustular eruption.  Albu-
minuria is not infrequent and delirium is common. As the disease
progresses the symptoms assume the asthenic or typhoid character as
shown by rapid emaciation, great exhaustion, twitching of the tendons,
drowsiness, low muttering delirium or coma, dry and brown tongue,
sordes upon the teeth, colliquative diarrhcea and sweating.  The wound
during this time usually, but not always, assumes an unhealthy char-
acter of granulations and discharge. In most cases the discharge of
pus decreases, and it may entirely disappear. Infection of small
wounds, such as necdle punctures, may be made evident by early lym-
phangitis and perilymphangitis, associated with severe pain and lym-
phadenitis. About the sixth or tenth day, if pvemia and not mere
septicemia exist, the formation of metastatic abscesses and the occur-
rence of other inflammatory foci give rise to jaundice, cough, pain,
which is often intense in the joints, and suppurative or inflammatory
signs in the viscera and elsewhere. Death may take place in two or
three days in acute cases before changes of special importance are seen:
in the wound.
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The lobular pneumonia, hepatitis, pleuritis, pericarditis and other
inflammations that at times occur give rise to their characteristic
symptoms. The prognosis is always unfavorable, as in acute cases
death takes place, as a rule, in from one to two weeks, and in chronic
cases in from one to two months. Recovery, however, does at times
occur after a protracted convalescence. It is often impossible to dis-
criminate between cases of septicemia and pyemia until the autopsy
proves or disproves the existence of metastatic abscesses. The symp-
toms have, therefore, been grouped together as representing conditions
which are often indistinguishable during life.

Diagnosis.—Septicemia or pyemia may be confounded with malarial
or typhoid fever. The suddenness and intensity of the rigor and of
the temperature rise, the irregular occurrence of these phenomena, the
great fall in temperature, which seldom reaches the normal before the
occurrence of another rise, the profuse sweating which follows the rigor
without the intervention of a marked hot stage, and the association of
these symptoms in many instances with a wound, usually serve to
render a differential diagnosis possible. Microscopic examination may
reveal the parasite in the blood of malarial cases; and quinine will
usually modify malarial conditions but not septic ones. Many of the
symptoms of typhoid fever resemble those of septicemia, because the
intestinal lesions of the former disease lead to septic infection of the
patient. The Widal serum diagnosis of typhoid fever may aid in de-
termining the true condition. Rheumatism is at times distinguished
with difficulty from chronic pyemia, but the acute forms of the diseases
differ, because rheumatic effusion into the joint cavities is seldom
purulent as in pyemic synovitis. Again, the sour odor of acute rheu-
matism is replaced by the sweetish smell often noticed about septicemic
cases. The rapidity of emaciation and the usually fatal issue in severe
cases of septicemia and in pyemia, as well as the evident existence of
secondary inflammations and metastatic deposits in the latter disease,
proclaim the nature of the affection with no doubtful voice. It is,
however, difficult at times to certify that visceral symptoms are really
due to metastatic abscess, and not to simple inflammatory lesions. In
cases presenting a febrile temperature after operation it is well to
suspect septic complications, unless the fever is very moderate and dis-
appears in two days after the wound has been made. Opening the
wound will often show decomposing clot or serum between its surfaces,
the removal of which will cause a rapid fall of temperature.

Treatment.—The indications of treatment are to remove the ex-
citing causes of septic conditions by general and local prophylactic
measures, and to support the system until the poison is eliminated.
An abundance of fresh air, sequestration of pyemic, erysipelatous and
similar patients, sterilization of clothing and instruments, and the
aseptic or antiseptic treatment of all wounds are important factors in
preventing the occurrence of the disease in hospitals. It is especially
necessary, moreover, so to treat every patient that he may not be liable
to self-infection from generation of the septic poison in the discharges
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of his own wound. Hence, union by first intention is to be obtained
if possible. The surgeon must be on his guard, however, lest in this
endeavor he allow purulent accumulations and burrowing to occur ;
for pus, serum, or blood exposed to the air soon decomposes, and
putridity is the source of septic infection. Hence, free incisions,
counter-openings, and perfect drainage of the lowest depths of the
wounds, with copious antiseptic irrigation, are absolutely essential.
Amputations and excisions may be demanded, and if done promptly
enough may get rid of a nidus of septic contamination, that otherwise
would be a continuous source of danger. Free laying open of irregular,
lacerated and dirty wounds, even before suppuration occurs, especially
if serous cavities be involved, is often the most scientific treatment,
although, to the inexperienced mind, it seems like protracting the cure
by increasing the wound surfaces. Such wounds should be thoroughly
washed out with sublimate solution (1:500 to 1:5000), carbolized
water (1 : 40), solutions of chloride of zine (1:100 or 1:50), or some
similar antiseptic lotion, before suturing or dressing. In very large
wounds corrosive sublimate may cause toxic symptoms if used in strong
solution. Shreds of devitalized tissue, decomposing blood-clots and
unhealthy pus confined in any portion of such wounds will cause septic
or pyemic symptoms with great readiness. Continuous immersion in
hot water is a successful way of keeping wounds clean and washing
away bacteria and their toxines. All abscesses forming in the neigh-
borhood of the original wound must be opened promptly. Mopping
the surface with undiluted carbolic acid may, perhaps, become an im-
portant preventive agent in certain cases, where infection is feared, as
it probably seals the vessels and hinders septic absorption.

In very foul gangrenous wounds applications of bromine or undi-
luted nitric acid or formaldehyde may by destroying the tissues get rid
of a dangerous source of contamination. Such powerful caustics have
a reputation in the treatment of hospital gangrene for this reason.
The injection of large amounts of sterile salt solution into the subcu-
taneous tissues or directly into a vein at the elbow has been recom-
mended. This method of treatment is supposed to act by diluting the
blood and increasing the action of the skin and the kidneys.

To support the system after septic infection has occurred, tonics,
stimulants, and nutritious food must be employed. At first a laxative
may or may not be required. The appearance of the tongue and state
of the bowels indicate or contra-indicate its use. Quinine, strychnine
and tincture of chloride of iron, brandy in amounts varying from two
to twelve fluid ounces daily, and opium, if pain demands it, in one- or
two-grain doses every second or fourth hour, will be the line of medi-
cation suited to the majority of cases. Frequent administration of
cream, milk and animal broths, given in small amounts, day and night,
is absolutely essential. An astringent combined with opium (as for
example, tannic acid, gr. ij ; opium, gr. j ; capsicum, gr. }) ; atropia sul-
phate, gr. J;; turpentine, M X, or some other remedy may be needed
at varying incervals to combat diarrheea, profuse sweating, or dry tongue
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and tympanites. In fact symptoms must be met by appropriate reme-
dies, since no specific to eliminate the poison is of recognized value,
though many have been advocated. Salol in large doses (gr. xxx),
mercuric chloride (gr. ¢), bismuth salicylate (gr. iii), and similar an-
tiseptic internal remedies may be tried. The nucleins are supposed
by some to be valuable remedies in septic conditions.

ERYSIPELAS.

Definition.—Erysipelas is an acute infective, rapidly spreading, in-
flammation of the capillary lymphatic vessels, which has no tendency
to limit itself by the exudation of plastic exudate.

Pathology.—It is caused by the streptococcus erysipelatis, which is
believed by some bacteriologists to be identical with the streptococcus
pyogenes.  Ervsipelas is most frequently seen in the tegumentary
structures, but it may attack mucous and serous tissues. It occurs by
inoculation of a wound with the organism. In the so-called idiopathic
cases the atrium of infection has been overlooked. The disease may
be endemic. It appears to be allied to septicemia. The organism is
found especially in the small lymphatic vessels. Simple or cutaneous
erysipelas involves the skin alone, while in the phlegmonous or
cellulo-cutaneous variety the subcutaneons tissue is also inflamed. If
the inflammatory process spreads through the cellular or connective
tissue without invading the skin, it is called diffuse cellulitis or cellular
erysipelas.

Many believe that suppuration occurring in the course of erysipelas
is indicative of a secondary infection with pus fungi, and that the con-
dition is then a mixed infection.

S8ymptoms.—The constitutional symptoms may be of a sthenic type,
but unless the disease is very mild and short in its course, they soon
present the characteristics of asthenia. Fever, rigors, nausea, vomit-
ing, coated tongue, constipation, and perhaps delirium, are the early
symptoms. They are followed by frequent quick pulse, muttering de-
lirium, dry tongue, sordes and often by diarrheea ; and not very infre-
quently by death. In the cutaneous and cellulo-cutaneous forms the
burning or throbbing pain, the scarlet or dusky-red shining skin,
with a distinctly elevated margin, the cedematous or brawny character
of the swollen part, the tendency to spread in a zig-zag manner like
the irregular edge of a piece of burnt paper, and the lymphatic glandu-
lar involvement make the diagnosis sufficiently distinctive. The skin
has a yellowish tinge when the blood is pressed out of the capillary
blood vessels with the examiner’s finger. Vesicles may form and be
succeeded by a brawny desquamation. Sometimes in the cellulo-
cutancous variety suppuration or gangrene of the connective tissue
occurs ; then the skin is apt to become less scarlet in color, and the parts
have on palpation an cdematous or boggy feel. There is no sign of
pointing, but incision discloses a diffuse form of abscess in the areolar
tissue, and gives escape to shreds of gangrenous tissue and unhealthy,
foul-smelling pus.
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When erysipelas attacks a wound, the pus from it becomes lessened,
the granulations degenerate, the union breaks down, and the local
symptoms, mentioned above, are presented about the wound. Cellular
erysipelas, often called diffuse cellulitis, resembles the cellulo-cutaneous
variety, but presents fewer characteristics of inflammation of the skin.
Its evident relationship to erysipelas is admitted, but the term cellu-
litis scems preferable to cellular erysipelas. This variety of erysipelas
may attack the areolar tissue in the pelvis and other internal regions
if they be opened by a wound. The probability of causing puerperal
septicemia by inoculation from erysipelatous cases must always be
borne in mind by the obstetrician or surgeon.

An attack of erysipelas lasts from one to two weeks, and in persons
of fair health previously is usually followed by recovery. The sub-
cutaneous forms have a much more unfavorable prognosis than the
cutaneous. The disease sometimes shows a metastatic tendency. Thus
erysipelatous meningitis or peritonitis may occur at a distance from the
original inflammation. At times there is a tendency to repeated at-
tacks. It has been suggested that this may be a sort of autoinfection
and that convalescents should be placed in another bedroom after the
disease subsides.

Attacks of erysipelas have in some cases seemed to cause cure of
malignant growths previously present. From this circumstance has
arisen the proposal to treat inoperable malignant growths with hypo-
dermic injections of the erysipelas toxines. Some sarcomas have ap-
parently been cured by this method.

Treatment.—Preventive measures consist in ventilation, and steril-
ization of instruments and dressings ; and the isolation of the erysipelas
patient. If possible the surgeon should not go from the infected patient
to other surgical or puerperal patients. At first a purge should be
given and light diet ordered, but, as a rule, depressing treatment is in-
applicable, because the disease soon assumes a low type. Hence ten
minims of tincture of iron every two or three hours, combined per-
haps with two grains of quinia and one-sixtieth of strychnia at each
dose, is the best treatment. Opiates and stimulants may be demanded.
Milk and beef essence, or meat juices, are the best articles of diet. A
mixture of one part of laudanum, one part of lead-water, and two parts
of water, a combination of lime-water and sweet oil, or 8 non-irritat-
ing antiseptic lotion or ointment, should be applied locally. Dusting
powders of starch and zine oleate in equal parts, or an ointment of
equal parts of ichthyol and wool lard may lessen the burning pain of
the inflamed skin. Efforts to prevent the spreading of the dermatitis
have not been effective ; though hypodermic injections of two per cent.
solutions of carbolic acid and solutions of mercuric chloride, and various
applications at the borders of the inflamed area have been employed.
If suppuration and gangrene threaten or if great tension is present,
numcrous incisions, which will gape widely, should be made aseptic-
ally and be followed by antiseptic gauze dressings. When pus bur-
rows, as in the subcutaneous forms of the disease, the cavities should
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be injected with carbolized water (1:40) or solution of corrosive sub-
limate (1:2000), drainage-tubes inserted and counter-openings made.
The hypodermic administration of antistreptococcic serum has been
employed, but its value is problematical.

TETANUS.

Deflnition.—Tetanus is an infectious wound-disease, characterized
by persistent and painful muscular contraction with irregular exacer-
bations ; and is caused by the tetanus bacillus.

Pathology.—Hyperemia, extravasation, exudations and softening
have been described in the spinal cord and brain, but the post-mortem
findings have not been distinctive. Sometimes the nerves near the
infected wound have shown an ascending neuritis.

Causes.—The bacillus of tetanus is found in the upper layers of
the soil, especially in rich black
loam. This accounts for the rel- Fro. 12.
ative frequency of tetanus after
wounds of the feet and hands.

Idiopathic or the so-called rheu-

matic tetanus is a misnomer.

Tetanus can only arise from in-

fection with the specific bacillus.

A wound is practically always an

essential in the etiology of the

disease, but the wound may be

hidden or insignificant, or healed

before the period of incubation is

past. It has been asserted that

infection may take place through

the bronchial mucous membrane.

The endemic character of the Tetanus, bncllll,( 12?::5?150 's)pore-form;tion.
disease at times is explained by '

its bacterial causation. Tetanus of the newborn child is due to infec-
tion of the stump of the umbilical cord.

The bacillus of tetanus is an anaérobe, that is, grows without oxy-
gen ; and has spores developed at one end. In the spore-forming stage
the micro-organism resembles a tack or nail.

Symptoms.—The time of appearance of tetanus is usually from five
to ten days after the receipt of the injury ; though the initiatory symp-
toms may be exhibited in a few hours, or delayed until several weeks
have elapsed. The early cases are apt to be more acute in their prog-
ress, violent in symptoms, and fatal in prognosis. Digestive disorders
or general and indefinite uneasiness may perhaps be observed or possi-
bly the wound may become dry and unhealthy before the character-
istics of tetanus are developed. In many instances, however, nothing
unusual attracts attention, until stiffness and pain in the muscles of
mastication or pain in the epigastrium proclaim the advent of this

5
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serious complication. The patient may ascribe the early difficulty in
swallowing to a “sore throat.” It is rarely that the muscular spasm
shows itself primarily in the wounded limb. Pain in the epigastrium,
from spasm of the diaphragm, or painful rigidity of the muscles that
close the mouth or of those at the back of the neck is the usual in-
itiatory symptom. The muscles thus primarily affected are those sup-
plied by the motor branch of the trifacial, the facial, and the spinal
accessory nerves. The muscular spasm is continuous, or tonic, though
there are occasional clonic paroxysms of increased contraction. The
contraction is exceedingly powerful. The voluntary muscles, except
those of the hands, feet, eyeball, and tongue, generally become rigid
soon after the incipiency of the disease. It is believed by some that
death may occur from cardiac spasm. This and the diaphragmatic
spasm are possible examples of the tetanic spasm occurring in muscles
of involuntary innervation. The pain accompanying the muscular
spasm is severe, resembling that of ordinary cramps, and shows ex-
acerbations at the times when the rigidity increases. When the pos-
terior muscles are more especially affected the patient’s head and legs
are bent backward, until he assumes such an arched position that, if
placed in the supine posture, only his occiput and heels would touch
the bed. This condition is called opisthotonos. The term emprostho-
tonos is employed to designate a similar flexion forward and pleuro-
thotonos to denote lateral deflection. Opisthotonos more or less marked
is the common posture ; the others are very rare. The trismus, or ina-
bility to open the mouth, gives tetanus the popular name of locked-
jaw. The power of tetanic spasm must be scen to be appreciated.
Muscles may, at times, be ruptured by the violent contraction, and the
patient become unconscious from the unendurable pain.

The patient suffers from difficulty in swallowing, dyspneea, and
sleeplessness. There is sometimes aphonia, and occasionally the tongue
is bitten by a sudden paroxysmal spasm of the temporal muscle. On
account of this danger the surgeon should avoid requesting the pro-
trusion of the tongue. Viscid saliva may collect in the mouth and
annoy the patient. The mind is perfectly clear, but the facial ex-
pression is characteristic. The sardonic grin of tetanus, as it is called,
consists in retraction and elevation of the corners of the mouth, closed
teeth, transverse furrowing of the forehead, dilatation of the nostrils,
and a fixed, anxious expression of the eyes. Constipation and reten-
tion of urine are usually present. Reflex excitability is so great that
the noise of a suddenly closed door, a draft of air, the touch of the
surgeon’s hand, or a flash of light may induce an exacerbation of
spasm. Respiration is embarrassed and quickened, and the pulse
feeble. In the early stage there is little fever, but toward the termin-
ation of the disease high temperature and profuse sweating are not in-
frequent. Instances of very high temperature have been observed,
and cases have been reported in which the bodily heat rose even after
death.

The exhaustion arising from the continuous muscular action is very
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great, and is often the cause of death. The fatal issue may occur from
spasm of the respiratory muscles, and possibly from spasm of the heart.
Fatal cases terminate usually in from three to five days. Muscular
relaxation may take place before death.

Diagnosis.—Local rigidity of the masticatory muscles, due to cold
or diseased teeth, is distinguished from tetanus by the absence of pain,
the non-occurrence of paroxysmal increase of spasm, the absence of
hardness of the abdominal muscles and of other tetanic symptoms, and,
finally, by its curability, particularly after removing the cause. Spinal
meningitis has a different history, gives rise to rigidity of the extremi-
ties and neck rather than to trismus, and is followed by paralysis.

In hydrophobia we see a convulsed and restless face instead of the
knit brow and grinning mouth of tetanus. Moreover, there is delirium,
and the spasms are intermittent or clonic. The profuse secretion of
saliva and the convulsive attacks following attempts at deglutition are
not a part of the clinical history of tetanus.

Hysteria assumes the characteristics of tetanus. It may be differ-
entiated by considering the sex and character of the patient, and by
observing the absence of pain, the intermission or irregularity of the
tonic rigidity, and the transient nature of the spasm when the appli-
cation of the actual cautery is suggested.

Strychnia poisoning, particularly when produced by the repeated
administration of small toxic doses, greatly resembles tetanus. Here,
however, spasm occurs in the limbs sooner than in the jaw, epigastric
pain is absent, and opisthotonos arises at an earlier time than in tetanus.
There is, moreover, no history of traumatism. In most cases of
strychnia poisoning, death or recovery occurs within a short period ;
and there can usually be elicited a suspicious history of suicide or
homicide.

The neurosis called tetany is an entirely different disease from
tetanus, though the similarity in name and the tonic spasms occurring
in the disease may lead to confusion. Tetany is a non-infectious dis-
ease usually unconnected with wounds. It does, however, occur after
removal of the thyroid gland. The spasms are tonic, without clonic
exacerbations, are apt to be limited to the extremities, and there is
comparatively little fever. It is a rare disease in America.

Prognosis.—Tetanus arising within nine days of the time of injury
is almost invariably fatal. Recoveries from tetanus, which are rare,
are usually instances of the disease that have arisen nine days or more
after the receipt of injury, and that have shown symptoms of but
moderate violence. If the patient survives the fourteenth day of
tetanus, recovery may be expected. High temperature is an unfavor-
able symptom.

Treatment.— Although the death-rate of tetanus is very high treat-
ment that lessens peripheral irritation and diminishes spinal excitability
always palliates suffering, and may at times be followed by cure. The
patient should be kept in a quiet, darkened room, free from draughts of
air, and should be supplied with concentrated liquid food because of the

.
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exhaustive character of the disease. Food can be introduced by a flex-
ible tube passed between the cheek and the teeth, so that the liquid may
enter the mouth behind the molars ; or by a similar tube passed into
the pharynx through the nostril. Usually, however, there are crevices
between the teeth which admit the entrance of milk or soup. Such
alimentation is preferable to rectal feeding, though the introduction of
partially digested liquid food into the rectum may be valuable. Free-
dom from noise may be obtained by putting cotton in the patient’s ears.

~ Iron, quinine, and stimulants may be desirable to sustain the failing
powers. Laxatives or enemas may be required. Active purgation is
injurious. The best remedy to control reflex excitability is hydrate of
chloral, which should be given in ten- or twenty-grain doses every one,
two, or three hours. These doses may be increased if the patient does
not become quiet and sleep. Extract of physostigma (gr. j every two
hours and increased), or its active principle eserine, hyoscine and ure-
than, are worthy of consideration if chloral in large doses does not seem
satisfactory. These remedies should be given early, and in doses as large
as experience shows can be tolerated before resorting to other drugs.
Chloral has been successfully used by enema, and eserine is very read-
ily administered by hypodermic injection. Opium has some reputa-
tion in the treatment of tetanus, but it is probably better to use it as
an adjunct to the chloral, to relieve pain. Bromide of potassium, can-
nabis indica, conium and similar substances, and the inhalation of
anwesthetics have been advocated.

Wounds treated antiseptically and kept aseptic are not likely to be-
come the atrium of tetanus infection. If wounds have been smeared
with soil and tetanus is feared, a valuable application is silver nitrate
in solution which is said to disinfect the wound by killing bacilli and
spores. :

: The curative serum, or antitoxine, obtained from the blood of ani-
mals made immune by repeated inoculation with attenuated cultures or
small doses has been advocated as a remedy. It is administered hy-
podermatically. Its value is not fully established.

HYDROPHOBIA, RABIES OR LYSSA.

Deflnition.—Hydrophobia is a disease of fatal prognosis, character-
ized by sudden spasm of the respiratory muscles upon attempts at
deglutition and by other nervous phenomena ; and which is due to in-
oculation with a specific virus contained in the oral secretions of rabid
animals. It is an infection.

Cause.—The cause of hydrophobia is a peculiar poison contained in
the secretions of the mouth of animals affected with rabies. It is not
known whether it is bacterial, protozoal or of some other character.
The disease is believed to be generated spontaneously only in the
canine family, in the cat, and a few other animals; but it can be com-
municated by inoculation to others, whose oral secretions then become
virulent. It has not been proved that it can be communicated from
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one human being to another. Inoculation with other fluids of affected
animals does not produce the disease. It has been suggested that bites
by female animals in heat are, perhaps, more likely to cause hydro-
phobia than those of males or females under other circumstances.
Many persons bitten by rabid dogs experience no unusual sequences,
possibly because the saliva was absorbed by the clothing through
which the injury was inflicted.

Pathology.—Changes, such as congestion, extravasation, softening,
and granular degeneration have been found in the medulla oblongata,
cord, and brain of patients dying with hydrophobia. These lesions
are apt to be conspicuous in the medulla oblongata and its vicinity.
They may, however, be secondary, and not the essential morbid
changes of the disease.

Symptoms.—Rabies is first exhibited in dogs by listlessness fol-
lowed by restlessness, but there is no disposition to bite. Afterward
the animal may become excited, as is exhibited by barking in a hoarse
tone, snapping at the air and biting and licking sticks and stones; or
he may show symptoms of melancholy and refuse to eat, drink, or ob-
serve his surroundings. Paroxysmal excitement, spasm of respiration
and deglutition, protruding tongue and constant escape of saliva from
the mouth, paralysis of the legs, convulsions and tremors may precede
death. Rabies is not more common in summer than in any other
seasons, nor do mad dogs have the dread of water which is exhibited
by men with hydrophobia. Much of the animal’s excitement is doubt-
less in many cases due to his being chased by persons desirous of de-
stroying him.

In man the period of incubation is usually, it is said, not longer than
seven months. Cases have been reported when only a few days
elapsed, and others are recorded in which no symptoms were shown
until years had passed. Many of these cases will not bear searching
investigation. The wound made by the teeth of the rabid dog usually
heals readily ; but may, just before the advent of the general symp-
toms, become the seat of stinging pain or of inflammation.

The initiatory symptoms are physical and mental discomfort, stiff-
ness of the throat and tongue, anxiety and irritability of disposition.
Then occur spasms of muscles of deglutition and respiration, especially
when attempts at swallowing water and other fluids are made. This
symptom gives the name to the disease. Solids are swallowed more
readily than fluids. Cutaneous. and sensory hyperssthesia, wild de-
lirium, convulsed features, hawking and spitting of an abundant viscid
fluid, attacks of suffocation caused by drafts of air and attempts at
deglutition, hoarsc cough, slecplessness, maniacal excitement, and at
times paralysis or general tetanoid or epileptoid convulsions complete
the distressing picture. The pulse is frequent, the temperature high,
and the urine often albuminous or saccharine. Death occurs from
spasm or exhaustion about the third day. It is said that dread of
water is not always present, and that this symptom may occur in other
affections.
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Diagnosis.—Hydrophobia may very greatly resemble tetanus, and,
indeed, a variety of the latter disease has been described as hydrophobic
tetanus. The differential diagnosis of tetanus and hydrophobia has been
discussed in the preceding article. Hysteria may assume the aspect of
hydrophobia, but there is a want of consistency in the symptoms and
an absence of high temperature. Moreover, the hydrophobic patient
tries to conceal his fears from his friends, while the hysterical one en-
deavors to call attention to them. Hysterical hydrophobia is developed
soon after the injury to which the symptoms are attributed.

Treatment.—The preventive measure to be adopted after an injury
has been inflicted by the teeth of a mad dog or other animal is im-
mediate excision of the tissues around the wound, or suction followed
by cauterization with strong nitric acid or better with the red-hot iron.
The application of a tight bandage to the limb above the wound until
excision or cauterization has been effected is proper. The fears of the
patient may be allayed by these precautions, even if the time elapsed
has been too considerable to give an opportunity to prevent absorption
by such means. The animal should never be killed, but kept in con-
finement that the existence of rabies may be verified or disproved.
Bromide of potassium in large doses has been recommended during the
period of latency. When the symptoms have appeared, treatment ex-
erts, as a rule, little influence in averting death. Nourishment and
perhaps stimulation by the rectum, ice to the spine, perfect quiet and
freedom from excitement are indicated. Worara (gram to }) or
pilocarpine (grain } to }) given hypodermatically, nitrite of amyl or
chloroform by inhalation, chloral, morphine and bromide of potassium,
hyoscine hydrobromate, and similar remedies may be tried, but must
be employed in large doses.

Pasteur has shown that dogs and some other animals may be pro-
tected from rabies by inoculation with attenuated virus of rabies in
much the same way as men are protected from smallpox by vaccination.
Human beings who have been bitten by rabid animals may, it is as-
serted, be protected from the disease by a similar preventive inocula-
tion during the period of incubation.



CHAPTER 1IV.
TUBERCULOSIS, ACTINOMYCOSIS, ANTHRAX, EQUINTA.

TUBERCULOSIS.

Deflnition.—Scrofula, or struma, was formerly believed to be a con-
stitutional condition in which there existed an abnormal tendency to
inflammations of unusual chronicity ; and in which the inflammatory
products were not readily absorbed, but infiltrated the tissues and
underwent cheesy degeneration. It is, however, simply tuberculosis,
usually of the infiltrated, and not of the nodular, form. Lupus vul-
garis, also, is simply an example of cutaneous tuberculosis. It is
thus seen that these three conditions, which formerly were considered
separate diseases, are now included in one category.

Tuberculosis is an infective disease due to a bacillus. It is one of
the infective granulomata, to which group belong syphilis, actinomy-
cosis, equinia, leprosy and rhinoscleroma. The nodular lesions pro-
duced by these infections somewhat resemble tumors in appearance,
and consist of a scanty matrix in which lie cells varying in size from
lymphoid cells to giant cells. The irritation due to the growth of the
fungus seems to cause chronic inflammation.

Pathology.—Its lesions may be so numerous as to justify the term
general tuberculosis ; or there may be a single lesion, when it is known
as local tuberculosis. The original infection, of course, is usually a
single lesion, but it is often the focus from which further infection orig-
inates, causing lesions in distant parts of the body.

Chronic inflammation due to the bacillus tuberculosis may give rise
to small nodular masses, or may assume the infiltrating form. The in-
flammatory lesions due to the antagonism of the tissue to the microbic
irritation are small masses of granulation tissue called tubercles, be-
cause they usually make small shot-like protuberances. Tubercles are
described from their color as gray and yellow ; the latter, however, are
simply a later stage of the former, because the gray tubercles usually
finally undergo cheesy degeneration.

Tubercles are found in the skin, the subcutaneous tissues, the mu-
cous membranes, the serous membranes, the cancellated structure of
bones, the lymphatic glands, the lungs, the liver and testicles ; in fact,
in alx(lilost every structure, though most frequently in those just men-
tioned.

Gray or miliary tubercles are minute inflammatory shot-like tumors
or growths, not larger than a millet seed, consisting of granulation
tissue and resulting from infection of the system by the bacillus tuber-
culosis. The general infection occurs through the blood and lymphatic
currents, and is due to the transfer of the organisms from some wound
or local tubercular inflammation which may have remained many
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months without infecting the rest of the body. The tubercles undergo
cheesy degeneration, as, indeed, may any structures which have little
vascularity and great abundance of cells, and become yellow tubercles.
Miliary tubercles may not only be due to some previously existing
caseous tubercular center, but become caseous themselves. The term
yellow tubercle is often applied to cheesy masses, without much refer-
ence to their causation. Gray tubercles show microscopically a net-
work of large, branched, many-nucleated cells, called giant cells, asso-
ciated with a small-celled structure resembling adenoid tissue. Differ-
ences occur, however, with variation in locality of the tuberculous
lesions. The bacilli are found within the tuberele, and especially in
the giant cells. Cheesy or calcareous degencration, encapsulation of
the bacilli by fibroid or scar tissue, and breaking down into puriform
fluid, causing the so-called cold or chronic abscess, may occur as second-

ary changes.
Fie. 13.

Giant cell with bacilli. Mliary tubercle. (STENGEL.)

The chronic or cold abscess of the old pathology is due to tuber-
cular infection which is the first step in the process. It is probable
that pyogenic germs gain access to the spot and that the puriform fluid,
which differs in appearance from true pus, is the result of a mixed
infection—tubercular and pyogenic. It is true that the tubercle bacil-
lus is a facultative pus germ, but it is believed that, as a rule, tuber-
cular abscesses are due to a mixed infection.

Causes.—Tuberculosis is an infection by the tubercle bacillus, which
finds an entrance through the mucous membranes or a wound. Infec-
tion occurs most frequently in those persons in whose tissues it finds a
suitable soil for its growth. Such a soil is furnished by the ill nour-
ished and weak, whose tissues prove least resistant to mycotic invasion.
Tuberculosis exists much more frequently among children and young
adults, but no age is exempt from such affections.
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The chief avenues of entrance are the bronchial and the digestive
mucous membranes, whence the bacilli are carried to the lymph nodes
and show their presence by the consequent enlargement of these bodies.
The tonsils and carious teeth are believed to be frequent portals of en-
try. Milk from tuberculous cows used as a food and the inhalation of
dust laden with dried tubercular sputum are probably the chief sources
of infection. It is believed that carcinomatous and syphilitic ulcera-
tions may afford opportunity for tubercular infection and that thus the
two diseases may be found at the same spot. This mixed infection
may be the cause of antisyphilitic treatment not causing entire disap-
pearance of the lesion.

Symptoms.—The affections which are apt to occur among those
called tuberculous are characterized by protracted inflammation and
degeneration of the tissue, often giving rise to a puriform liquid. The
products of this chronic inflammation, instead of being rapidly ab-
sorbed, accumulate and often become cheesy. Enlarged lymphatic
glands, which may degenerate into caseous masses or soften and give
rise to thin curdy puriform fluid, are frequent. Other lesions are
chronic catarrh of the various mucous membranes; cold abscesses
which burrow, and discharging leave ulcers with livid ragged edges,
that in turn are followed by irregular and puckered cicatrices ; phthi-
sis, synovitis and arthritis ; caries and necrosis ; corneitis ; ulcers and
cutaneous inflammations.

Treatment.—Inherited predispositions to tubercular infection must
be so treated as to prevent the possibility of infection ; when infection
has occurred the original lesion must be so managed as to obviate gen-
eral infection. The best possible condition of nutrition must be ob-
tained by good diet, warm clothing and out of door life in equable
climates, combined with bathing and friction of the skin. The diges-
tion must be carefully watched and regulated by alkalies, laxatives,
mineral acids, tonics and proper exercise. Each case demands especial
study. Cod-liver oil, syrup of iodide of iron, quinia, iodide of potas-
sium, iodoform, iodine, arsenic, mercury, chlorate of potassium and
rarely alcohol are the medicinal agents usually required, but they are
secondary to the hygienic measures mentioned. The use of Koch’s
tuberculin, a substance obtained from cultures of tubercle bacilli; as a
remedy to be administered hypodermatically has not fulfilled expecta-
tions. To hasten the cure of the chronic inflammation, local measures,
such as recommended under that heading, are required. Early and
complete excision of the tubercular lesion is often the safest course.
The puriform fluid of tubercular, or cold, abscesses is sometimes ab-
sorbed, but it is better to evacuate it with a knifc or aspirator than to
have a deformed cicatrix result from spontancous evacuation. Glandu-
lar masses, if small, may be enucleated. To avert an impending tuber-
culous general infection, excision of bone, arthrectomy of a joint or
even amputation of the limb may be necessary. Such operations, how-
ever, must not be done too hastily, though in certain cases their ex-
pediency is unquestioned.
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ACTINOMYCOSIS.

Actinomyecosis is an infective disease, causing tumors resembling
sarcomatous, tubercular or syphilitic growths. It is not very common

Fic. 14. Fia. 15.

Actinomycosis in man. (MUSSER.) Actinomyces (ray fungus) with one branching fila-
ment separated from the others. (PONFICK.)

in man, but is sufficiently well known in cattle as “lumpy jaw.” It
is caused by a ray fungus called actinomyces, which is probably a
mould. The organism has a yellowish color, a tallowy consistence,
and may be seen with the naked eye as sulphur colored granules in the
cheesy or puriform fluid coming from the swollen part. It gives a
gritty sensation to the fingers. Microscopic examination shows the
fungus to consist of radiating branches coming from a common center
and having clubbed ends. It occurs in man in the jaw, lungs and
other organs. The tumors are likely to soften and break down and
exhibit sinuses. The characteristic fungus in the discharge then suf-
fices to establish the diagnosis. The resemblance to sarcoma is other-
wise very great. The treatment is excision. Potassium iodide has
been said to be beneficial.

ANTHRAX AND EQUINIA.

Anthrax, or splenic fever, contracted from cattle suffering with mur-
rain and equinia, or glanders, caused by inoculation from horses hav-
ing the affection are important infectious diseases derived from the
lower animals. Anthrax is especially found in tanners and butchers
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and is characterized by a vesicle at the point of inoculation ; which is
soon followed by the so-called malignant pustule, and violent inflam-
matory complications, such as lymphangitis, cellulitis, and gangrene.
The degree of asthenia accompanying this furuncular inflammation is
profound and shown by its usual symptoms. The affection is due to
the presence of a vegetable organism, the anthrax bacillus, contained
in the blood and other fluids. Sometimes the general symptoms are
very profound and the local inflammation comparatively slight. The
treatment consists in excision, or free incision, followed by thorough
cauterization with corrosive sublimate or carbolic acid. Saturating the
cellular tissues with injections of iodine has been considered valuable.
Stimulant, supportive, and anodyne remedies internally administered
are required. Free incision through the swollen and infiltrated tissues
involved are indicated, even after the early stages.

Glanders, or equinia, is another mycotic disease, and is characterized
by asthenia and by multiple indurations and ulcers of the surface, in-
flammation and suppuration of the salivary glands, and profuse nasal
discharge ; though the last symptom is not always prominent in the
disease in man. Its cause is the bacillus mallei. The treatment should
be conducted on general principles, as there is no special remedy for
the condition.

The prognosis in malignant pustule and glanders is unfavorable in
the majority of cases.



CHAPTER V.
SYPHILIS.

Definition.—Syphilis is a constitutional disease resulting from a
blood poison, of unknown nature, introduced by inoculation or by
hereditary transmission. The acquired form has a period of incuba-
tion, and appears to be to some extent self-protective—that is, a person
who has once been inoculated is not apt to be affected by subsequent
exposure to the virus. The words venereal disease are often used to
include syphilis, chancroid disease (improperly called local syphilis),
and gonorrheeal urethritis. The term should be rejected because these
affections are by no means always acquired through sexual intercourse,
and are so mutually distinct that any classification of them under one
heading induces mistaken ideas of pathology.

In this discussion of syphilis and its primary lesion, hard chancre,
incidental mention will be made of chancroid disease, or soft chancre.
Thisis a distinct affection, resembling the first manifestation of syphilis,
but not resulting from constitutional infection. It, as well as gonor-
rheea, will be fully considered under local diseases of the genito-
urinary apparatus.

Causes.—Syphilis, when not congenital, can only be produced in
healthy individuals by inoculation with the specific virus. Inocula-
tion may occur directly, from contact, usually of an abraded surface,
with the secretions of primary or secondary manifestations of the dis-
ease situated upon another person ; or indirectly by the discharges of
such lesions being transferred by means of drinking-cups, surgical or
dental instruments, tobacco-pipes, towels, etc. In the vast majority
of cases of acquired syphilis, inoculation occurs during sexual inter-
course from chancres or mucous patches upon the genitals. Inocula-
tion may occur from the blood of syphilitics, taken during the eruptive
period of the disease, being introduced into the system by vaccination,
or skin-drafting, and, perhaps, by contact with the menstrual blood
of women infected with constitutional syphilis, who have at the time
of coitus no lesion of the genital organs. It is doubtful whether the
saliva, milk and semen can cause syphilis, unless mixed with the dis-
charges and blood coming from mucous patches or other lesions. The
discharge from tertiary ulcers or gummy tumors is not capable of in-
oculating other persons. It is not absolutely nccessary that a break of
the skin or mucous membrane exists to permlt admission of the virus.
A woman, previously healthy, may, it is said, become infected from
carrying a feetus which is syphilitic from the semen being furnished by
a syphilitic father. The woman, if this is true, ix infected by the man,
not directly, but secondarily through the medium of the feetus and the
placenta.
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A prolific cause of syphilis is heredity. Two syphilitic parents are
almost certain to have, if repeated abortions do not interfere, children
who subsequently exhibit symptoms of constitutional syphilis. If
only one parent is syphilitic the child is less liable to infection, par-
ticularly if the diseased parent is the father. Hence marriage of
syphilized subjects is to be discouraged ; though if the acquired disease
was mild and well treated and no lesions have appeared for two or
three years, the risk of contaminating the wife or husband and of pro-
ducing children with syphilitic constitutions is reduced to a minimum.
Tuberculous children are probably frequent witnesses of such mar-
riages ; which in truth have not produced hereditary syphilis, but
have brought forth a posterity with a lowered resistance to tubercle
infection.

The cause of syphilis is almost certainly a micro-organism, though
up to this time it has not been definitely and certainly found.

Clinical History.—A study of the symptoms of syphilis reveals the
existence of :

1. A stage of incubation lasting two or three weeks ; followed by

2. A primary stage, marked by chancre and bubo; which, at the
end of two or three months, is followed by

3. A secondary stage, characterized by eruptions and inflammations
of the mucous membranes ; which, at the end of six or twelve months
or a longer period, is succeeded by

4. A tertiary stage, exhibiting itself by ulcers and other severe cuta-
neous lesions, bone diseases and gummy deposits ; and which often is
followed, if the patient marries, by what may be called

5. A quaternary stage, exhibited in his children. The quaternary
form, or hereditary syphilis, presents lesions similar to the secondary
and tertiary stages of acquired syphilis.

Symptoms.— The stage of incubation is the period between the time
of contact with the virus and the appearance of chancre. It varies
greatly, but lasts, on the average, two or three weeks. It often is
represented by the patient to be longer than this, because he fails to .
recognize the advent of a small chancre.

During any portion of the incubation period local inflammation of
the parts may arise, due to simultaneous contact with irritating dis-
charges (chancroid, etc.) or to injury, which has no pathological rela-
tion to the syphilitic chancre that is subsequently developed. The
local disease may persist even after the stage of incubation has passed
and the initial lesion (chancre) is exhibited.

If the syphilitic inoculation was effected at the same point at which
the inflammatory ulceration, due to irritating discharges, is in progress,
the patient will have the two lesions combined at that locality. This
fact has induced many observers to believe erroneously that chancroid
may be followed by syphilis.

PriMaRY STAGE.—The initial lesion of acquired syphilis is always
chancre, which is soon followed by lymphatic involvement, causing
adenitis. The inflamed and enlarged glands constitute a swelling or
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tumor, called bubo. It must be remembered that when chancre ap-
pears the patient has already been syphilitic for two or three weeks ;
that is, during the time of the incubation stage. The chancre is the
result of his syphilitic condition, and is not a local sore, which gener-
ates the poison that infects the system. The chancre, which must not
be confounded with the chancroid sore (chancroid, soft chancre, non-
infecting chancre), presents different appearances, according to its situ-
ation and the depth of the tissue involvement. Very frequently it is
a small, superficial papule, having a reddish color and a circularly or
elliptically ulcerated apex. Sometimes there is no ulcer whatever, but
it is rare that some ulceration does not appear. It is possible that the
ulceration is usually due to infection of the surface of the syphilitic
lesion by pus bacteria. Abrasion, perhaps, removes the epidermis
from the papule, and pyogenic organisms infect the part so that sup-
puration and ulceration occur. When the ulcer exists it is not much
excavated, and secretes a serous fluid, containing epithelial and other
particles, but no pus unless active inflammatory processes have been
developed by irritation. The papule, with or without ulceration, has
at its base a thin layer of hardened tissuc, which is sharply defined,
and resembles to the touch a disk of cartilage or parchment, buried
under the skin. This induration is less apparent when the chancre is
located on a mucous than when on a cutaneous surface, and in some
cases does not persist long. At other times the chancre is a deep ulcer,
with elevated edges and a surface covered with a sloughing material ;
still the discharge is not purulent, but watery and, perhaps, slightly
sanguinolent. The induration is deep and slightly outlined, and gives
the sensation of a split pea between the finger-tips. This indurated
base lasts a long time after the ulcer has been healed ; but, finally,
when cicatrization and absorption have occurred, there remains a
cicatrix with comparatively little depression. The ulceration does not
destroy the tissue of the part as much as it appears to do, since it is
the newly-formed inflammatory lymph that disintegrates.

Both these forms are true chancres, but the deep ulcer seems to be
due to a more virulent infection, as it appears sooner after inocu-
lation than the superficial chancre, and, as a rule, does not follow
inoculation from secondary syphilis, which is more apt to cause super-
ficial chancre, such as described above. Either form of chancre may
assume phagedenic action under local irritation, or on account of a de-
pressed state of the system of the patient.

The secretions from these indurated, hard, or infecting chancres,
whether superficial or deep, will not produce similar sores when ap-
plied to other parts of the patient’s body, for he is protected against
further syphilitic inoculation. How long this protection lasts is not
definitely determined. On this account chancre is single, unless
inoculation at several points has occurred at the same time. Chancre
of the lips and of a surgeon’s examining finger is not rare.

Coincident with the stage of induration of chancre, enlargement and
induration of the nearest lymphatic glands appear, constituting the
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syphilitic bubo. These buboes are usually situated in the groin, be-
cause the common location of the chancre is upon the genitals.
Buboes, however, are found in the axilla, above the internal condyle of
the humerus, under the. jaw and elsewhere, according to the position
of the chancre. If the initial lesion is near the middle line, a bubo
will, probably, be found on both sides. If the lymphatic vessels from
the inoculated spot lead to internal lymphatic glands, as in uterine
chancre, no external bubo will be manifested. Induration of the
glands is, probably, always present in syphilis, but cannot occur
unless chancre has preceded it. Syphilitic bubo appears, about three
weeks after inoculation, as a chain of hardened and enlarged glands,
which are painless, or nearly so, and show no tendency to suppuration.
The inflammation affects the glands only, and not the surrounding
tissue, hence they retain their characteristic almond shape, and do not
suppurate unless there be some cause of pyogenic infection, such as co-
existing chancroid disease, or an infected wound. Then the suppura-
tion is not syphilitic, though, if due to chancroid, the pus may have
the contagious properties of that non-syphilitic sore. If it be due to
other inflammatory causes, the pus is as innocent as the pus from com-
mon acute abscesses, or ordinary so-called sympathetic suppurating
buboes ; that is, it contains pus organisms, but not the syphilitic poison.

The chronic and indurated bubo of syphilis may continue for many
months after the chancre has disappeared. The clinical history of
true syphilitic bubo is very different, as will hereafter be seen, from
that of bubo following chancroid disease.

SECONDARY STAGE.—About six weeks after the appearance of the
chancre, the patient becomes more or less feverish, has, perhaps, head-
ache and general uneasiness of an indefinite character, and then dis-
covers, in the course of five or six days, the existence of an eruption,
sore-throat, mucous patches, cervical adenitis, falling of the hair or
iritis. These are the symptoms of the secondary stage, which usually
occurs at the time mentioned and is preceded by the prodromes de-
scribed. It may be delayed until the sixth month, and often overlaps
the period of primary syphilis, which is prolonged by imperfect resolu-
tion of the chancre and bubo.

The cutaneous lesions of syphilis are called syphilides or syphilo-
derms, whether occurring as symptoms of the secondary or tertiary
stage. In secondary syphilis, the eruption is usually macular or papu-
lar in form; though the scaly, vesicular, pustular and tubercular
syphiloderms may occur. The last two varieties are more common in
the later periods of secondary syphilis, or in the tertiary stage.
Syphilitic skin affections usually become somewhat brownish in color
about the time of their disappearance, are accompanied by very little
itching, often present several varieties at the same time, and are not
confined to a single portion of the patient’s body. Mucous tubercles
or patches are flattened and elongated elevations, a quarter or half an
inch in diameter, found on the mucous surfaces, at the muco-cutaneous
junctions or where the skin is very delicate, and covered by a whitish
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exudate. They appear at first as reddish elevations, from which the
epithelium is removed, and upon which the exudate soon occurs, giving
the surface an appearance similar to that produced by touching mucous
membrane with nitrate of silver. The sore mouth and throat of sec-
ondary syphilis are due to these mucous patches, to superficial inflam-
mation and ulceration, or to a combination of these lesions. Inocula-
tion of syphilis occurs more frequently from these mucous patches
about the genitals and mouth than from the secretions of chancre itself.

Inflammation and chronic enlargement of the lymphatic glands, es-
pecially of those situated along the posterior margin of the sterno-
mastoid muscle, are very frequent symptoms of the secondary stage.
These have no necessary relation to the existence of marked cutaneous
lesions in the neighborhood. Falling of the hair of the scalp and
other regions, and inflammation of the iris are frequently present in
secondary syphilis. The papular eruption often occurs as an accom-
paniment of the iritis. Other symptoms may present themselves in
the secondary stage, but the most common have been mentioned.

TERTIARY STAGE.—There is no distinct separation between the
secondary and tertiary stages, but the latter is characterized by more
chronic and less contagious lesions, which affect, as a rule, the deeper
tissues of the body. It is convenient to consider lesions originating
after the lapse of six months as tertiary symptoms. Tertiary symp-
toms are not exhibited in all cases, because the disease may be so mild
or so judiciously treated that it subsides or becomes latent with the
disappearance of the secondary troubles. Very often, however, the
disease remains in abeyance for many months or years, and then ter-
tiary lesions supervene.

The lesions produced by tertiary syphilis may be classified under the
following heads: 1, Fibroid degenerations; 2, gummy deposits; 3,
changes in the arterial walls. The fibroid indurations occur in limited
areas surrounded by normal tissue, and are found in periosteum, sheaths
of nerves and of organs, in the connective tissues and in muscle.
Gummy tumors or deposits are yellowish masses of firm consistence,
due to degenerated cell-products, surrounded by a fibrous area, which
is in turn encircled by a cellular and vascular zone intimately inherent
to adjacent structures. They are the most characteristic formation of
svphilis and occur in the tegumentary structures, muscles, fasciz, bones,
and internal organs. They may become caseous, but often, in a man-
ner not well understood, cause suppuration around themselves, break
down and cause the deep intractable ulcers of tertiary syphilis. The
change in arterial walls occurs in the inner coat and causes diminution
in calibre, which interferes with circulation and may induce degener-
ative changes. The tertiary syphiloderms are usually pustular, tuber-
cular or ulcerous. The ulcerations and suppurations found in syphilis
are probably the result of the low vitality of the cells, affording a place
of least resistance for the harmful localization of pyogenic fungi circu-
lating in the blood stream. The germs cause suppuration there, when
to healthy tissues they would be unable to do injury. The rupial ulcer,
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with its acuminated scab, is especially characteristic, as are the deep
ulcers due to destructive changes in gummy tumors. Similar lesions
of the oral and other mucous membranes are frequent. Periostitis,
osteitis, arthritis, nodes due to lymph or gummy deposits under the
periosteum, and all causing bone-pains (osteocopic pains) especially at
night ; caries and necrosis ; iritis, retinitis and choroiditis ; falling of
the hair ; onyxitis ; orchitis ; cerebral and spinal inflammations ; and,
in fact, inflammation of any organ or tissue may be induced by con-
stitutional syphilis. Many of these lesions depend on the deposition
of gummy material, others are due to the fibroid and arterial changes
mentioned.

Fic. 17.

Upper incisors of boy with symptoms of inherited
syphilis from infancy. Typical notches.

QUATERNARY STAGE. — This
seems to me a good name to ap-
ply to hereditary syphilis, though
syphilitic children may be born to
parents who have not yet advanced
beyond the secondary stage. It is

 Notched teeth of hereditary syphilis. Boy,  unnecessary to discuss the method
tsncas mhe bad presisof e ov%% by which children inherit the
Tt o e P onnie o™ ¢ syphilitic cachexia, but it is recog-

—— nized that the disease is more cer-
tainly derived from a syphilitic mother than from a syphilitic father,
and from two more certainly than from one syphilitic parent.

The child may not present any distinctive symptoms until a few
weeks after birth, when its unhealthy looking and shrivelled skin,
its aged appearance, the nasal catarrh and stomatitis due to the
inflamed mucous membranes, and the possible discovery of cutaneous
eruptions, or of mucous patches about the anus and genitals will
point unequivocally to its syphilitic parentage. The syphilis so
exhibited is of the secondary form; and by its ability to inoculate
other subjects, and its greater or less protective power against further
inoculation of the same subject, it proves its identity with ordinary
acquired syphilis.

If death does not remove the child, further secondary and tertiary
symptoms will in time follow. Interstitial keratitis, periostitis, bone
disease and many other syphilitic affections may in time be developed.
The low cell-vitality of syphilitic children makes easy the assaults of
the tubercle bacillus. The resistance of healthy tissues is wanting.
The peculiar notched condition of the upper central incisor teeth of

6
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the permanent set, first described by Hutchinson, of London, is often
seen. These two teeth and at times others are poorly developed ;
having a conical shape, and a cutting edge, which is marred by an
irregularly bevelled anterior surface or even distinctly notched by the
breaking away of the central portion. This notched condition must
not be confounded with the normal serrated edge of newly extruded
teeth of healthy children. The teeth of syphilitic children are often
irregularly placed, and look like the end of a screw-driver or are mere
pointed pegs. Syphilitic women are liable to abort frequently because
of the diseased condition of the placenta, and it is only after the
woman has regained a fair degree of health that the feetus is carried
until full term.

Diagnosis.—The diagnosis of syphilis rests upon the general clin-
ical history of the disease rather than upon any one symptom or upon
the statements of the patient. The distinction between chancre and
the local affection called chancroid disease is often difficult, and at
times impossible, unless time be given to watch the progress of the
symptoms. The diagnosis is to be founded upon the following char-

acteristics :

Chancre.

Time.—No noticeable lesion until two or
three weeks after exposure.

Number.—Single unless several points in-
oculated at time of exposure.

Character.—Papule, superficial abrasion,
or an elevated ulcer, with edges slop-
ing towards center, which coalesces
with adjacent tissue and discharges a
scanty, serous, non-purulent fluid. Per-
manent, indolent, non-inflammatory
induration at base of sore, feeling like
a disk of parchment or a split pea
beneath the integument. No tendency
to phagedena. Heals spontaneously.
No pain.

Bubo.—Always present, involves a chain
of glands, is indurated, usually bilat-
eral, and seldom suppurates. If it does

suppurate pus is not inoculable.

Pat ical nature.—Due to a constitu-
tional disease, which is soon manifested
by other symptoms. Protects the pa-
tient from subsequent inoculation ;
hence, surgeon cannot produce another
chancre on him by inoculation with
the discharge from the suspicious sore.

Chancroid.

Irritation early and sore developed within
a week after exposure.

Multiple, because pus is auto-inoculable
and produces other ulcers.

Ulcer, with edges steep as if a piece of
tissue had been punched out or ragged
and irregular; does not coalesce with
adjacent tissue and is covered with a
drab-colored deposit. The secretion is
purulent, very copious, and inoculates
surrounding surfaces, thus producing
multiple chancroids. No induration.
Liable to phagedena. No tendency to
heal. Somewhat painful.

Often absent, involves but one gland and
one side. Very prone to suppuration,
furnishing pus which readily inoculates
and produces other chancroid ulcers.
The suppurating bubo is practically a
chancroid.

A local affection never followed by con-
stitutional symptoms and, therefore,
does not protect against subsequent in-
oculation ; hence, surgeon can produce
many other chancroids by inoculating
patient with pus from original sore.

This table gives the usual clinical history of the two affections, but
it must be remembered that the time of appearance and the physical
characteristics may vary somewhat. Thus, a chancre may be so in-
fected by pus fungi as to furnish a purulent sccretion, and a chancroid
may have a slightly indurated base by reason of repeated applications
of caustics.
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Chancre is to be distinguished from epithelioma by the earlier gland-
ular involvement it causes, the effect of anti-syphilitic treatment, and
the concomitant constitutional symptoms. Many doubtful cases of
cancer and of chancroid can be diagnosticated by the collateral evidence
obtained from confrontation of the patient and the person by whom he
is supposed to have been inoculated.

Secondary and tertiary syphilitic lesions are to be differentiated from
non-specific affections by the history, the co-existence of multiple patho-
logical changes, the exclusion of other causative factors and the re-
sponse to anti-syphilitic remedies.

Treatment.—Syphilis is a constitutional disease and demands general
treatment. Cauterization or excision of the chancre is valueless, since
constitutional symptoms are not the result of the chancre, but the latter
is a lesion due to general infection dating from the time of inoculation.
Hence, the local treatment of chancre should consist of measures that
prevent the irritation of the ulcer, such as is caused by rubbing against
the clothing and infection with pyogenic microbes. Antiseptic pro-
tection of the primary induration before the epithelium is abraded is
eminently proper. Cleansing with soap and water and a dry dressing
of sublimate cotton, so applied as to permit urination, is judicious treat-
ment. Iodoform dissolved in collodion (gr. x to f3j) is a convenient
application, as it makes an impervious coating. It should not be ap-
plied until the sore is made aseptic by washing with soap, and subli-
mate solution or solution of hydrogen dioxide. Dusting with calomel
powder, or equal parts of calomel and bismuth subnitrate is a good
method of treatment. If the chancre becomes phagedenic, which is
rarely the case, strong caustics, such as undiluted nitric acid or solu-
tion of nitrate of mercury, may be employed to arrest the destructive
action. The actual cautery destroys the micro-organisms better than
any of these. It must be applied to every crevice of the soré. Bubo,
as a rule, demands no local treatment, for it is painless and merely an
expression of the constitutional implication. Moreover local treatment
is useless because it, as a rule, effects no result. If suppuration occurs
about the indurated glands, the pus should be evacuated as if the
abscess were non-specific, which, indeed, it really is.

The special constitutional remedies for syphilis in all its stages are
mercury and iodine; of these mercury is the more important and effi-
cient. The manner of using these drugs is important, but the prepa-
ration employed may vary with the fancy of the surgeon and the
convenience of the patient. It is absolutely essential that the effect
of the remedy be maintained for two or three years, if the tendency to
secondary and tertiary manifestations is to be eradicated. Mercury is
the better remedy for the primary and secondary lesions, and iodine
probably the better one for the tertiary affections; though this dictum
may at times be invalidated by individual experience. A combination
of both drugs is frequently employed.

As soon as the diagnosis of syphilis is established, mercurial treat-
ment is to be instituted, and, even in doubtful cases, some prefer to
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give the patient anti-syphilitic remedies. Many syphilographers prefer
to wait until the diagnosis of a doubtful sore is absolutely established
by the occurrence of secondary symptoms. The yellow iodide of mer-
cury (often called the protiodide) may be given in quarter-grain pills
three times daily after meals ; or a corresponding amount of blue pill
or calomel may be substituted. If it is found in the course of a few
days that unusual looseness of the bowels is produced, one or two
grains of tannic acid or a sixth of a grain of opium may be added to
each pill. This amount of mercury will probably be tolerated for
several weeks without causing tenderness of the gums or undue salivary
excitation. As soon as either of these effects is induced the amount
must be decreased or the drug entirely suspended for a week. In
cases where the disease is violent in its first manifestations an early
decided mercurial impression is necessary. Blue pill in doses of one to
three grains daily, or calomel to the amount of one-half to two grains
daily, or a similar amount of yellow iodide continued until evidences of
moderate constitutional effects become evident, is judicious treatment.
If no beneficial effect is observed from the ordinary doses, and the con-
dition of the gums will warrant it, the amount must be increased. In
this tentative manner the maximum quantity which the patient can
take without causing gastric, intestinal or oral irritability is deter-
mined. This he must continue during nearly three years, occasionally
omitting treatment for one or two weeks, but never suspending it en-
tirely, even if no further constitutional symptoms have shown them-
selves. There is no danger of taking these small or tonic doses of
mercury for too long a period in this way, but there is often a tendency
to tire of what seems unnecessary tediousness of treatment.

If the surgeon prefers, some other mercurial preparation may be
used, or the drug may be introduced into the system by inunction,
fumigation, hypodermic injection or suppository.

For inunction thirty or forty grains of the official ointment of mer-
cury may be rubbed into the thin skin of the inner side of the arms or
thighs at bedtime. Fumigation is accomplished by volatilizing a half
drachm of calomel by means of a lamp placed under a metal plate
upon which the drug is spread. Any apparatus which will allow this
arrangement, and at the same time furnish an atmosphere warmed and
filled with steam, is all that is required. The patient is divested of
clothing and surrounded by a rubber cloth extending from his neck to
the floor. Under this covering the generator of mercurial vapor and
of steam is placed, and thus the moistened cutaneous surface is sub-
jected to the remedial influence. Such fumigation may be repeated
every day for fifteen minutes, and is especially available for syphilitic
skin affections. Internal treatment may be used in connection with
these mercurial baths. The corrosive chloride of mercury in doses of
from one-thirtieth to one-tenth of a grain may be given hypodermatic-
ally. All these methods, however, are too inconvenient for prolonged
use, and will never supersede the ordinary mode of administration, ex-
cept in especially selected cases.

ar—
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At certain times, because of the inefficiency or undesirability of
mercury, the preparations of iodine must be utilized. The iodides of
potassium, sodium and ammonium are usually adopted because of their
cheapness, convenience and efficiency. Iodoform is too offensive in
odor, and many other preparations are too expensive or bulky. The
iodides seem more valuable in the late lesions of syphilis than in the
primary and early secondary affections. They are to be given in ten- to
sixty-grain doses three or four times daily, after meals, and preferably,
perhaps, in alkaline solutions. The sodium iodide will often produce less
coryza and mucous irritability than the commonly employed potassium
salt, though the remedial power of the drugs is about equal. Upon
some persons the iodides act as a poison, and in very small doses pro-
duce coryza, conjunctivitis, cough, and a papular eruption. Usually,
however, these disagreeable effects can be obviated by combining a
small amount of morphia with each dose, or by resorting to some
other preparation of iodine.

Before leaving the constitutional treatment of syphilis, it is neces-
sary to remind the reader that many patients are so broken down by
the effects of the syphilitic poison, or by previous conditions of ill
health, either acquired or hereditary, that the use of corroborant rem-
edies is imperatively demanded. Such cases require quinia, iron,
mineral acids, stimulants, cod-liver oil and concentrated food. It is
often possible to keep up this line of action while administering the
small doses of mercury, or the iodides. If thesc remedies seem to
interfere with digestion and produce ansmia, they must be suspended or
reduced in amount for a time, and the reliance of the surgeon be upon
the tonic and supporting regimen. It is a mistake, however, always
to consider the prolonged course of mild specific medication a depress-
ing agency, for in the majority of cases it is the syphilis that depresses,
and the specifics which neutralize this poison are really the proper
drugs to increase the health equation. Agents which tend to eliminate
morbid matters from the blood are doubtless valuable ; hence, Turkish
baths and secretory stimulants probably are beneficial in the treatment
of syphilis.

Again, it is very often of advantage to combine the mercurial and
iodine treatment when either agent alone does not beget favorable re-
sults. In very late lesions, unusually large doses of iodide of potassium,
such as a half drachm or a drachm, largely diluted and taken after
food three or four times daily, will occasionally work astonishing cures
of painful conditions due to periostitis and of nerve lesions. I usually
give about thirty grains of the potassium iodide before each meal, and
a half to one grain of the yellow iodide of mercury with a grain of
tannic acid after each meal. These remedies should not be taken at
the same time, as red iodide of mercury might perhaps be formed and
poison the patient. Five or six hundred grains of an iodide daily may
occasionally be required.

Hereditary syphilis must be treated with mercury and iodine, com-
bined with or occasionally replaced by tonics in the same manner as
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acquired syphilis. The syrup of iodide of iron in twenty- or thirty-
drop doses is often an eligible preparation. Warm clothing, good
diet and hygienic surroundings of the best character are important
factors in bringing syphilitic children to adult life. It is probable
that the subjects of inherited syphilis are more or less protected against
inoculation with syphilitic virus.

The local treatment of syphilitic” lesions is important, but far less
so than the general treatment, except in the case of iritis. In iritis
it is absolutely essential to drop immediately into the eye a strong
solution of atropia (about four grains of atropia sulphate to the fluid
ounce of water) ; because, if this is delayed, the iris will become glued
to the anterior capsule of the lens, and the permanently contracted
pupil be occluded by the deposit of inflammatory lymph. Hence,
wide dilatation of the pupil must be obtained at once, after which, or
indeed during the same time, constitutional remedies are administered.

Mucous patches and ulcerations should be touched with fused silver
nitrate or a solution of nitrate of mercury (1:10). Cutaneous ulcers
will heal more rapidly if slightly stimulated with diluted ointment of
nitrate of mercury (1:10), or with some astringent, such as copper
sulphate, silver nitrate, boroglyceride, iodoform, or chloral. The va-
rious remedial measures described under ulcers are applicable.

The falling of the hair, technically called alopecia, may require
stimulating applications to the scalp, such as alcohol, ointment of the
nitrate of mercury, tincture of cantharides, tannic acid and ammonia,
suitably diluted. Lymphatic glandular involvement may be benefited
at times by pressure, absorbent plasters and lotions, and by interstitial
injections of alcohol or iodine. Periostitis, which often causes excruci-
ating pain, may be relieved by blisters, or by subcutaneous incision of
the periosteum, which relieves tension. Other operations may, at
times, be required for the removal of diseased bone or irrevocably
degenerated members.



CHAPTER VI
RACHITIS OR RICKETS.

Definition.—Rickets is a diathetic affection, and, therefore, should
not be described under disease of bone, but in the present connection.
Its characteristic is an abnormal deposition of cartilaginous material, with
incomplete ossification. The effects of this constitutional condition are
shown in softening and distortion of bones, and in changes resembling
amyloid degeneration in the liver, spleen and other organs.

Pathology.—Rickets seems to depend upon malnutrition, which
cauges deposition of abnormally large areas of soft, cartilaginous tissue
which cannot be at once perfectly ossified by calcific transformation.
Hence the bone is thickened by soft, subperiosteal, cartilaginous de-
posits, which do not add to its strength, because the medullary cavity
is simultaneously increasing. The bones are, therefore, easily bent out
of shape. The epiphyseal cartilages are enlarged in a similar way,
and, becoming imperfectly ossified, allow deformity in the vicinity of
the joints. Marked deposition is apt to occur about the edges of the
cranial and other flat bones. After a time excessive deposit of bone
salts occurs, and sclerosis, or abnormal hardening, of the bones takes
place. The visceral changes resemble amyloid or waxy degeneration.
The red corpuscles of the blood are decreased in number ; and leuko-
cytosis is present, with the mononuclear cells especially numerous.

Causes.—The etiology of rickets is unknown. Heredity, food de-
ficient in organic salts, and the presence of lactic acid or phosphorus
in excessive amounts have been named, but not established, as causative
factors. Deficiency in amount of fresh food is an important factor in
its production. Inherited syphilis has been suggested as a cause.

S8ymptoms.—Rickets is a disease of childhood, and appears about
the second or third year of life. The premonitory symptoms are not
distinctive, and no definite diagnosis can be made until the enlarged
extremities of the long bones, the nodules at the junction of ribs and
costal cartilages, and the bending of the bones by muscular traction and
the weight of the body in walking point out the rachitic condition. The
child may be restless, sweat profusely about the head, show digestive
demngement exhibit irregularity in dentition, and comp]am of muscular
pain upon moving or being handled. There is often no febrile move-
ment. The liver and spleen are often enlarged, and the child listless,
emaciated and somewhat sluggish in mental development. Osseous
deformities of the limbs, anterior thoracic region, spine and pelvis are
commonly exhibited in tuberous enlargements and curvatures. Partial
or complete fracture may occur. The fontanelles close slowly; and the
cranial bones may become thinned, or present spaces in which the
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bone is substituted by a parchment-like membrane. This condition
is termed cranio-tabes. These symptoms may abate, as if convales-
cence was at hand, and be followed by recurrence of symptoms. It is
not usually a fatal disease, but recovery slowly supervenes, accompanied
by abnormal induration of the distorted skeleton.

Treatment.—The treatment must consist of feeding with the most
nutritious food, as mother’s milk, cow’s milk, and broths, and the ad-
ministration of cod-liver oil (f3ss—ij three or four times daily), syrup of
iodide of iron (Mx-xxx), quinia (gr. i-ij), syrup of hypophosphites
(3ss—£3ij), or syrup of lacto-phosphate of lime (Mx—f3j). Fresh
ar, bathing and friction are valuable adjuvants.

During the stage of softening, deformity of the bones should be
averted by prohibiting locomotion, and by the application of splints or
plaster-of-Paris dressings. After convalescence, slight curvatures will
often be corrected by muscular action during the growth of the child.
If the deformity is great and permanent, osteotomy may be demanded
to relieve lameness or to improve appearances.



CHAPTER VII.
TUMORS.

Definition.—A tumor, or morbid growth, is a circumscribed en-
largement of living tissue, abnormal to the part and having no physi-
ological function, which, in its growth, is independent of the adjacent
structures, and which is not the result of an inflammation. It is an
atypical new formation. Most cysts are not strictly tumors. Condy-
lomata are inflammatory formations, not tumors.

Causes.—The cause of all morbid growths is abnormal activity of -
the cellular elements from which they originate, but the factors or pri-
mary causes inducing this morbid activity of preéxisting cells are not
easily discoverable.

It is probable that the cause of tumors is local rather than general,

. for, although blood alterations and hereditary conditions may influence
their progress, the development of such morbid growths seems to de-
pend on peculiarities of the tissue-cells. These peculiarities may be
due to inherited cellular eccentricity which readily responds to any ex-
isting cause, or to local irritation from injurious impressions or from the
immigration of foreign elements coming from primary morbid growths
situated at a distance. Many efforts have been made to prove the
dependence of tumors, especially malignant growths, upon micro-organ-
isms, but thus far unsuccessfully. Coccidia, which are unicellular or-
ganisms, have been suggested as the cause of carcinomas, and bacteriolo-
gists have recently been investigating the possible etiological relation
of yeasts to these malignant tumors. The most tenable theory for be-
nign growths is that there has been left imbedded in the tissues a few
embryonic cells, not employed in the development of the animal in the
prenatal stage of existence, which, in after-life, assume activity and de-
velop into tumors. It has been suggested that the occurrence of carci-
nomas is due to the normal resistance of connective tissue being reduced
until epithelium, which has an active power of growth, invades it.

Pathology.—Tumors are always developed from cells which have
previously existed, either at the present seat of the growth or at some
distant spot from which they have been transported to the locality oc-
cupied by the tumor. The tumor in the former case is a primary, in
the latter a secondary, morbid growth. The histological structure and
development of every tumor resemble, in a greater or less degree,
some normal or physiological tissue—that is, all pathological forma-
tions belong to some physiological type. The resemblance is not exact,
however ; they are atypical. These axioms may be clearly illustrated
by saying that no tumor can be formed from cloth or straw, but in its
construction and growth must resemble some animal tissue. The
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original elements from which tumors are developed are cells of con-
nective tissue, of epithelium, of glands, of muscle or of nerve. The
morbid growths originating from muscle- and from nerve-cells are
rare, those arising from epithelial and glandular origins quite common,
and those developed from a connective-tissue basis exceedingly frequent.

A tumor whose structure is similar to the part from which it origi-
nated or in which it lies is called homologous; one which differs
from the tixsue that gave it birth, or in which it is situated, is termed
heterologous. These terms are somewhat relative; for example, a
cartilaginous tumor growing from the larynx would be homologous,
but if appearing in the testicle it would be heterologous. Heterology
is especially characteristic of malignant growths because they spread
into tissues different from their original site, and are even transported,
by the blood and lymph currents, to distant parts of the organism,
such as the internal viscera.

An important point in regard to the relation of the new growth to
the adjacent tissues is the presence or absence of infiltration. If the
tumor blends with the surrounding parts so that the microscope dis-
closes tumor cells involving the muscular and cellular tissue of the
neighborhood, infiltration exists and the tumor is diffuse. This infil-
tration is very common in malignant tumors, but may not be apparent
to the unaided eye. A circumscribed growth is one which is definitely
separated from the adjacent structures, which it has pushed apart
during its development. It is often isolated from them by a capsule of
condensed fibrous tissue. Such growths may, during their progress,
become diffuse. Microscopic examination is the only test of the ab-
sence of infiltration even in growths which appear to be encapsulated.

Tumors occasionally disappear by atrophy or absorption, and at times
reach a certain bulk and remain stationary ; but usually they increase
in size. This increase frequently occurs rapidly, even though the
patient is losing weight. They may undergo changes, such as fatty de-
generation, calcification, pigmentary, colloid or mucoid degeneration,
inflammation, ulceration, and mortification, in a manner similar to tis-
sues not pathological in their origin.

The tendency which certain morbid growths have to be reproduced,
either at the original site after excixion, or in other regions by infil-
trating or infecting the tissues, is designated malignancy. Hence,
tumors are malignant and non-malignant. Malignant tumors, as pre-
viously stated, are capable of infiltrating neighboring tissues with their
cells; and by this and perhaps other means they influence such abnor-
mal activity in the part that similar growths arise at the circumference
of the original tumor.  Hence, it is not unusual to see a neoplasm sur-
rounded by a series of small nodules. Malignancy is shown in a second
way. When the surgeon removes a malignant tumor he may leave tissue
which has recently been infiltrated with the tumor cells, but which ap-
pears to be normal. These cells, either by their own proliferation or
by influencing proliferation in the native cells of the part, cause a
similar tumor to appear at the cicatrix and its vicinity. The develop-
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ment of secondary tumors from malignant growths may occur in an-
other way. The lymphatic circulation through the original disease
may carry cells of the tumor to the nearest lymphatic glands, where
they are arrested, and, as in the former case, induce secondary growths
similar to the primary. A fourth manner of inducing secondary tu-
mors is a similar transference of cellular elements by means of the blood-
current passing through the growth. These tumor cells are arrested by
arteries or by veins in some distant capillary system, often the nearest,
and, as in the lymphatic method of infection, induce secondary growths.

Thus, it is evident that malignant tumors produce others like them-
selves by infiltration and by lymph and blood infection. Other
methods may at times, though rarely, be operative. Tumors often
show a decided preference for one or other of these methods of repro-
duction. The secondary growths may, in the same way, act as parents
and produce a progeny with characteristics similar to their own. This
transference of cellular elements explains the circumstance that malig-
nant tumors are frequently heterologous.

It must not be forgotten, as it often is, that multiple tumors, even
when malignant, may not be secondary to another, but may be synchro-
nous or due to the same original cause.

From the description given of the processes by which reproduction
of malignant growths is accomplished, it is evident that the most ma-
lignant grow ths would be those containing the greatest number of cells,
the most juice, and the greatest abundance of ly mphatic vessels and
blood vessels. The reverse of this picture would give non-ma-
lignant or benign tumors, which, as they approach the characteristics
of the other group, become more or less malignant in nature. In fact,
there is no absolute line drawn by nature dividing the malignant from
the non-malignant ; although it is admitted that tumors with one his-
tological structure are usually malignant, and others usually benign,
either class may occasionally assume the clinical nature of the other.

Classification.—Tumors are classified according to their histological
structure, which always resembles, in a greater or less degree, some
physiological tissue of either adult or fetal life. The imperfect
knowledge that we possess of the development of many tissues and
the varving degrees of relative importance attached by pathologists to
the microscopic elements seen in a growth prevent a universal accep-
tation of a single classification.

CLASSIFICATION OF TuUMORS,

1. Tumors whose general structure or type resembles one of the modifications of fully
developed connective tissue.

Special types:

1. Fibrous tissue. Fibrous tumor. Fibroma.

2. Adipose tissue. Fatty tumor. Lipoma.

3. Cartilage. Cartilaginous tumor. Chondroma.
4. Bone. Bony tumor. Osteoma.

5. Mucous tissue. Mucous tumor. Myxoma.

(Not mucous membrane. )
6 Neuroglia. Tumor of connective tissue  Glioma.

of central nervous system.
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II. Tumors whose general structure or type resembles that of one of the higher or more
complex tissues than fully developed connective tissue.

Special types:
1. Muscular tissue. Muscular tumor. Myoma.
2. Nervous tissue. Nerve tumor. Neuroma.
3. Blood vessels. Vascular tumor. Angioma.
4. Lymphatic vessels. Lymphatic vesse! tumor. Lymphangioma.

III. Tumors whose general structure or tche i3 that of the undeveloped connective tissue
of the embryo.
Sarcomas.

These are named according to the shape and size of the predominant constituent cell
(round-cell, giant-cell, etc. ); or according to the character of the stroma ( osteo-sarcoma,
myxo-sarcoma); or according to the retrogressive changes that occur in the tumor (me-
lano-sarcoma, calcifying sarcoma).

IV. Tumors whose general type is that of epithelial tissue.

1. Papillee of skin or mucous membrane. Papilloma.
Adenoma.
2. Glands. Carcinoma.

Under carcinomas, then, are:
1. Acinous carcinoma.
a. Scirrhoma, or chronic carcinoma.
b. Encephaloma, or acute carcinoma.
2. Epithelial carcinoma.
a. Squamous epithelioma.
b. Columnar-cell epithelioma ; often called adenoid carcinoma.
3. Colloid carcinoma.

V. Tumors consisting of a sac with contents (cystomas, or cystic tumors), and teratomas.

Tumors due to inclusion and imperfect development of one feetus within another, or
abnormal development of a single feetur.  Dermoid cysts belong in this division.

The tumors of classes I., II. and III. arise from the mesoblastic tissues, those of class
IV. from the epiblastic and hypoblastic tissues.

Clinical History.—Tumors present innumerable varieties as to size,
form, consistence, number, situation, and other physical characteristics.
These clinical attributes have much to do with the symptoms of the
growth ; for example, a small tumor passing on a nerve-trunk will
produce more pain than a large one in another locality ; one overlying
an artery will receive transmitted pulsation, another pressing upon a
vein will cause mechanical dropsy. Certain tumors, especially the
carcinomas, have a tendency to ulcerate and become the seat of
hemorrhage.

Those growths whose clinical history is conspicuous because of their
infiltration of adjacent structures, recurrence after removal, and repro-
duction in distant regions of the body, are called malignant. The
carcinomas and many of the sarcomas usually present this feature of
malignancy ; the other groups, as a rule, are not malignant. There
are, however, occasional exceptions, for sarcomas and even circinomas
sometimes act as non-malignant growths, while others, ordinarily be-
nign, at times assume a decidedly malignant expression.

Causes of Death.—Death may occur from morbid growths on ac-
count of hemorrhage, asthenia due to excessive discharge, nervous
irritation, mechanical interference with nutrition, asphyxia, ‘and
profound involvement of the nervous centers. Many tumors have no
tendency to impair the general health.
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Treatment.—The treatment of tumors depends on their character.
Malignant growths, and those suspected to have that character, should,
as a rule, be removed by operation as early as possible. The excision
should extend far beyond the apparent outlines of the tumor, because
infiltration has probably taken place, though not appreciable to the eye
of the surgeon. Benign growths may be allowed to remain if they neither
interfere with the functions of the part nor cause indirect deterioration
of health. If they show indications of probable injurious influences
in the future they should be removed while small, provided the excis-
ion can be done without great risk. If the tumor is more serious in
its present or future aspects than the operation, operation is justifiable.
Aseptic surgery is so free from risk that nearly all tumors are prop-
erly subjected to early operative attack, even if small and benign.

In excising tumors involving deep structures and having firm at-
tachments, the operator should endeavor at once to become master of
the situation by coping at first with the most troublesome portions of
the growth. It is unsurgical to spend time freeing superficial adhe-
sions and tying vessels which will in a moment be cut again at a lower
level. A sufficiently large incision should always be made.

When tumors cannot be removed, relief of pain may often be ob-
tained by open or subcutaneous division of the fascias binding them
down, or by excision or stretching of nerve-trunks.

Excision of insignificant tumors is often proper, because of the un-
sightliness produced by them and the mental perturbation induced by
their existence. Doubt as to a possible future malignancy is a good
reason for early operation.

SPECIAL TUMORS.

I. Tumors whose general structure or type resembles one of the modifi-
cations of fully-developed connective tissue.

Growths of this class are non-malignant ; and when any of them,
such as fibroma, enchondroma and osteoma, occasionally assume a ma-
lignant expression, it is found on microscopic examination that they are
wholly, or in part, sarcomatous. This accords with the well-known
fact that a tumor may present in its different parts the structure of sev-
eral varieties of morbid growth.

Fibromas or Fibrous Tumors.

These growths may be divided into soft and hard fibromas. The
former grow somewhat rapidly, are smooth, rather soft and elastic, and
often pedunculated ; they are at times diffuse, though often circum-
scribed and encapsulated, and give rise to no pain or inconvenience
except from their weight. On section they occasionally exude a large
amount of serous fluid. The hard fibrous tumors are of slow growth,
and are smooth, firm, usually single, generally movable unless having
bony attachments, painless and encapsulated. Fibromas, as a rule,
have few vessels ; but they are occasionally very vascular, and then, as
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Fie. 18.

Fibroma of the ovary. X 250.

roma.

tubercle is considered by
some a fibroma which has
no demonstrated connec-
tion with nerve fibers;
others think it is a true
neuroma, or nerve tumor.
Uterine fibroid tumors
are usually myomas. Ke-
loid growths arefibromas.
Fibrous tumors may un-
dergo softening, calcifica-
tion, ulceration and cystic
degeneration.
Microscopically, fibroid
tumors consist of fibrous
tissue more or less com-
pactly interlaced, associ-
ated with a few fusiform
or star-like cells which
are often indistinct. Rap-
idly developed fibromas
usually present a greater
proportional abundance
of cells and are soft in
consistence. Some fibro-
mas closely approach the
sarcomas in their micro-

TUMORS.

(ScHMAUS.)

the fibrous surroundings
of the vessels prevent re-
traction and contraction,
severe hemorrhage may
follow their removal. Fi-
brous tumors originate
from the fibrous tissue of
the skin, connective tis-
sue, subcutaneous and
submucous tissue, peri-
osteum, fascias, nerve-
sheaths, and other struc-
tures ; and are found in
many situations. They
constitute one form of
epulis, a variety of naso-
pharyngeal polypus, and
the so-called false neu-

The last is a fibroma developed from the connective tissue in
the nerve and having nerve fibers spread over its surface.
mors are often multiple, and are painless.

Such tu-

The painful subcutaneous

Fic. 19.

Keloid tumors of back. (Author’s case.)
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scopical and clinical features. The treatment of fibrous tumors con-
sists in removal. They are non-malignant.

Lipomas or Fatty Tumors.

A circumscribed accumulation of adipose tissue is called a fatty tu-
mor. They occur anywhere, though especially about the back and
shoulders. Such tumors are of slow
growth, though they may reach a very Fie. 20.
large size ; and are soft, doughy, and
sometimes slightly fluctuating. Often
they are distinctly lobulated and fre-
quently cause a dimpling of the in-
tegument at the situation of the
fibrous septa attaching the skin to
the deep fascia; they may become
pendulous, and even change their po-
gition under the skin by the action
of gravity; they are painless and
seldom undergo degeneration, soften-
ing, or ulceration.

They consist of indistinctly nucle-
ated cells distended with fluid fat and
connected by a variable amount of
connective tissue. As these cells in-
crease in number by proliferation they
are filled with fat, and thus the growth
acquires bulk. The mass is usually
surrounded by a capsule of condensed
connective tissue. It is their locali-
zation that distinguishes fatty tumors
from ordinary obesity. If lipomas
require treatment they are to be re-
moved by means of a free incision
through the skin, which enables the
surgeon to turn them out of the cap-
sule with great ease. No portion of
the tumor should be left behind to
reproduce the growth.

Chondromas or Cartilaginous
Tumors.

These growths are found especially ,,3ultple fibrold tamors of back. - (Au-
among young patients, and are fre-
quently connected with the bones of the fingers. They are rarely
developed from preéxisting cartilage. They occur also in glands, such
as the parotid, testicle and mamma, and occasionally in the lungs.
When connected with the phalanges of the hands or feet they are
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usually multiple, otherwise they are single. Cartilaginous tumors are
smooth, hard and elastic, and often lobulated masses; of slow devel-

Fia. 21.

Lipoma from the shoulder region, with relatively
small fat cells. X 300. (ZIEGLER.)

opment, usually surrounded by
a capsule, and non-malignant.

Occasionally, however, they
are much softer than usual,
grow rapidly, have no capsule,
recur after removal, infect dis-
tant tissues by cell transfer-
ence,and present decidedly ma-
lignant characteristics. These
tumors usually show, espe-
cially at their circumference,
sarcomatous structure infiltrat-
ing adjacent tissues; hence
they are not to be considered
true chondromas.

There is a form of tumor
called osteo-chondroma, which
consists of bone associated with

cartilage and originates under the periosteum near the articular ex-

tremities of the long bones.

osseous tissue.

It may become transformed into true

Chondromas, or enchondromas, as they are also called, are in struc-
ture almost identical with the varieties of cartilage, and yet they rarely

originate from cartilage.
They exhibit cells with
nuclear aud granular con-
teuts enclosed in a matrix
which varies from a hy-
aline to a fibrous or mu-
coid character. They are
usually developed from
bone or from connective
tissue, and not from car-
tilage ; very occasionally
they originate from cos-
tal, laryngeal, and other
cartilages in the same
manner as exostoses grow
from bone. It has been
proposed to call these
overgrowths enchondro-
ses.

Changes of a calcare-
ous or ossific character
quite often affect carti-
laginous tumors. Some-

Fie. 22.

Multiple enchondroma of fingers.
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times portions soften in the interior of the growth and cause an ap-
pearance resembling cystic degeneration. Chondromas are to be treated
by excision. Prompt operation is demanded in those of a sarcomatous
character.

Osteomas or Bony Tumors.

These growths, which must be distinguished from calcareous degen-
eration of tissue, are hard, painless, of slow development, and fre-
quently immovable because of their firm attachment to bone. They
do not acquire a great bulk, but may be multiple. Falls may cause
fracture of such tumors. Inflammationr of periosteum and bone will
frequently give rise to osseous masses, as is seen in long-standing peri-
ostitis and when callus is formed after fractures. These are not usu-
ally regarded as true tumors, but the line between them and other
bony growths is not very definite. Bony segments are occasionally
formed in fibroid and cartilaginous tumors, because of ossific degenera-
tion ; and at times sarcomas are associated with bony masses. These
last may show signs of malignancy, and hence must be distinguished
from true osteomas, which are benign. Irregular masses of spongy
bone are often ossified chondromas.

On section osteomas resemble bone, showing lacune, Haversian
canals and canaliculi. Some consist of cancellated or spongy bone
surrounded by a thin layer of compact bony tissue, others are much
more compact; while still others are so dense that they show no
spongy structure, and are hence called ivory-like osteomas.

Bony tumors may originate from bone or its accessory cartilage
and periosteum. Then they are denominated exostoses, except when
they project into the medullary cavity and are called enostoses. The
projections of bony tissue found associated with diseased joints and
inflamed bones, usually called osteophytes, are not tumors, but inflam-
matory formations. The former are frequent upon the interior or ex-
terior of the skull, and the jaws, great toe, humerus and femur ; the latter
about diseased joints, muscles, and other structures undergoing inflam-
matory process. Osteomas occasionally arise from the medulla of
bone. Bony tumors are non-malignant, but may require removal
because of deformity, interference with motion, pain, or ulceration of
the overlying integument. Excision, by bone-cutting forceps or saws,
or grinding away with the burr of the surgical engine is the proper
method of accomplishing removal. Subcutaneous sawing or drilling
followed by fracture may be valuable by affording relief of symptoms
without entire excision.

Tumors composed of dental structures and hence called odontomas,
may be mistaken for osteoma, myleoid sarcoma, or necrosis of the jaw.
They are of epithelial origin and do not belong in any way to the
same class as osteoma. The growths are often of a cystic character.
They are non-malignant and require simple excision. The liability
of mistaking them for sarcoma and performing a too extensive opera-
tion should be remembered.

7
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Myxomas or Mucous Tissue Tumors.

The most familiar growth of this class is the mucous tumor or poly-
pus found in the nasal cavities. Myxomas are soft, often fluctuating,
smooth or somewhat lobulated, painless tumors, of slow growth, and
surrounded by a thin capsule. On section they are yellowish-white
or pinkish in color, and exude an abundant glairy fluid, which exami-
nation shows to be mucoid. The gelatinous consistence and intercel-
lular mucous fluid are the physical characteristics of the growth, which
consists of mucous tissue, such as is found in the vitreous body of the
eye and in the umbilical cord. . Mucous tissue, which must not be con-
founded with mucous membrane, is a form of connective tissue which
is translucent and possesses between its cells a fluid containing mucin.
This resembles very much the connective tissue of the embryo, and,
therefore, some authorities class myxomas with sarcomas.

Mucous tumors are always developed from some connective tissue,
such as adipose tissue, bone marrow, or the connective tissue of the
nervous structures and other organs. They may exist in combination
with fibroid, fatty, cartilaginous, sarcomatous, and other growths, and
may undergo cystic change. On the other hand, various neoplasms
may present a mucoid degeneration in spots which gives them the sem-
blance of myxoma. Some tumors called colloid carcinomas are
myxomas.

The microscopical examination discloses oval, stellate, and spindle-
shaped cells, which are generally nucleated and often possess elongated
projections which mutually interlace. The intercellular substance is
more or less hyaline, and is homogeuneous. It is this that gives the
mucous tumors their jelly-like nature and furnishes the mucoid fluid,
so characteristic of them.

Myxomas, if not associated with sarcoma, are benign; and if en-
tirely removed, seldom, if ever, recur. Where there is a group of
pendulous myxomas, as occurs in the nose, the removal of a large one
may, by relieving pressure, allow smaller ones to increase, and thus re-
produce the old symptoms ; but this is not a recurrence of the original
growth,

Gliomas or Neuroglia Tumors.

These growths are composed of tissue similar to the connective tis-
sue found in the brain and spinal cord ; and are found in the central
nervous system. They may be soft or moderately hard, and resemble
somewhat in color the gray matter of the brain. At times they are
reddish. .

Histologically the tumor consists of a delicate network and cells
with comparatively large nuclei and fine branching processes. Gliomas
are generally single, do not involve the neighboring lymph nodes, and
often are the seat of softening, fatty degeneration, and interstitial
hemorrhages. They are benign ; but may be found as a mixed tu mor
with sarcoma. A gliosarcoma has the malignancy of sarcoma.
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II. Tumors whose general structure or type resembles that of one of the
higher or more complex tisswes than fully developed connective tissue.

Fia. 23. Fia. 24.

B
Cells from glioma of brain, teased speci- Section of a glioma of the
men. X 350. (ZIEGLER.) brain. X 350. (ZIEGLER.)

Myomas or Muscular Tumors.

Muscular tumors are growths consisting of non-striated muscular
fibers (leio-myomas) usually combined with more or less connective
tissue. Very rarely muscular tumors are formed of striated muscular
tissue (rhabdo-myomas) : these have been usually, if not always, con-
genital tumors. Myomas are of slow growth and are usually circum-
scribed by a sort of capsule, though at times they are not distinctly
bounded ; not infrequently they become pedunculated. They possess
considerable firmness and solidity, are often multiple, and are benign.
Their most common location is in the uterus, prostate gland, and di-
gestive tube ; hence, they show the characteristics of involuntary mus-
cular tissue. From the abundance of connective tissue found associ-
ated with the bundles of muscular fibers, especially in long-standing
tumors, these growths, when in the uterus, are often termed uterine
fibroids or fibro-myomas. Myomas may undergo calcareous or cystic
degeneration.

Under the microscope are seen long fusiform cells of involuntary
muscle, with their characteristic rod-like nuclei, arranged in bundles
or irregularly disseminated through the tumor. There is seen also, ex-
cept in some recent tumors, a good deal of fibrous tissue. Myomas
are innocent, but should be removed if it is possible to do so, when
their location or their production of uterine hemorrhage causes an-
noyance. When such uterine tumors are developed near the lin-
ing mucous membrane, especially if pedunculated, they may be re-
moved by forceps or écraseur. They are occasionally expelled by
inducing uterine contraction with ergot. It may be necessary and
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advisable to remove the entire uterus by abdominal incision when such
growths cannot be enucleated from the abdominal surface of the
womb.

Neuromas or Nervous Tissue Tumors.

All tumors connected with nerve-trunks are not neuromas, for they
may be fibromas, myxomas, etc.; nor are nervous tumors necessarily
painful tumors, as might be supposed by some readers. A neuroma is
a rare form of growth and consists principally of ordinary white or

Fig. 25.

Myoma of the uterus. X 300. (ZIEGLER.)

medullated nerve-fibers. Gray nerve-tissue may be found in neuromas,
but this is exceptional.

Such tumors are small, slow of growth, sometimes multiple, perhaps
painful, and always develop in the course, or at the end, of a cranial or
spinal nerve. A not infrequent situation is the end of a nerve-branch
that has been divided in a previous amputation ; here they may be
compressed in the cicatrix and give rise to much pain. The so-called
painful subcutaneous tubercle is a fibroma, not a neuroma.

Under the microscope nerve structure with some conncctive tissue is
seen. Nervous tissue tumors are never malignant, but may require
excision when painful.

Angiomas or Vascular Tumors.

Tumors consisting of newly-developed vessecls, bound together by
cellular tissue, are angiomas ; hence dilatations of existing vessels, such
as are present in varicose veins and varicose arteries, often called
cirsoid aneurisms and aneurisms by anastomosis, are not properly
termed angiomas.
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Simple angiomas consist of structures resembling normal vessels
with unusual tortuosity and may have a predominance of venules or
arterioles. The color of the growth varies on this account from pink
to dark-red or purple. Such tu-
mors are apt to be congenital and Fic. 26.
small ; and sometimes present no ‘
elevation of the skin, being mere
stains. They constitute the well-
known n@vus maternus or mother’s
mark. Cavernous angiomas are tu-
mors which are made up of erectile
tissue. This consists of a series of
chambers lined with endothelium
and filled with venous blood, which
circulates freely through these mu-
tually connected spaces. The walls
of the chambers are fibrous septa.
The structure is similar to that of
the cavernous portion of the penis
and gives such tumors an erectile Cavernous angioma of m half yeara. ok 12 @
character, which is often accompan-
ied by distinct pulsation. Cavernous angiomas usually give the skin
a blue tint; vary in size according to the degree of engorgement,
though they are apt to cause a prominence at all times; often grow rap-
idly, especially in cutaneous and loose areolar tissue; and are not
necessarily congenital. Injury to cavernous angioma is followed by
profuse hemorrhage.

Lymphatic vessels sometimes communicate with cavernous spaces,
similar to those described as occurring in cavernous angiomas. A
tumor is then formed, which is called a cavernous lymphangioma.
There is alsoa form of lymphangioma which consists simply of a mass
of lymphatic vessels ; being, in fact, similar to the simple angioma
above described.

Vascular tumors are non-malignant; but some forms may tend to
produce death by hemorrhage, occurring from slight abrasion of their
surface or from ulceration. Purely subcutaneous angiomas present
themselves as spongy, doughy tumors, from which pressure expels the
blood more or less completely, leaving in the grasp a much smaller
tumor. If largely composed of arteries, they have a pulsatile char-
acter, and a murmur which causes them to resemble aneurisms. The
pulsation, however, partakes rather of the character of a thrill than of
a beat synchronous with the heart movements. The spongy consistence
and the fact that pressure on one artery does not obliterate the thrill
and murmur aid in diagnosis. The angioma, moreover, is, probably,
not located in the course of an artery. Angiomas in bone resemble
malignant tumors. Vascular tumors, which involve both the skin and
the subcutaneous tissue, are easily diagnosticated. They may cause
great deformity, and even erosion or displacement of the bones.
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No treatment is demanded for angiomas which do not increase, nor
threaten life from ulceration and hemorrhage, unless the deformity or
personal disfigurement is a source of anxiety. Sometimes, though
rarely, they atrophy spontaneously. Capillary dilatations situated
solely in the skin, causing the pink discolorations often called port-
wine marks, may be removed by multiple scarification, puncturing
with red-hot or electrolytic needles, or by applying caustics. These
marks are often unaccompanied by any increase in the bulk of the
part. Under such circumstances they can scarcely be called, with
propriety, vascular tumors. Some of these superficial congenital dis-
colorations gradually increase in thickness,and become true angiomas.

The best methods of dealing with these tumors, which are some-
times called thick neevi, are strangulation and excision. The last is
the best in nearly all instances.

Strangulation may be accomplished in several ways: A needle or
pin is thrust through the tissues under the base of the tumor, after

which a stout cord is carried once around
Fic. 7. the mass under the ends of the pin,
- and is then tightly tied. Sufficient force
should be used in making the knot to
cut off all access of blood to the tumor,
which soon sloughs off, leaving an ulcer
to heal. The surgeon may cut away
Strangulation of vascular tumor by a pin the tumor after ligation) 1eaVing a
and ligature. sufficient stump to hold the pin. It
is often well to puncture the con-
stricted tumor with a needle before making the second tie, in order
to let the blood and serum imprisoned therein escape. The tumor
thus becomes more flaccid and shrunken, and the string can, proba-
bly, be tied more tightly. Two pins thrust through at a right angle
to each other are better
than a single pin, unless
the nevus is small. If the
string has cut a groove, in
which it will lie without
slipping over the top of
the tumor, the pin or pins
may be pulled out after
t]l(’,‘ kn_Ot hns be('l] tiOd ’ Ligation of vascular tumor in halves by a double ligature
otherwise, the pin must be passed under it.
left in position until the
parts have sloughed. A second method is to pass a double ligature
under the base by means of a large ordinary needle, or one with a
handle having an eye in the point. The two halves of the tumor
can then be constricted by cutting the string and tying on each side.

If the tumor has an extensive area, the double ligature, of which
one-half should be stained black with ink, may be carried repeatedly
through the tissues by a large ordinary needle. Between each puncture
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of exit and entrance a long loop of the double string must be left. By
cutting with the scissors the stained threads on one side, and the
white threads on the other, a series of ends are made which can be
tied together to strangulate the tumor in sections. The adjacent ends
of the separate portions of the ligature may be twisted around each
other before the loop’s ends are tied, if there is danger of bleeding from
the tying pulling the edges of the needle punctures apart.

This plan is well adapted, perhaps, to subcutaneous angioma, which
may possibly atrophy without causing ulceration and scarring. The
needle must, of course, be reéntered every time at the orifice of exit.

Occasionally constricting a portion of an angioma has set up sufficient
inflammation to obliterate the whole. The subcutaneous ligation of
the whole or sections of the tumor may be done by carrying a wire
around the growth in the same way as described in the treatment of
varicose veins. All of these operations must be carried out with
aseptic precautions.

Excision of angiomas is, as a rule, Fie. 29.
the best treatment. The tumor is
thoroughly eradicated, the wound, if
aseptic, heals more rapidly than the
ulcer left after ligation, and there
is not the offensive sloughing mass
- that remains unseparated for many
days after ligation. Hemorrhage of
a serious character is avoided by
making the incision beyond the
margins of the growth. When the
spongy mass of vessels is removed,
sutures are applied and the wound
treated as after removal of any
other tumor. The method much
used by Levis, of Philadelphia, to . [lewies ot ares cr i vt
prevent hemorrhage during the re- threads are tied together.
moval of these and other tumors,
when even moderate bleeding is undesirable, is worthy of notice. Be-
fore making the first incision he introduced deeply through the tissues
surrounding the growth and at some distance from it, numerous long
acupressure pins, and then constricted the tissues and afferent vessels
by strong cords tied around the ends of these pins, as in the pin or
harelip suture. If the location was not convenient for using the pins,
he carried strong cords through the tissues by means of specially made
needles six or eight inches long, and tied the ends of the cords on the
surface of the skin. The access of blood to the region of operation is
thus more or less completely prevented. After the incisions have re-
moved the tumor, the pins or strings are removed one at a time and
the bleeding arteries ligated systematically.

Lymphangiomas may be treated by ligation and excision, as de-
scribed for the removal of arterial and venous tumors, if their extirpa-
tion is demanded.
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II1. Tumors whose general structure or type is that of the undeveloped
tissue of the embryo. :

Sarcomas.

Tumors consisting of connective tissue similar to that found in the
human embryo are called sarcomas, and present variations according to
the peculiarities of the cells and intercellular substance. The connect-
ive tissue of the embryo, before it is developed into the mature connect-
ive tissue of the feetus, consists of numerous small, round cells, with a
very small quantity of soft and homogeneous material between them.
As the connective tissue becomes more mature, the cells decrease in
number and assume an elongated shape, while the intercellular material
spoken of becomes fibrous. This maturing connective tissue, finally
develops into the perfect connective tissue, fibrous tissue, cartilage, and
bone of the feetus and child.

Sarcomatous growths are formed then of embryonic connective
tissue, which, instead of maturing, continues to exist and to reproduce
itself, thus causing progressive increase of the tumor. Small portions
of the tumor occasionally reach a higher development and become
fibrous tissue, cartilage, or bone, thus producing a mixed tumor ; but
this is not general or usual. The cells of sarcomas may be round,
spindle-shape, or very large and irregular. They are closely packed
together with very little intercellular substance, which varies from a
homogeneous fluid to a somewhat granular or fibrillated material hav-
ing considerable firmness. This matrix usually intervenes between all
the cells, and does not allow them to congregate together in groups.
These cells may all occur in one tumor, but the form which predomin-
ates gives name to the variety, viz.: round-cell, spindle-cell and giant-
cell sarcoma. The round cells are either identical in appearance with
white blood-cells or they may have an indistinct nucleus and bright
nucleoli. The spindle or fusiform cells are oblong, terminate in fibrils,
and have a long elliptical nucleus, with or without a nucleolus. The large
irregular or giant cells, called myeloid cells because they resemble the
cells of feetal marrow, are very much larger than the others, and are
irregularly spherical with perhaps several prolongations, and contain
many oval nuclei with bright nucleoli. They may not actually pre-
dominate in the tumor, but their presence is so evident that they give
name to the variety in which they are seen. The blood vessels in sar-
comas are numerous, and on account of the small amount of matrix
are scarcely separated from direct contact with the cells.

Sarcomas always develop from connective tissue ; hence, they have
a general distribution and are found originating from muscular fascias,
periosteum, lymphatic glands and marrow of bones, as well as from
the ordinary connective tissue beneath the skin and the cellular tissue
of the viscera. They infiltrate the surrounding structures and thus
extend by cellular invasion. There may be a sort of capsule, though
the growth is usually diffuse. Fatty, cystic, calcareous and other de-
generations are liable to occur in portions of the growth ; and some-
imes sarcoma may be combined with other forms of tumor. This
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assumption of, or combination with, sarcomatous elements accounts for
the malignancy of certain tumors which are usually classed as benign.
This has been referred to when speaking of osteomas and chondromas.
Sarcomas are not as common in old age as in the earlier period of
life. Many sarcomas are very malignant, infiltrating adjacent parts,
recurring after removal, and finally producing secondary growths in
the lungs and other regions. The round cell and the large spindle cell
growths are much more malignant than the small spindle or the giant
cell tumors. Soft and very vascular sarcomas are to be looked upon
as being probably highly malignant. Sarcomas do not often affect the
lymphatic glands, while the carcinomas do so with great frequency.
The fact that the blood vessels in sarcomas are in close relation with
the cells accounts for the occasional rapid development of secondary
tumors without lymphatic involvement. The cells readily penetrate
the thin vessel walls and are carried along with the blood current. In
carcinomas, as will be seen later, the blood vessels run in the fibrous
network, or stroma, at a distance from the cells, which lie grouped in
alveoli or pockets. Hence, dissemination usually proceeds along the
lymphatic channels before infection by the blood current takes place.
Round Cell 8arcomas present round cells which are similar to
granulation cells, which are larger than leucocytes and have an indis-
tinct nucleus with nucleoli. These round cells are seen lying in a
soft homogeneous or granular intercellular substance or matrix. The
structure is, in fact, that of the primitive tissue of the embryo.
Round cell sarcomas are soft, and gray or pinkish in color upon
section ; furnish a juice when scraped ; are very vascular, and hence
are often stained by rupture of vessels and are liable to contain blood
cysts. They rapidly infiltrate neighboring parts, give rise to distant
secondary growths, may even Fro. 30.
involve lymphatic glands, and
in many other characteristics
resemble clinically the form of
carcinoma called encephaloid.
The microscopic appearances
serve to distinguish them from
encephaloid with its stroma and
characteristic cellular elements.
Round cell sarcomas are, of
course, as seen by their above
mentioned tendencies, very ma-
lignant. There is a round cell
sarmma “'hiCh Sho‘vs an excess DI, TOULA Ctll SArcuing, SNOW1NDg vesseis wita mere
of intercellular structure in cer- ewbryonic wall. X 400.
tain portions of the growth, so that there is a resemblance to the stroma
of carcinomas. This has been called the alveolar sarcoma. Lympho-
garcoma is a round cell sarcoma, of which the matrix has a reticulated
form like that seen in lymphoid tissue.
8pindle Cell Sarcomas.—These are the most frequently found
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of the sarcomas, and consist of elongated cells with distinct oval nuclei
and pucleoli. The cells lie close together in parallel rows with little
intervening substance, and sometimes give rise to a fibrous appearance
until they have been teased apart to show their characteristic shape.
If the spindle cells are small the growth is rather hard and probably
is surrounded by a capsule. Although it will recur after removal and
will spread by infiltration of surrounding tissues, it has little dispo-
sition to infect the internal organs and possesses much less malignancy

Fie. 31. Fia. 32.
Large spindle cell sarcoma. Some cells teased Cells from a myeloid sarcoma of the tibia.
apart. X . (ZIEGLER.)

than the large spindle cell variety, which is soft, more vascular, and
exceedingly liable to give rise to distant secondary tumors. Some-
times the cells are so broad as to be really oval in form. The small
cell-growths are the recurrent fibroid tumors of the older writers.

Angio-sarcomas are tumors in which the vessels determine the ar-
rangement of the cells. The walls of the vessels are increased markedly
by a cellular infiltration, and these thick-walled, irregularly placed
vessels give the appearance on section of an alveolar structure.

Another form of tumor classed with the sarcomas is the endo-
thelioma. Itisderived from the endothelium lining the inner surfaces
of serous membranes. These tumors occur in the dura and pia
mater, the peritoneum and the pleura; and show histologically en-
dothelioid cells and cuboidal or cylindrical cells. They have a vas-
cular stroma.

Sometimes spindle-cell sarcomas contain pigment granules deposited
in the cells. This occurs especially when the tumor arises from a
tissue containing pigment, as, for example, the choroid coat of the eye.
These melanotic sarcomas are very liable to induce secondary pig-
mented growths in the internal organs, and are, therefore, very malig-
nant, even if they have less disposition to local extension than some
other forms. This tumor a few decades ago was often denominated
black cancer.
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Calcareous and osseous degeneration occasionally occurs; then the
term osteoid sarcoma is used. This is very different from the benign
growth called osteoma.

Giant Cell or Myeloid S8arcomas.—These tumors usually arise
from bone and especially from the marrow. They contain large
multinucleated cells, like those of feetal marrow, associated with
spindle cells, and show little substance between the cells. The nuclei
of the myeloid cells contain bright nucleoli. Myeloid sarcomas are
usually quite hard, may be vascular, and frequently contain cysts.
When they grow from the medullary canal the bone is expanded
before them, and therefore manipulation of the tumor may cause a
crackling noise. They frequently occur in the extremities of the long
bones and in the jaws. They are less malignant than the round and
the spindle cell varieties of sarcoma.

IV. Tumors whose general type i3 that of epithelial tissue.

Papillomas or Papillary Tumors.

These growths resemble, and are usually, hypertrophies of the papille
of the part, and are covered by the variety of epithelium which belongs
to the region. They seem to owe their origin to direct inflammatory
irritation, and are of slow growth, though they may attain considerable
bulk by coalescence of several smaller masses. When the epithelium
is abundant enough to cover the numerous papille and fill in the crevices
between them, the tumor is somewhat smooth ; but usually the various
papille and their branching outgrowths are separate and give the
growth a ragged or cauliflower appearance. Papillary tumors occur
upon cutaneous, mucous, and serous surfaces, and present characteristics
depending upon location. Sometimes they become pedunculated and

F1c. 33.

Bection of wart of skin : a, corium ; b, enlarged papille ; ¢, stratified borny layer. > 40. (ZIEGLER.)

constitute one form of polypoid tumor. Warts, as well as many horny
growths and corns, are cutaneous papillomas. These have a hardened
epithelium, except when kept moist as soft corns are, and possess
limited vascularity. The papillary tumors found about muco-cutaneous
junctions and upon mucous membranes are larger, more vascular and
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softer. They occur especially about the anus and genitals, where irritat-
ing discharges cause their appearance. Papillomas are also found in
the bladder, larynx, etc. Serous papillomas occur upon the synovial
membrane of inflamed joints. The soft variety of papillary tumor may
become the seat of ulceration or hemorrhage. Many such excrescences
about the anus and genitals were formerly described as syphilitie, but
they have no specific origin, except in so far as the irritation of the mu-
cous membrane may in some cases be the result of a venereal discharge.
Any other chronic irritating secretion will induce similar growths.

A papilloma consists of a projection of connective tissue, usually
quite full of small round cells, surrounding a loop or plexus of capil-
laries and covered by a layer of epithelium. Papillary tumors are
benign, having the epithelium only on the surface, and not distributed
through the mass, as in epitheliomas. They may become malignant,
however, by transformation into epithelioma. Warts of a pigmented
kind occur frequently in the aged. They should not be irritated, as
they may thus be excited to assume malignant tendencies.

Papillomas on mucous surfaces may give rise to hemorrhages ; and
in the bladder and urethra may obstruct urinary evacuation.

Papillomas should be treated by removal with caustics, ligatures, or
excision. Occasionally the hemorrhage which follows excision will be
severe. Powdered tannic acid smeared over the bleeding surface is a
good styptic, especially if combined with pressure for an hour or more.

Adenomas or Glandular Tumors.
Glandular tumors consist of such tissue as is found in secreting
Fic. 34.

Adenoma of mamma : «, acini; b, ducts; ¢, well-marked connective-tissue stroma. X 30. (ZIEGLER.)

glands, such as the simple tubular glands of the mucous membranes
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and the compound, or racemose, glands, of the mamma and parotid ;
but the tissue is not capable of performing function as a gland. They
must not be confounded with tumors of the lymphatic glands. The
tubular adenoma is found originating from mucous membrane, as of
the vagina, rectum, stomach, and is often so closely allied to epithelioma
that a distinction is well nigh impossible. Racemose adenomas occur
in the breast especially, and are often associated with fibrous and sar-
comatous tissue, thus forming compound tumors.

Adenomas are of slow growth, may be lobular in form, are quite
firm unless undergoing cystic degeneration, are usually surrounded by
a capsule, and, when uncomplicated with other morbid growths, are
benign. They sometimes undergo, in places, fatty or cheesy trans-
formation. Glandular tumors of mucous membrane sometimes become
pendulous and thus constitute a form of polypoid tumor.

Tubular adenomas show under the microscope tubules, resembling
the follicles of the intestines, lined with epithelial cells; racemose
adenomas exhibit a series of pockets, or acini, lined with one or more
rows of epithelium. Between the acini is connective tissue in varying
quantity, sometimes containing numerous cells.

True adenoma is benign, but its frequent association with sarcoma,
and its tendency at times to become epitheliomatous, render its extirpa-
tion usually desirable ; especially is this the case because of the liability
of error in clinical diagnosis.

An ““intra-canalicular ” adeno-carcinoma of the breast has recently
interested surgeons a good deal, because of the attention given it by
Halsted, of Baltimore.

Carcinomas.

The carcinomas consist of a fibroid network or stroma within the
meshes or alveoli of which numerous cells of an epithelial type
(epithelioid cells) are crowded together without any intermediate sub-
stance. A carcinoma- may be readily illustrated by a piece of
sponge (the stroma) within the cavities (alveoli) of which numerous
grains of sand (cells) are grouped. A sarcoma, on the contrary,
may be represented by a quantity or mass of sand of which the grains
(cells) all lie closely together with- no sponge or stroma to form dis-
tinct spaces (alveoli) for their reception.

The cells of carcinomas are about five times as large as a red blood
corpuscle, have a variety of shapes on account of their mutual pres-
sure, possess large well-marked nuclei and nucleoli, and, though there
is no intercellular substance between the cells, have some fluid filling
the spaces between them. The cells frequently show molecules of fat
within them due to fatty degeneration, and indeed the cells may be
entirely destroyed, so that only the free nuclei remain.

It must be borne in mind that similar cells are scen in these morbid
growths as in normal tissues. It is the characteristic arrangement of
the cells, the variety of their shape and the stroma that distinguish
carcinomas. There is no special carcinoma cell.
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The fibrous network or stroma of carcinoma is a more or less fibril-
lated structure so interlaced as to leave numerous communicating ir-
regular spaces called alveoli, within which the cells already described
are imprisoned. The amount of stroma varies very much and with its
abundance the hardness of the tumor increases. The stroma sometimes,
especially if of rapid development, contains in its own structure a few
cells. In the stroma, forming as it does the walls of the alveoli, the
blood vessels ramify. Hence the cells of carcinoma are separated
from the vessels and do not as readily as in sarcoma enter the blood-
current and cause rapid dissemination of the growth. The lymphatic
vessels, however, which accompany the blood vessels in the stroma,
open into the alveoli, and thus readily allow entrance of cells into the
lymphatic stream. This accounts for the early involvement of the
neighboring lymphatic glands in cases of carcinoma, and its more fre-
quent occurrence than in sarcomas.

Carcinoma cells originate from preéxisting epithelium, and therefore
carcinomatous growths occur only where epithelium exists ; as in the
glands and cutaneous and mucous structures. ' This at least seems to
be the opinion with most authority in its favor. After a time the
epithelial cells burst through the epithclial basement membrane from
which they originated and thrust themselves among other tissues.
This has probably given rise to the opinion that they developed from
other than epithelial structures. The stroma of carcinoma is partly
newly developed tissue and partly the previously existent connective
tissue of the part.

The degenerative process occurring most frequently in carcino-
mas is fatty transformation which is always observable in a greater or
less degree. It sometimes converts the tumor into a pulpy mass.
Cystic degeneration sometimes occurs. Abscess may, though rarely,
oceur.

The structure and clinical characteristics of the carcinomas have
caused their division into these varieties :

Acinous Carcinoma :

a. Scirrhus, or Chronic Carcinoma.
b. Encephaloid, or Acute Carcinoma. |

Epithelial Carcinoma or Epithelioma.

a. Squamous Epithelioma.
h. Columnar Cell Epithelioma.

Any of these may undergo colloid degeneration and become the so-
called colloid or gelatiniform carcinoma.

The clinical characteristics of the carcinomas are important. They
are exceedingly malignant, though epithelioma is usually less so
than encephaloid and scirrhus. They differ from sarcomas in that
they generally infect the neighboring lymphatic glands, and do not
produce secondary tumors in the internal viscera until after the
lymphatic glands in the vicinity of the primary growth have been
affected for a considerable time. Sarcomas, on the other hand, rarely
involve the lymphatics, but rapidly appear in the viscera, because
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of their dissemination by means of the blood vessels, which have
thin walls and ramify among the cells instead of running in a
stroma.

Epithelioma much less rarely reproduces itself in the viscera than
the other forms of carcinoma, though it ulcerates earlier. It usually,
however, infiltrates the adjacent tissue and involves the neighboring
glands. The more rapid and the more vascular a carcinoma is, the
greater are its malignant qualities ; hence, encephaloid may be consid-
ered as having the greatest degree of malignancy. The secondary
growths produced by carcinomas are usually of the same variety as
the primary tumor. If a carcinoma is incised, a comparatively abun-
dant whitish juice can be scraped from the cut surface. This consists
of the fluid and cellular elements of the growth. Ulceration, some-
times attended by hemorrhage, is of frequent occurrence in carci-
nomatous disease. Pain of a darting character is a not infrequent
symptom.

The word ¢ cancer” was formerly much employed to designate
malignant growths. This was before the days of accurate pathological
and microscopic investigation. Now, some authors attempt to limit
the term to the class carcinoma. This produces an unnecessary con-
fusion, for ¢ cancer” has and can have no accepted scientific defini-
tion. It has no greater etymological value in the scientific surgery of
the present time than has “ hives” in dermatology, or “ amaurosis”’ in
ophthalmology. The word, therefore, should not be retained in sur-
gical literature.

8cirrhus; or Chronic or Hard Carcinoma grows very slowly, is
very hard, is apt to be nodular, seldom attains a large size, and occurs
usually in rather advanced adult life. At first it is unconnected with
the overlying skin, but soon becomes attached to the integument and
causes puckering and retraction thereof. As the disease advances the
lymphatic nodes in the vicinity become enlarged ; and ulceration of the
skin over the primary growth occurs, producing an ulcer, with ragged
and nodulated irregular edges, secreting a foul mixture of pus and
blood. The pain in scirrhus, when present, is of a shooting or neu-
ralgic character. Scirrhus is most frequent in the female mammary
gland, and in the various parts of the alimentary tract. When the
internal organs are involved secondarily, it may assume the form of
encephaloid. Section of a scirrhous mass causes creaking as the knife
divides the hard fibroid tissue, and shows a whitish shining surface,
usually traversed by fibrous lines and often concave on account of con-
tracting influences.

Microscopic examination reveals a very large amount of stroma.
This, by contraction and hardening, finally causes atrophy and
disappearance of the epithelial cells and almost obliterates the
alveoli. Hence, the interior, or older portion of a scirrhoma, ap-
proximates in appearance fibrous tissue, while the exterior or newly
developed structure shows the alveoli and the groups of epithelioid
cells.
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Encephaloid ; or Acute or 8oft Carcinoma.—This morbid growth
is soft, having the consistence of brain tissue, and grows rapidly; is
very vascular, frequently showing large veins traversing the overlying
integument, and when it ulcerates, gives rise to a fungous protrusion
which is the seat of hemorrhage. Sometimes pulsation is perceptible,
on account of the numerous large arteries in its structure. Encepha-
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Scirrhus of mamma. X 100. (ZIEGLER.)

loid is not as frequent a growth as scirrhus, and it is found usually in
the viscera as a secondary growth following a primary scirrhus of ex-
ternal parts. It does occur, however, primarily at times, especially
in the testicle and breast. Many tumors of the eye and of the
bones occurring particularly in young adults or children, formerly
described as encephaloid disease, are now recognized as sarcomas.
On scetion encephaloid tumors show a brain-like pulpy substance
stained by blood extravasations and sometimes quite fluid from fatty
degeneration.

Encephaloid can scarcely be described as an entirely distinet growth
from scirrhus ; but its softness, its greater rapidity of growth, its less
amount of stroma and absence of contractile tendencies, its vascularity,
and its abundance of cells rapidly undergoing fatty degeneration war-
rant its designation by a scparate name.

Under the microscope the observer finds large alveoli, surrounded
by a limited amount of stroma and containing rather large cells, un-
dergoing fatty change, accompanied by many free nuclei.

Colloid; or Gelatinous Carcinoma.—Colloid carcinoma, or col-
loma, is a soft, jelly-like tumor, occurring most frequently in connec-
tion with the peritoneum, intestines and stomach. It is a colloid or
mucoid degeneration of scirrhus, encephaloid or epithelioma. Lipomas,
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chondromas, myxomas, sarcomas and other growths undergoing change
of a colloid or mucoid character may be mistaken clinically for colloid
carcinoma.

The neoplasm has still less stroma than encephaloma and the alveoli
are large and very distinct, because of their distention with a mucilag-
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Encephaloid cancer. X 100. (ZIEGLER.)

inous or glue-like material. This colloid substance is transparent and
colorless, or sometimes yellowish, and for the most part structureless,
though a few epithelioid cells are seen. These cells are large and dis-
tended with the gelatinous material similar to that surrounding them.
At times they differ little from ordinary carcinoma cells. Sometimes
they have a lamellar surface.

Epithelioma, or 8kin Carcinoma. Squamous Variety.—This is
a more distinct variety of carcinoma than the others, though it does,
at times, approach scirrhus in its
characteristics. It usually occurs at Fro. 37.
a muco-cutaneous junction such as
the lip, eyelid, ala of the nose, anus,
and prepuce ; and appears first as a
small nodule under the skin or as a
scab or an ulcerated abrasion or fis-
sure. It not infrequently arises at
the situation of moles or warts. The
tumor is quite firm and shows on sec-
tion a whitish granular surface trav-
ersed by fibrous bands, from which a
thick, curdy material, like sebum, Epithelioma. (Fox.)
can be pressed. The epithelial nests,
to be described, can often be seen. Epithelioma is rare in young per-
sons; soon exhibits ulcerative action, though of somewhat slow

8
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progress ; commonly implicates the lymphatic nodes but does? not
often infect the viscera; and is traceable to traumatic irritation of the
muco-cutaneous tissues more frequently than the other carcinomas.
The cells of ordinary epithelioma resemble the squamous epithelium
of skin and mucous membrane, and contain one or more nuclei. They
may be flattened by pressure, but have not the varied shape of the

Fic. 38.

A lobulated pavement-cell squamous epithelioma showing pearly bodies. (Drawn by DR. CHARLES
. B. WiILLIAMS.)

other carcinomatous cells, nor do they so readily assume degenerative
changes of a fatty kind. They are grouped in the alveoli of the
stroma, sometimes. as tubular prolongations or plugs, and tend to form
nests or ¢ pearls”” formed of concentric layers of flattened cells, which
resemble the structure of an onion. These epithelial globes or nests
are very characteristic of epithelioma, though not essential. They
grow down from the surface into the lymph spaces of the connective
tissue like nails or plugs. They merely signify that there is a rapid
growth of squamous epithelium and may occur in epidermic structures
not carcinomatous.

The stroma is rarely so markedly alveolar as in the other members
of the carcinoma group, and may be quite limited in amount. It is
represented by a fibrous-like tissue or by a tissue filled with small
round cells surrounding the epithelial nests. Rodent ulcer is a form
of epithelioma.

Columnar Variety, or Cylindroma.—When epithelioma occurs in
the intestinal tract the cells are of the columnar or cylindrical variety
found in the mucous glands of these parts, appear in more distinct
alveoli, and usually do not form concentric nests. The growth closely
resembles adenoma.

Epithelioma originates from the epithelium of the skin, mucous mem-
branes, and glands ; and then the proliferation of epithelium which oc-
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curs causes invasion of the adjacent structures, whether they be con-
nective tissue, muscle, or bone. It is the presence of epithelium in
these unusual localities that is the essence of the morbid growth. Ro-
dent ulcer is a form of epithelioma.

V. Tumors consisting of a sac with contents (cystomas, or cystic tumors),
and teratomas.

Cystic Tumors.—A cavity separated from neighboring tissues by a
sac wall and having fluid, semi-solid, or soft contents is called a cyst
or cystic tumor. Most cysts, however, are not properly classed as
tumors ; but it is convenient to consider all of them together.

Such tumors may result from the development of a sac-like cavity
in tissues where no sac or cyst previously existed. These are true tu-
mors or morbid growths, and are due to softening of structure, as oc-
curs in fatty and mucoid degeneration; to separation of connective
tissue by a secretion or deposition of fluid, as serous and blood cysts ;
and to the development of a sac around foreign bodies and parasites.
In all these cases condensation and irritative development of connec-
tive tissue lead to the formation of a circumseribing capsule or sac wall.

Cysts are more frequently developed by slow
accumulations within a dilation of a preéxist-
ing cavity or duct. These are not true tumors,
but are usually conveniently considered as such
in connection with the form just mentioned.
The contents are the natural products or secre-
tions of the part, more or less altered by the
changed conditions to which they are subjected.
Such cysts are developed when the duct of a
secretory gland becomes occluded, as is the case
in sebaceous, mucous, salivary and other reten-
tion cysts; when a ductless cavity secretes
more fluid than the absorbents can remove, as
in hydrocele, bunion, and bursal tumors ; when
the blood is poured into a cavity, as in hsema-
toceles. :

The wall of a cyst may be thick or thin, tough or friable, slightly or
firmly adherent to surrounding tissues, and is developed by condensa-
tion and new growth of the circumscribing connective tissue. In the
second variety of cystic tumors the wall presents the features of the
gland or membrane from which it was developed, and has a similar
epithelial lining. Cysts may contain serum, saliva, milk, semen, sebum,
blood, and other materials, and often take their name from the contents.

The hydatid cyst is a peculiar tumor due to the presence in the tis-
sues of a parasite. This parasite is the undeveloped teenia echinococ-
cus, which infests animals of the canine family but never progresses to
full maturity in the human subject. The ovum having been intro-
duced with food into the human system, develops as far as its cystic

Fi1a. 39.

Hydrocele of neck.
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stage. The irritation due to the parasite in the tissues causes the
formation of a sac or cyst wall from the surrounding parts: within
this lies the parasite, which is itself a distended sac without any head,
hence called an acephalo-cyst. It contains a transparent, non-albu-
minous or almost non-albuminous liquid of low specific gravity, in
which are floating heads or the hooklets belonging to the heads of this
form of worm. These heads are called echinococei. The echinococei
may be adherent to the inner wall of the bladder-like parasites.
Hydatid tumors occur most frequently in the liver, lungs, muscles,
and subcutaneous tissue.

Various changes occur in cystic tumors. Thus, the contents may
become inspissated, fatty, or calcareous, and the wall may calcify,
ossify, or even undergo cystic or other degenerations. Sometimes
inflammation of the tumor supervenes, which leads to suppuration,
discharge, or absorption of the contents and cure by granulation. Oc-
casionally, instead of cicatrization occurring, a foul chronic uleer is left.

A cystic tumor with one cavity is called simple or unilocular ; one
with several cavities, compound or multilocular. It must be remem-
bered that many of the tumors previously described may undergo
cystic degeneration by mucoid or fatty change taking place in their
interior.

The treatment of cystomas consists in their removal or their oblit-
eration by evacuation of contents and destruction of cyst walls. True
cystomas are benign, but may, as other benign growths, cause death
by their situation and size. If they are excised every portion of the
cyst wall must be removed, lest the part remaining become the starting
point for a similar tumor. Cystic sarcomas and other tumeors that
have undergone cystic degeneration must be treated as growths of their
own class.

Obliteration of cysts may be accomplished by tapping, internal scari-
fication, injection, and incision. If the contained fluid is not viscid it
may be withdrawn with a trocar or aspirator; this causes collapse of
the sac. Usually the cyst refills, but occasionally the irritation result-
ing from the puncture is sufficient to cause plastic inflammation of the
interior of the cyst and adhesion of the walls. Thus, obliteration of
the cavity and cure result. The cure may at times be accomplished
by scarifying the internal surface of the cyst wall with a tenotome or
long needle thrust into it at one or at several points without evacuating
the fluid ; which escapes into the surrounding tissues and is absorbed
or undergoes absorption during the progress of the resulting inflam-
mation. This method is quite satistactory in treating hydrocele in
infants, Multiple puncture and abrasion of the vaginal tunic with a
necdle seldom fail to cure such cases. When tapping or scarification
fails to induce obliteration of cysts with liquid contents, it becomes
necessary to inject into the cavity some irritating fluid to set up inflam-
mation of a plastic grade. The best agent is carbolic acid liquefied by
moderate heat or a few drops of water or glycerine. Tincture of iodine,
wine, and other irritating and astringent solutions may be employed.



TERATOMA OR CONGENITAL MIXED TUMORS. 117

The quantity should vary from twenty minims to a fluidrachm, accord-
ing to the size of the tumor, and should be left within the cyst cavity.

Cysts with thick cheesy contents, if not excised, should be split
open. The surgeon must then scrape out the contents, and, if he does
not remove the cyst wall, he must mop the interior of the sac with
strong carbolic acid or some strong astringent or cauterizing applica-
tion, and leave the wound open to granulate. This destroys the se-
creting surface of the wall and sets up inflammation, which, "by means
of the granulating process, causes the wound to heal and the cyst to
become obliterated.

Teratoma or Congenital Mixed Tumors are due to the inclusion
and imperfect development of one feetus in another or the abnormal
development of the single feetus. All the tissues may be found in
these tumors, making mixed tumors of a most complex character.
The chief site is in the sacral region and about the head ; but they
occur elsewhere. They may be small at birth and subsequently en-
large. Dermoid cysts and cystic growths containing structures of an
epithelial character, such as skin, teeth and hair belong to the group
of teratomas.



CHAPTER VIII.
SHOCK, FAT EMBOLISM AND WOUNDS.

SHOCK.

Definition.—The constitutional symptoms that immediately follow
the receipt of a wound or injury, if it be sufficient to induce general
disturbance, are grouped under the head of shock or collapse. Subse-
quently the general symptoms pertaining to inflammation, sepsis or fat
embolism may arise. Cases of so-called delayed shock are doubtless
instances of fat embolism, saprsemla, septlcaemxa, or other imperfectly
understood conditions.

Symptoms.—Slight shock is shown by pallor of the skin, a sense
of giddiness and nausea, and a feeling of approaching unconsciousness.
This is but temporary, and reaction or return to the physiological con-
dition quickly occurs. When severe shock is present there is great
depression, exhibited by muscular relaxation, pallid and shrunken fea-
tures, a languid and bewildered expression, clammy sweating, a fre-
quent and perhaps intermittent pulse which sometimes, it is said, may
be slow, shallow and gasping respiration, a lowered bodily temperature
varying from one-third of a degree to two or three degrees below
normal, and nausea and. vomiting. Usually the mind is clear or at
most only slightly affected by aberrations of the special senses. If
grave symptoms of shock continue the patient dies in a few hours
from cardiac failure. In sudden death the heart may be spasmodically
contracted, but oftener perhaps, the right cavities and venous trunks
are engorged with blood.

Recovery from shock takes place by the depression stage being fol-
lowed by reaction, which is evidenced by increasing power and slowing
of the pulse, by a healthier hue of skin, a rise in temperature, and a
disposition on the part of the patient to change his posture. Reaction
may be inordinate and pass across the health line to the domain of
constitutional over-action, when symptoms akin to asthenic inflamma-
tory fever occur. It is usually preferable, however, to have an excess
rather than a deficiency of reaction, since it is easier to control force
than to create it; but the condition of excitability, coupled with pros-
tration, must not be mistaken for excessive reaction. The time at
which reaction occurs depends on the nature of the injury and the re-
cuperative force of the individual, and varies from minutes to hours.

The degree of shock varies with the severity of the injury and the
impressibility of the patient. The greater the extent of the injury
and the more important the structures involved, the more profound in
a given patient will be the shock. On the other hand, however, an
impressible person will show great shock upon the receipt of a trivial
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wound, while a much more serious lesion in another man will be ac-
companied by little shock. Shock is greater in injuries of the trunk
than of the extremities, and in wounds of the abdomen than in those
of the chest. In estimating the degree of shock and in diagnosticat-
ing the condition itself the surgeon must remember that direct injury
to nerve centers, hemorrhage, fat embolism, rapid septiceemia, abstrac-
tion of heat from internal viscera and fright are liable to simulate or
increase the symptoms of shock. The heart and kidneys should
always be examined prior to operations, because chronic disease of
these organs increases the severity of the shock of operation.

The pathological condition causing the symptoms termed shock lies
in the sympathetic nervous system, and is probably a paralysis of the
vaso-motor center in the medulla oblongata, produced by the violent
disturbance of the sensory nerves. The perturbation of the vaso-
motor nerves produces a diminution in the tone of the walls of the
blood vessels. This is especially the case in the arteries, hence the
speed of the current is deficient, and the blood is unequally distributed
and accumulates especially in the veins. The abdominal veins are
particularly the seat of unusual blood accumulation. The lowered
temperature, the pallor and the concomitant symptoms exhibited in
shock are explainable by the pathological condition.

Treatment.—If the symptoms are slight, a drink of [water and
fanning the face are sufficient treatment. In severe shock perfect
quiet of mind and body in the recumbent position and heat to keep up
the bodily temperature are the most important requisites. Cardiac
stimulants and food are then demanded in the majority of cases. Heat,
frictions and artificial respiration will be well calculated to distribute
the blood engorging the viscera. Heat is to be maintained by warm
rooms, blankets, bottles or rubber bags filled with hot water, hot water
enemas, or by the hot bath in which the temperature is raised from
98° to 110° F. [Elevation of the foot of the bed so as to increase by
gravity the amount of blood in the brain and lessen that in the ab-
dominal veins is a valuable adjunct. If this produces blueness of the
face, the patient should be restored to the horizontal posture. Band-
ages applied to the four extremities from the fingers and toes up to the
trunk may havea similar action to that produced by elevating the foot
of the bed. Rubbing the surface of the limbs and body, the appli-
cation of mustard plasters to the abdomen and thighs, and the use of
electricity may aid in distributing the blood. A small amount
(f3 ss—f3 ij) of stimulant in the form of brandy or whisky, may be
administered ; but it should be remembered that many injured persons
have been given alcoholic stimulants by the bystanders before the sur-
geon’s arrival, or have taken it as a beverage before the accident.
Overdosing with such remedies produces depression. Small amounts
of coffee, beef-tea or milk should also be given at intervals, but here,
as in the case of alcohol, large amounts lying unabsorbed in the stomach
do harm and may induce vomiting. Hot coffee administered by the
rectum is valuable.
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The pulse is the indication to guide the attendant. If it increases
in force and diminishes in rapidity reaction has begun. Time is then
required ; reaction from severe shock may extend over six, twelve, or
twenty-four hours. The drugs employed in the management of
shock are strychnia (gr. 44) morphia (gr. }-3), tincture of digitalis
(m xx—f38s), carbonate of ammonium (gr. v—xx), atropia (gr. gl5—'y)
nitroglycerine (gr. y{4—gr. ¢5) any of which may be given hypoder-
mically ; and quinia (gr. v—xx), best given by the mouth or rectum.
Ether in half-drachm doses may be given subcutaneously. Amyl
nitrite may be of service by inhalation.

Transfusion of a pint or a quart of warm sterile salt solution
(about gr. iij to f3j) into a vein of the arm or thigh, or its injection into
the subcutaneous tissue of the chest or thigh may aid in reéstablishing
the circulation and take the place of blood lost by the wound. The
temperature of the salt solution should be 100° to 105° F.

When operations are necessary after injuries inducing severe shock,
the surgeon should wait, as a rule, until reaction has begun, since
there is then less danger of causing dangerous depression from the
ansesthesia and incidental bleeding. There may be exceptions to this
rule. They are rare. The damaged tissue should be dressed with
antiseptic solutions, after attention has been given to the traumatic
hemorrhage ; and the surgeon should then wait for reaction to at least
begin.

The shock after operations is often excessive because the surgeon
has been too slow in his operative work, has exposed the patient to
cold air, has reduced the patient’s temperature by wet dressings and
irrigation, or has depressed him by prolonged anssthesia.

FAT EMBOLISM.

Plugging of the capillaries of lungs, brain, kidneys or other organs
with minute drops of fat, set free by injuries, causes symptoms some-
what like shock. It is quite a common occurrence after open frac-
tures, lacerations of fatty tissue, acute osteomyelitis and rupture of
the liver. The fat droplets are absorbed or pressed into the veins
and are carried to the heart. Thence they go to the lungs where
they may produce fatty infarcts. If they get through the lung cap-
illaries they may plug the vessels in the brain or kidneys and ap-
pear as fat floating on the surface of the urine. The chief danger,
for death may follow fat embolism, is asphyxia from choking of the
pulmonary capillaries. The symptoms are pallor, followed by cya-
nosis, rapid breathing, and weak, frequent and irregular pulse, with-
out special temperature disturbance. These symptoms occur from one
to three days subsequent to the causative lesion and disappear in about
two days, if death does not occur.

The occurrence at a later date than shock, the cyanosis, the inter-
ference with respiration and the fat in the urine serve to distinguish
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the condition from shock. Treatment consists in giving the heart
power to pump the fat through the lungs, by alcohol, strychnia and
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Pulmonary capillaries filled with fat in fat-embolism. (PARK.)

digitalis, and keeping the injured parts quiet that no more fat be ab-
sorbed. Inhalations of oxygen may do good.

WOUNDS.

Definition.—A wound is a sudden and recent solution of continuity
of the soft parts caused by mechanical violence. A solution of contin-
uity of such tissues produced slowly by mechanical pressure or violence,
or by inflammation idiopathically is an ulcer; a solution of continuity
of bone is called a fracture ; hence, the term wound gives the idea of
sudden violence to the soft tissues of the body. The mechanical vio-
lence is usually directed from without, but it may arise from within,
as is the case when wounds are produced by muscular efforts or by the
projection of fragments of bone in fractures.

Varieties.—Wounds are either freely exposed to the external air,
when they are called open wounds; or are protected from such ex-
posure by the more or less perfect integrity of the skin, when the term
subcutaneous, or closed, is applied. A wound communicating with
the air by a small cutaneous opening may still be considered a subcu-
taneous wound ; as are also wounds beneath the mucous membranes, -
though the term, in this instance, is a misnomer.

Wounds may be classified under four heads: 1. Contused, or those
in which the injury consists in a crushing or bruising of the parts,
with or without rupture of the integument. 2. Incised, or those in
which the tissues are divided cleanly or cut, as by a sharp knife, and
in which the length of the wound greatly exceeds its depth. 3. Punc-
tured, or those in which a wound is made by a pointed instrument
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and in which the depth exceeds the length. 4. Lacerated, or those in
which the structures are torn apart giving therefore irregular edges
to the wound. All wounds are referable to one of these groups, though
they may possess additional characteristics : thus, any wound infected
with a specific poison becomes a poisoned wound ; if the vulnerating
body enters a cavity, as the chest or a joint, a penetrating wound re-
sults ; and missiles thrown by the explosive force of gunpowder pro-
duce contused or lacerated injuries, called gunshot wounds.

Symptoms.—Contused wounds are produced by blows or by sudden
forcible contact with surfaces that have no sharp edges. The typical
contused wound is the ordinary bruise or contusion in which there is no
laceration of the skin; ordinarily, however, contused wounds are lac-
erated wounds in which the bruising is a more prominent feature than
the laceration. A simple bruise or contusion is really a contused
wound, because there is a solution of continuity of the subcutaneous
tissues in all such cases. Contused wounds may involve the skin and
superficial fascia only, or may extend also to the muscles and deep
structures. In persons with a great deal of subcutaneous fat a slight
degree of pressure, as from a pinch with the fingers, will cause a dis-
tinct bruise, because the vessels are so readily ruptured. The charac-
teristics of this class of wounds are dull pain or numbness, a black and
blue color at the seat of injury due to extravasation of blood from the
ruptured capillary vessels, some swelling from effused serum, little or
no hemorrhage from any accompanying laceration of the skin that may
exist, and a tendency, if the contusion be severe, to the production of
abscess and gangrene. Abscess and gangrene result because a place of
least resistance is produced in the injured tissues and because the cel-
lular vitality is impaired, thus giving opportunity for bacterial action.

When structures are divided by a keen instrument and the length
of the wound is a more conspicuous feature than its depth the term
incision or incised wound is employed. Incised wounds are charac-
terized by acute pain and hemorrhage, a tendency to retraction or
gaping of the edges, and rapid cicatrization. These features vary, of
course, with the locality and extent of the injury. The bleeding
washes away bacteria and tends to kecp the wound aseptic, hence the
rapid healing often seen.

Punctured wounds are those inflicted by a pointed instrument pierc-
ing the tissues, and hence they are remarkable for depth rather than
for linear extent. A wound one inch long and a half inch deep made
by a kuife is an incised wound ; one of similar extent, but three inches
deep, is a punctured wound. Punctured wounds vary according as
they are made with dull or sharp pointed instruments ; in the former
case they resemble lacerations, in the latter incisions. As a rule, how-
ever, it may be said that punctures are accompanied by great pain and
slight hemorrhage. They are especially liable to be followed by severe
inflammation, because they are not likely to be as free from bacteria
as those wounds which bleed profusely and which are readily cleansed.

Wounds produced by disruption or tearing asunder of the tissues
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are termed lacerations or lacerated wounds, and are frequently accom-
panied by contusion of the parts. In fact, a force which causes crush-
ing of the tissues without much tearing of the integument, gives rise
to a contused wound, while the same force so applied as freely to
rupture the skin as well as underlying structures is said to cause a
laceration. Lacerations are distinguished by irregular jagged edges,
moderate pain, slight hemorrhage, little gaping, a tendency to suppura-
tion and sloughing of the edges, and slow cicatrization. These features
depend upon the method of injury, for it is the tearing and twisting
of the vessels and nerves that prevent bleeding and acute pain, and
the devitalization and irregularity of the torn edges that occasion
sloughing, favor microbic infection, and prevent rapid healing.

Repair.—All wounds, large or small, open or cutaneous, incised or
punctured, contused or lacerated, in soft tissues or hard, heal by repara-
tive processes similar to those which are seen in inflammation; for,
after all, that which is termed inflammation is nature’s effort to repair
damaged tissues or to prevent their further injury.

Fi6. 41.

Formation of new vessels by budding: a, b, c, first stages; d, /, 7, simple and branching l;uds ; ¢, tubu-
lation of a bud. (TILLMANNS.)

When the wound is of such a character that accurate adjustment of
the several [tissues can be and is accomplished, a reparative effort
merely sufficient to supply a small amount of fibrine or lymph super-
venes. This fibrine glues the parts together, and then becomes changed
into granulation tissue and finally into connective tissue, or scar, anal-
ogous to the original structures. Thus is repaired the breach of con-

AN
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tinuity. This method of union is union by first intention, or fibrinous
repair. It occurs when no foreign body, clotted blood or undue
amount of transudation prevents accurate approximation, and when
the parts are kept quiet and the patient’s tissues are in a healthy con-
dition and free from microbic infection or other irritation. By this
mode are repaired subcutaneous and other aseptic wounds.

When there is a loss of substance or an irregularity of the edges of
the wound, the space or chasm, due to the injury or to the destruction
of the ragged edges by sloughing, is gradually covered and more or less
filled up with minute granular bodies of a pink color called granula-
tions. These are formed from lymph, capillary loops and indifferent
cells in the same way as the uniting band in cases of union by first in-
tention. If the wound is kept aseptic there will be no suppuration and
epithelial formation will occur when the granulation tissue has filled
up or nearly filled up the cavity. In the meantime there will be a
serous exudate from the surface of the granulations. It is difficult to
keep pyogenic organisms away from such wounds when large, and
superficial suppuration is not unusual. Absolute asepsis should be at-
tempted always.

The granulations have absorbent power and are gradually converted
into a bluish-white connective tissue, called the cicatrix, which occu-
pies the situation of the wound and assumes characteristics similar to,
though not identical with, the structures injured. This method is
union by second intention or granulation. It is the only means by
which healing of wounds can occur if union by first intention fails to
take place. It is apt to occur in contused and lacerated wounds, unless
they are subcutaneous or have their devitalized edges trimmed off, are
rendered aseptic and are accurately approximated. Other varieties of
healing have been described, but they are but modifications of the two
here considered, which themselves are identical in pathological signifi-
cance and process. '

Healing by first intention is much to be preferred, because it re-
quires much less time, say from two to seven days, and leaves very
little cicatrix. Union by granulation, or second intention, requires
weeks or months, according to the size of wound or ulcer, and leaves a
large scar, which often gives rise to deformity on account of the con-
tractile tendency of cicatricial tissue.

Treatment.—In the management of all wounds, there are four cardi-
nal rules: 1. Arrest hemorrhage. 2. Render the wound aseptic by
removing foreign bodies, dirt and germs as far as it is possible to do
so without incurring risk. 3. Bring the parts into apposition, if the
attempt does not, and will not, cause pressure and tension. 4. Assist
the natural reparative process by mechanical rest and the prevention of
infection.

These precepts apply to every wound, but their relative importance
varies with the character of the injury. Thus, in incised wounds
there is often severe bleeding to be arrested, but no foreign body to be
removed, while in contused and lacerated injuries there is frequently
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no hemorrhage, but numerous particles of foreign materials, such as
shot, shreds of clothing and dirt, to be extracted. It is much easier to
render some wounds aseptic than others.

The arrest of bleeding will be spoken of under Diseases of the
Blood Vessels, and the methods of approximating and dressing wounds,
and of preventing germ infection under Minor Surgery and Sur-
gical Dressings. In aseptic wounds, union usually occurs steadily and
expeditiously and nothing is required but patience on the part of the
" attendant, who has dressed the wound with germ-free applications. At
other times, because of the contaminated nature of the wound or be-
cause of the conditions or surroundings of the patient, sloughing,
burrowing of pus, abscess, erysipelas, or pyemia renders the sur-
geon’s duties responsible in the highest degree. If infection occurs
through the wound, the constitutional methods discussed under the
treatment of inflammation must be employed in addition to local
measures. Patients showing a sthenic form of constitutional implica-
tion must be depleted and depressed by bloodletting, purging, arterial
sedatives and other measures of a kindred nature. The asthenic type,
on the other hand, demands supportive treatment, which is effected by
tonics, stimulants and a generous nutritious diet.

Wounds must be treated locally according to their special charac-
ters, after the general rules given above have been followed ; but, in
all cases, the most rigid asepsis or antisepsis must be carried out. It
is to organisms, either introduced at the time of injury or allowed to
come in contact with the wound at a later period, that the constitu-
tional disturbances, slow healing and suppuration are due. It is the
surgeon’s duty to avoid such microbic infection in operation wounds,
and to limit it in accidental wounds when it has taken place before he
had control of the patient’s destiny. This subject will be further dis-
cussed, under Surgical Dressings, in the next section.

Contusions, being subcutaneous wounds, require little treatment. If
there is a great deal of subcutaneous extravasation, cold water and
pressure with a bandage are indicated to stop the hemorrhage. Ab-
sorption of the effused blood takes place very slowly, but gradually the
black and blue appearance changes to a greenish and yellowish hue, and
the discoloration then disappears. Alcohol, chloride of ammonium
solution (gr. x—xx to the fluid ounce), tincture of arnica, hot
water, and ichthyol are often used as external applications. If the
extravasation is very great in regions where loose connective tissue
is abundant, as in the eyelids and scrotum, the swelling will be
so great that the surgeon may be tempted to make incisions for
its escape. This is usually unnecessary, because large amounts
of blood thus effused will be absorbed. When extravasation of
blood and rapid inflammatory effusion of serum cause such
swelling and tension that the limb becomes cold and there is danger of
gangrene from interstitial pressure, long incisions must be made through
the tense skin and deep fascia, which retract and relieve the pressure.
These incisions must be made with antiseptic precautions, and the
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whole limb dressed with gauze. When absorption does not occur, but
there remains a tumor filled with fluid blood for a long time, the term
heematoma is employed. This usually requires aspiration or incision.
Abscesses and serous cysts occurring subsequent to contusions demand
evacuation.

The treatment of open contused wounds and of lacerations may be
considered together, because the same principles govern their surgical
management. Such wounds are nearly always infected with germs,
from contact with the vulnerating body or from their surroundings at
the time of their infliction. Before the wounds are dressed, it is very
necessary to render them aseptic. This is done by the removal of all
particles of dirt with aseptic forceps or fingers, and by cleaning and
disinfecting the wounds by means of irrigation with antiseptic solu-
tions. Corrosive sublimate solution (1:500 or 1:5000), poured upon
and into the wound from a pitcher or a syringe or squeezed from a
sponge, is one of the most effective of such agents. Solutioun of car-
bolic acid (1:40) or formaldehyde (1:300) and other substances may be
employed. All accidental wounds must be thoroughly sterilized in this
manner in order to avoid the occurrence of suppuration. In large
wounds where such a procedure would give pain, it is requisite to give
ether in order that this important procedure may not be omitted. Itis
good surgery, after having etherized the patient, to scrape, and scrub such
wounds thoroughly with a nail-brush and soap-suds before using the an-
tiseptic solution. This double proceeding removes or destroys all germs
that may exist in the wound. Injuries received from machinery almost
always need such treatment, because of the dirtand grease ground into
the tissues at the time of the accident, or upon the patient’s skin before
the receipt of injury. Prolonged soaking in hot water and soap will
render some of these wounds relatively clean. Acetanilid in powder
sprinkled over the partially disinfected wounds before the gauze dress-
ing is put on seems to be effectual in preventing septic consequences.
If the wound is large there may be danger of acetanilid poison-
ing. Iodoform is used for this purpose. It is offensive in smell and
may lead to toxic effects from absorption. Acetanilid poisoning is
shown by cyanosis of the skin, drowsiness and cardiac depression.
Iodoform poisoning causes headache, delirium and fever. After such
wounds have been made germ-free, they should be sutured as ope-
rative wounds, and provision made by catgut strands or drainage-
tubes for the escape of serous and other fluids which may exude.
The conversion of such accidental wounds into aseptic wounds by these
measures is an essential first step in treatment. Wounds subjected
thoroughly to this treatment unite by first intention. If this is not
the case the granulation process goes on so rapidly that the patient’s
convalescence is comparatively short.

After thorough cleansing, the bruised and lacerated parts should be
adjusted and kept in place by sutures, if this can be done without
causing tension or interfering with the escape of the fluids to be sub-
sequently secreted. Much damage is often done by making nice ap-
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proximation of such wounds and providing no escape by drainage tubes
and counter openings for the serum which may exude in a few hours
and cause tension and pain. If the fluids thus secreted find no free
avenue of escape, burrowing of pus and septic conditions are liable to
occur. Suppuration and sepsis cannot occur without organisms ; but,
on the other hand, a limited number of germs or germs of moderate
virulence may be present and do little harm, if the wound is kept dry
by free drainage. Parts that cannot readily be brought together should
be allowed to gape.

Union by granulation is the method of healing in these wounds.
Contused and lacerated wounds are usually followed by sloughing of
their ragged borders ; but it is improper to cut away anything more
than the edges at the first dressing, since it is not possible to determine
what parts are actually devitalized. The ordinary gauze dressing
should be used. Thorough drainage of deep and irregular wounds by
tubes, strings of rubber, or horsehair is important. When the slough-
ing stage has given place to the granulation stage the resulting ulcer-
ated surface is treated as an ulcer. If abscesses are liable to form,
provision must be made for draining the deep parts by drainage tubes,
incisions, and washing out with syringes or by hydrostatic pressure.

When the injury has caused complete devitalization, amputation
must be done as soon as reaction from shock has occurred. If the
soft parts are completely stripped from the bones amputation may be
demanded, even when the osseous tissues are intact, because of the
danger of acute traumatic gangrene. If attempts have been made to
preserve crushed limbs and rapidly spreading gangrene supervenes,
amputation is usually to be done promptly at a high point of the limb.

In incised wounds an attempt should always be made to secure
union by first intention, because thus time is saved, the scar is less dis-
figuring, and there is less chance for septic complications. If the effort
fails union occurs by granulation, as in lacerated wounds. In lacer-
ated and contused wounds union by first intention is, from the nature
of the injury, almost impossible. After arrest of hemorrhage, removal
of foreign matters, and the production of an aseptic condition in in-
cised wounds, accurate adjustment is to be obtained by sutures of cat-
gut, silk, silkworm gut, or wire; or in small wounds by a layer of
gauze or absorbent cotton glued to the skin by collodion. About the
face the latter dressing is sometimes preferable because a scar is left
by sutures. The transparent gauze allows the surgeon to see that the
wound is evenly apposed, and any unexpected serous or purulent dis-
charge soon leaks through the meshes of the gauze and is not shut in
by the dressing. Deep wounds should be closed layer by layer with
buried catgut or other absorbable sutures. This suturing in layers,
muscle to muscle, fascia to -fascia, tendon to tendon, nerve to nerve,
prevents spaces for accumulation of blood and serum and affords the
best functional result. The application of sutures and of the collodion
dressing will be described in the chapter on Minor Surgery.

Punctured wounds when made with a sharp instrument require treat-
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ment like incised wounds ; when made with dull instruments, such as
carpenter’s nails, they are practically lacerations. If they are pene-
trating wounds there will probably arise inflammation of the lining
membrane or viscera of the cavity opened. This will demand treat-
ment directed to the special lesion. The removal of the foreign body
is often difficult in the case of punctures. If withdrawal with forceps
is impossible a free incision will be required, especially if the vulnerat-
ing body is buried in the tissues and invisible. This should usually
be done at once, and particularly when the foreign body was probably
covered with dirt and is especially liable to cause septic infection.
The incision adds little or nothing to the gravity of the injury, may
result in detection of the foreign body, and even if unavailing gives
free drainage and lessens the dangers of erysipelas and other septic
complications frequent in punctured wounds. A simple or an electro-
magnet has been found serviceable at times in removing chips of iron
after lacerations or punctures of the eyeball. It is almost impossible
to render a punctured wound aseptic without enlarging it; hence it is
often good policy to increase it in order to sterilize it and prevent the
occurrence of cellulitis or gangrene. Skiagraphy will often locate the
foreign body and indicate the position of the incision for its removal.

Poisoned Wounds

Are usually punctures, since stings of insects, fangs of reptiles, and
points of knives are usually the vulnerating instruments. Any form
of abrasion or wound of the skin may be inoculated, however, and at
times simple maceration of the skin with poisonous fluids is sufficient
in locations where the integument is thin.

The wounds made by insects are comparatively unimportant in this
country. It need only be said that if the sting remains in the wound
it should be extracted, and lead water, sublimate solution (1 : 1000),
water of ammonia, or spirit of camphor applied. Bites from insects
with poisonous saliva should be managed in the same way. Any sub-
sequent inflammation should be treated on general principles.

Bites of venomous snakes are usually accompanied by rapid and mul-
tiple interstitial hemorrhage, caused by an interference with the coagu-
lability of the blood and disintegration of the vessel walls, due to the
poison ; paralysis of respiration and the spinal centers; and locally
great swelling and vesication. The profound prostration or collapse
is accompanied, however, with unimpaired intellection. Death occurs
in an hour or so if the amount of poison is large, but in other cases
may be delayed several days and occur through the depressing influ-
ences of gangrene and suppuration. Many constitutional remedies
have been vaunted, but there is no positive evidence in favor of any
except alcohol, which should be given freely, but not indiscriminately.
The intravenous injection of ammonia has been recommended, but its
value is not yet established. The local treatment is important, and
consists in immediate free excision of the wound and surrounding tis-
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sues, the application of a tight ligature to the limb above the wound
to prevent venous and lymphatic absorption, sucking or cupping the
wound left by the knife to extract the poison, and cauterization with
equal parts of carbolic acid and alcohol. Permanganate of potash
freely injected into the ' wound and surrounding tissues is serviceable
in destroying the poison and should always be used if obtainable. Ni-
trate of silver is valueless as a caustic, as, indeed, it always is when a
tissue-destroyer is desired. The so-called intermittent ligature is a
rational measure. It is merely a tightly constricting band, applied at
the cardiac side of the wound and relaxed momentarily at intervals in
order to allow the poison to enter the general circulation slowly and
in divided amounts. This gives the surgeon a better opportunity to
counteract the cffects of the poison and obtain its elimination than
when the venomous material is suddenly absorbed in full amount.
The poison is a chemical, not a microbic, one. It contains, according
to Mitchell and Reichert, two albuminous poisons, called by them
venom peptone and venom globulin.  With the venom, there are in-
troduced into the wound many bacteria, which are the agents and
causes of the putrefaction which so rapidly occurs after snake-bites.

Dissection Wounds.

The term dissection wound is applied to injuries received during op-
erations on dead, and sometimes on living, bodies. They occur also
in butchers, fish-dealers, and others whose occupation causes them to
handle dead animals. Many wounds so received act merely as simi-
lar injuries inflicted under other circumstances ; sometimes there is an
additional amount of inflammation, as if the animal fluid irritated the
part ; but occasionally a most virulent form of local inflammation oc-
curs, and is accompanied by grave constitutional symptoms of blood
infection. Persons whose previous health is poor suffer more fre-
quently from such wounds than do other persons whose tissues have
more resistance to infectious influences. These disastrous symptoms
are due to infection by pathogenic germs in the cadaver before death ;
these are usually destroyed by the advent of marked decomposition.
Cases of death from peritonitis, erysipelas and pyemia are more likely
than others to cause such dissection wounds. These wounds owe their
virulence to micro-organisms or the chemical products of such organ-
isms. They are, in fact, septic wounds.

There is a complete, or almost complete, protection afforded by pre-
serving cadavers with zinc chloride, as is done in our Philadelphia
dissecting-rooms. It is important to recollect that the poison appears
at times to infect the pathologist, who is making an autopsy, through
the hair-follicles and unbroken skin of the hands, especially if they
are immersed in the fluids of pywmic pleuritis or peritonitis. The
warty tumors occurring on the hands of those making many autop-
sies are tubercular lesions due to a local infection by the bacillus
tuberculosis.

9



130 SHOCK, FAT EMBOLISM AND WOUNDS.

The symptoms of a dissection wound, if of the ordinary variety,
are those of an acute inflammation about a wound—viz., pain, swell-
ing, inflamed lymphatic glands, fever, etc. Quite frequently suppu-
ration occurs. In the more serious form a vesicle appears, after the
lapse of a couple of days, at the point of puncture, and is followed
by erysipelatous inflammation, lymphangitis, rapid involvement of
the cellular tissue, suppuration, sloughing, and septic symptoms, as
shown by rigors, fever, colliquative sweating, and rapid prostration of
the vital powers. Those cases secem to be worse in which inflamma-
tion of the lymphatic nodes occurs before active inflammation of the
wound.

The treatment consists in ligation above the wound to prevent ab-
sorption, excision and cupping to get rid of the virus, and cauteriza-
tion, probably best effected by zine chloride, corrosive sublimate, of
carbolic acid. Operation punctures on surgeons’ hands showing irrita-
tion may often be cured by an incision, followed by soaking in a
strong solution of corrosive sublimate (1:250). The use of rubber
gloves while operating is a protection against operation infection. If,
however, septic symptoms occur in spite of these precautions, quinia,
alcoholic stimulus, anodynes, nutritious food, and supportive agents
must be given and the wound treated by incisions and antiseptic
washes. It is said that the spreading inflammation may at times be
arrested by a blister applied around the limb, above the wound, as soon
as the red lines indicating inflammation of the lymphatic vessels ap-
pear. Smearing the surface freely with mercurial ointment is often
beneficial in these and other cases of lymphangitis and phlebitis.
Ichthyol and wool lard in equal parts make a good application; or
this may be combined with mercurial ointment and resorcin.

Gunshot Wounds.

Gunshot wounds are injuries produced by the explosive force of
gunpowder confined in firearms. They may, therefore, be caused by
the powder alone, by the projectiles discharged, by pieces of clothing
or splinters of wood given motion by such missiles, and by portions
of weapons shattered by explosion. Gunshot wounds partake of the
nature of contused and lacerated wounds, and hence are often followed
by sloughing. When fractures are produced they are almost invaria-
bly open, or compound, and comminuted. Cannon balls crush and
pulpefy the parts struck. The wind caused by a passing ball does
not and cannot produce a contusion, as was formerly supposed. In
injurices so attributed the elastic skin has execaped injury, though actu-
ally struck.

The wound made as the missile enters the tissues is called the wound
of entrance; that made as it leaves the part, after traversing it, is
termed the wound of exit. The wounds of entrance and exit, espe-
cially if made by a projectile travelling with a comparatively moderate
velocity, differ in appearance.  The former is small and has depressed

-~
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and regular edges, stained, perhaps, with grease and powder. The
wound of exit has everted, ragged margins, not stained, and is much
larger than that of entrance, because the skin has no external support
when it receives the impact from within. Conical bullets discharged
by rifled arms travel with such velocity that these distinctions are not
often present.

A bullet may traverse the tissues in a direct line, be deflected by
bones or fascias, or be split against a bone and make several openings
of exit. Instances are recorded where the bullet has taken a circular
course and been found imbedded near the wound of entrance. Por-
tions ¢f clothing or wadding carried into the wound act as compli-
cations. Small shot fired at short range, say a foot or two, will make
a single wound of entrance because there has been no scattering.

Fia. 42,

Skiagraph of bullet wound of elbow-joint. Removal by incision with restoration of function.
[ Author's Case.]

Powder alone may, if discharged near the skin, produce a serious
injury. In any event, if unburnt powder enters the skin there will
be permanent discoloration like tattooing, unless the grains are dis-
charged by suppuration or removed by the surgeon. The shock,
hemorrhage, and the other symptoms of gunshot wounds correspond
with injuries of similar gravity produced by other vulnerating agents.

The treatment consists in removing the foreign body as soon as
reaction is established, provided it can be done without seriously in-
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creasing the danger. Skiagraphy has been of great service in locating
bullets in the tissues. The injury has been produced by the entrance
of the projectile, and its passive residence in the tissues does not do
sufficient harm to permit great risks to be taken for its removal.
Bullets, especially if smooth, often become encysted and may remain
without causing trouble.  Still; the extraction of the ball, frag-
ments of wadding or clothing and splinters of bone hastens the cure
by lessening the danger of septic inflammation and suppuration ; and
at the same time gets rid of the possibility of remote inconvenience
from encysted bodies. Hence, the bullet should be extracted, if it
can be done either through the opening of entrance, which seldom is
possible, or by a counter-incision. If the wound of exit proves the
escape of the entire bullet and no foreign material lies in the wound,
these measures are unnecessary. The wound should be made aseptic
by cleansing, irrigation with sublimate or other solution, counter-open-
ings and drainage, and should be dressed with antiseptic gauze.

Gunshot wounds, in which nothing except the bullet has entered the
tissues, are often aseptic, probably because the missile has been
sterilized by the hot grease with which the cartridge was coated.
Much harm is often done by infecting such aseptic wounds by means
of probes and fingers. Unless the examination is aseptically per-
formed, it had better be omitted, and the wound dressed with anti-
septic gauze until a proper examination in skilled hands iz obtained.
Soldiers in the field carry an antiseptic dressing for this purpose.

To determine the course and position of the ball, careful probing
with an aseptic finger or metal probe is proper. \Vhen the opemng
involves the abdominal, eranial or thoracic cavity, it is usually justi-
fiable to make a free incision under rigid asepsis and explore the con-
tained organs. This important topic will be discussed under injuries
of the brain and viscera. In abdominal wounds immediate explor-
atory operation is usually demanded.  In eranial and thoracic wounds
delay in, or abstinence from, operation may be proper.

It is always well to examine the surface of the body on the opposite
side, for the projectile may have passed acrossand be lodged under the
skin, whence an incision will liberate it.  For probing or examining
the wound the patient should be placed in the position occupied when
shot, to get the muscles and bones in the same mutual relation.  The
probe should be slightly bent at the tip to enable it to follow tortuous
passages more readily as it is delicately inserted and turned about in
the hand of the xurgeon.  The probe of Nélaton, which has a rough-
ened poreelain tip, may be servieeable, because it becomes marked by
contact with the leaden ball and thus shows that the hard mass touched
is not bone. Electrical apparatuses for determining the location of
bullets are made, xo that the two wires in the probe are connected elec-
trically when the end touches the metallic missile buried in the tissues.
This completion of the cireuit causes a bell connected with the “ tele-
phonic probe” to ring. Skiagraph= are very useful in showing the
position of bullets,  The X-rays should be used so as to obtain two
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skiagraphs taken in planes at right angles to each other. This enables
the surgeon to locate the ball with sufficient accuracy, and his incisions
for removal can be placed effectively. 'When the ball has been found,
attempts at extraction are to be made with the various forms of bullet-
forceps and extractors. The incision may be freely enlarged if nec-
essary.

Unburnt powder about the face and hands is to be removed by pa-
tient picking with a small knife, or by cutting out little disks of skin
with an instrument like a punch. Another method is to prick the
skin with a needle dipped in croton oil or other irritant, which causes
suppuration and leaves only minute white scars instead of the blue
powder marks. The galvano-caustic needle may be thrust into the
tissues to burn up the particles of carbon.

When extraction has been accomplished or the attempt found fruit-
less, the wound is to be managed on the general antiseptic principles
previously discussed. Thorough drainage by tubes or counter-in-
cisions is employed according to indications. Immobilization with
gypsum bandages over the antiseptic dressings will aid in protecting
the injured bones from undue motion, if gunshot fracture exists. Am-
putation may be required for gunshot injury if the bones are greatly
shattered, large vessels or nerve-trunks destroyed, joints freely exposed
with comminution of bones or rapidly spreading mortification threat-
ened. Primary amputations are usually preferable in such cases to
secondary operations.

Excision may at times be available in joint injuries or in gunshot
fractures of the shafts of long bones.



CHAPTER IX.
ANZESTHESIA.

For trivial operations, such as opening abscesses and removing small
tumors, local anwmesthesia is sufficient. It is induced in one or two min-
utes by applying a lump of ice or a mixture of ice and salt to the
skin ; by blowing ether, rhigolene, ethyl chloride, or other refrigerating
vapor upon the surface with an atomizer; or by employing cocaine
hydrochlorate on the surface or hypodermatically.

Local anssthesia obtained by the use of aqueous solution of hydro-
chlorate of cocaine is eminently satisfactory. A twenty-grain solution
of this salt in water painted upon a mucous membrane with a camel’s-
hair pencil or dropped upon it from a medicine dropper, will produce
local anwsthesia in about three minutes and will permit the perform-
ance of any minor operation without giving the patient any pain. If
the application first made does not produce insensibility to pain in the
part to which it is applied, repeated applications may be made in a simi-
lar manner. The anssthesia thus produced lasts a number of minutes.

For cutaneous operations of a superficial character it is necessary to
inject the cocaine into or under the skin by a hypodermic syringe.
The infiltration method of using cocaine, advocated by Schleich, is the
best means of anssthetizing the skin. The hypodermic needle is thrust
into the skin, not through it ; and the solution is forced into the inter-
stices of the corium.  Numerous punctures are thus made, and the line
of incision becomes cedematous by reason of the fluid. The white
wheals, made by the pressure of fluid displacing the blood, are evidence
that the ansexthetic solution has been properly distributed. The first
puncture may be made at a point made insensible by a drop of carbolic
acid applied to the surface, or by freezing. Subsequent punctures are

made in tissue already ansmsthetized. Various strengths of solution
are employved by Schleich, but they arc all weak. A good formula is :
Cocaine hydrochlorate, gr. jss ; morphine hydrochlorate, gr. § ; sodium
chloride, gr. iij ; water, 3iij 3iij. The solution can often be incarce-
rated in the part, into which it has been injected, by checking the
venous return from the cocainized area by means of a ligature or a
rubber ring. If an operation is to be made upon a finger or upon the
penis, for example, the anmsthetic will last longer and prove more
effective, if' it is incarcerated at the seat of operation by tying a piece
of tape or placing a rubber band around the base of the ‘member before
the hypodermic injection. .\ mucous surface to be rendered ansesthetic
by cocaine applications should not be alkaline, else the angsthetic power
of the drug will not be exerted. The soap used for cleansing should
be washed off with sterile water to avert alkalinity due to some re-
maining soap.

134
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It must be remembered that death has occurred from cocaine poi-
soning. It is best, therefore, to avoid the toxic effect by using, as a
rule, a solution no stronger than twenty grains to the ounce, and it is
seldom wise to use more than twenty minims at the most, unless the
drug has been incarcerated. Then after operating the surgeon can by
intermittent relaxation of the band allow it to enter the system gradu-
ally. Solutions of cocaine of the strength 75 to 100 grains to the fluid
ounce are, however, used as ansesthetic applications to the vaginal mu-
cous membrane prior to plastic operations. The passage of urethral
bougies and instruments of a similar character may be rendered quite
painless by injecting the urethra with cocaine. 'When used upon the
eye in large quantity and in too strong solution it occasions opacity,
temporary however, of the cornea, and may, therefore, possibly do
harm if it is not used with proper caution. Carbolic acid and guaiacol
will produce local ansesthesia.

For the production of general ansesthesia in surgery ether is prefer-
able to any other agent at present generally employed. Chloroform is
much more dangerous. Its claimed advantages over ether are consid-
erably overrated because of the improper methods in which ether is

‘often given. Chloroform may, perhaps, be a safer anssthetic than
ether, when the patient has chronic nephritis.

Nitrous oxide is not a good anssthetic for protracted operations,
requires bulky apparatus for its administration, and in short opera-
tions can readily be substituted by local ansesthesia or the primary
angsthesia of ether.

Rapidly repeated deep inspirations continued for a minute or so will
produce insensibility to pain (analgesia) for slight operations, though
the sensibility to contact is not obliterated. This effect may be utilized
in surgery, but it and anwsthesia from nitrous oxide are used very
little outside of dentistry.

Before etherizing a patient the surgeon should examine the kidneys,
heart and lungs. The presence of disease in one or all of these or-
gans should not deter him from the administration of ether when nec-
essary for a painful operation ; but the knowledge of its existence will
render him exceedingly cautious. Anssthesia should be avoided if
possible, during an attack of bronchitis, and when the kidneys are not
secreting a normal amount of urine. A few days’ delay will permit
these conditions to be remedied by treatment. Anssthesia is always
a dangerous condition, and requires the undivided attention of an ex-
perienced assistant. Death has occurred not infrequently from ether-
ization and often from chloroform ansesthesia.

The patient’s stomach should be empty, lest vomiting occur during
or after anssthesia. Hence, he should fast for four or six hours prior
to etherization, and it is even better if no solid food has been taken
since the previous day. A hypodermic injection of morphia (gr. } to
gr. }) and atropia (gr. 344 to gr. 335) should be administered about
15 minutes before inhalation is begun. This renders angesthesia
quicter, more rapid and more safe. It is not an absolute essential
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but is very judicious. All clothing restricting deep inspiration must
be removed or loosened. It is important to insist upon women unfas-
tening their corsets and the skirts tied about the waist. False teeth
and pieces of tobacco must be removed from the mouth, because of the
danger of their falling backward into the fauces and obstructing res-
piration. The patient is usually placed in the recumbent position.
The semi-recumbent or sitting posture is not justifiable during chloro-
form inhalation. In operations upon the nose and palate it is often
better to have the patient lying on his back with the head so bent
backward that the palate is lower than the floor of the mouth. Blood
is thus kept away from the site of operation and flows down the cesoph-
agus and not into the larynx. Choking and coughing are thus avoided.
When these preliminaries have been arranged the patient is shown how
to inspire and expire deeply, and is encouraged to do so for a few mo-
ments. It is well to teach him to breathe properly by placing the dry
towel over the face for a few seconds before adding ether. It is not neces-
sary to anoint the lips and cheeks, nor to spray the nose and throat with
cocaine before inhalation. These steps are sometimes advocated.

No inhaling apparatus is required. A cone of paper containing a
loosely folded towel is a very satisfactory contrivance; but a small’
piece of sterile gauze or a clean handkerchief loosely folded and cov-
ered by a large towel so that the ether vapor cannot escape is usually
preferable. The outer towel should cover the eyes of the patient, and
no talking on the part of the bystanders should be allowed until in-
sensibility occurs. The senses of sight and hearing should not be
stimulated by any such disturbing influences. The ether vapor must
be given in a concentrated form, and from one to two fluid ounces
should be poured on the napkin at first, that renewal may not often be
required.  When inhalation has once fairly begun the ether cloth
should never be removed from the face, unless spasm of respiration or
actual vomiting necessitates its temporary withdrawal. It should
not be removed from the face while additional doses of ether are being
poured upon it ; but the corner of the outer towel should be raised and
the ansesthetic poured on in sufficient quantity.

If the room is kept quiet, the patient previously taught how to
breathe deeply, a full amount of ether poured on the towel, the eves
of the patient covered, and no air admitted to the lungs except that
which passes through the gauze and towel, complete angsthesia can be
obtained in from three to ten minutes in nearly every instance. It is
not safe to give chloroform in this manner. After beginning ansesthesia
with ether, it is sometimes, in operating upon the head, convenient to
continue the ansesthesia with the stronger drug chloroform ; because
the gauze saturated with the ansesthetic agent can then be held further
from the seat of operation and still be efficient.

During the entire period of ctherization the administrator must
carefully watch the respiration, color of skin, and pulse. The first
two points demand especial scrutiny, but the changes in cardiac force,
which can be most conveniently investigated at the temporal artery in
front of the ear, must not escape examination.
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It occasionally happens that after a few inhalations have been taken
a spasm of respiration takes place, evinced by absence of inspiratory
effort and cyanosis of the face. This calls for the withdrawal of the
ether for a moment, when a deep inspiration occurs, and no further
symptoms of asphyxia are shown. If in the stage of excitation the
patient struggles and cries out, the ether cloth must be kept closely
applied, because access of air increases the excitement. Retching as
if vomiting was about to occur is an indication to keep up the ether.
During complete anesthesia vomiting does not take place. ~ If, how-
ever, the stomach contents are regurgitated upward into the pharynx
and mouth, the etherization must be stopped until the fauces are
cleared of materials that might pass into the larynx. The suspension
of inhalation should be as momentary as possible. Sometimes the
ether vapor causes an abundant secretion of bronchial mucus, which
collects in the larynx and fauces and causes impeded respiration.
This complication is met by clearing the throat with a finger intro-
duced into the mouth, or by turning the patient on his face for a mo-
ment with his head hanging down over the edge of the operating-
table.

When the conjunctiva is insensible to touch with the finger, the
muscular relaxation complete, and a tendency to stertorous breathing
noticeable, the time for operating has arrived. The ether may then be
withdrawn or only administered in sufficient quantities to keep up the
anwesthetic state without inducing a continuance of loud palatal and
laryngeal stertor. Stertorous respiration usually means that angesthe-
sia should not be pushed, since the patient is then insensible to pain.
Patients are often given more ether, after insensibility is profound,
and are kept more deeply under the influence of the drug than is re-
quisite. This is reprehensible, for it throws more work on the kid-
neys and lungs, by which the ether is eliminated, than is justified.
A full dose at the start and comparatively small doses afterwards fulfil
the requirements.

There is a primary anmsthesia lasting about a minute which is as-
sociated with muscular relaxation and occurs soon after inhalation has
begun. This stage of etherization may be utilized for the perform-
ance of such operations as opening abscesses and extracting teeth.
The recovery from this anssthetic condition is very prompt and unat-
tended with the nausea and other after-effects of prolonged etheriza-
tion. This primary ansesthesia or first insensibility of ether is not
sufficient for other than minor surgical operations. It resembles the
analgesic effects of rapid respiration, previously mentioned, more than
true ansesthesia.

In all administrations of ether it must be remembered that its vapor
is inflammable and so dense that it falls toward the floor; therefore
all candles or other lights should be placed at a distance from the pa-
tient and at a higher level than the operating-table.

When patients regain consciousness after etherization they occasion-
ally become very noisy and hysterical. The shouting can be stopped
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by pouring a little water into the mouth every time the patient opens
it to cry out. This compels him to close his mouth to swallow.

If dangerous symptoms, such as asphyxia or cardiac failure, occur
during the administration of an anesthetic the inhalation must at once
be suspended. If mucus or vomited matters produce interference
with respiration they must be promptly removed. Tracheotomy might
be demanded when ankylosis of the jaws or other causes interfered
with proper clearance of the larynx. Imperfect respiration may be
due to an effect of the ether on the nerve-centers. Pulling the tip of
the tongue forward with forceps or pushing the lower jaw forwards,
with the fingers placed behind its angle, often aid the respiratory func-
tion ; but artificial respiration and electrical stimulus may occasionally
be required. In many cases dashing cold water in the face, slapping the
checks with a towel dipped in water, or pouring a little ether upon
the epigastrium is sufficient.

The simultaneous inhalation of ether vapor and oxygen gas seems to
lessen the danger of the anwsthetic state. It is easily accomplished by
passing oxygen from the iron bottles, in which it is furnished under
pressure, through a wash bottle containing ether instead of water. It
then passes, mixed with the ether vapor so obtained, through a tube to
an inhaler held over the nose and mouth of the patient. The ruddy
color of the patient and the quick recovery from the anssthetic state
make this method of inducing ansesthesia seem very satisfactory.

Pneumonia has occasionally been observed after etherization. It is
not certain how this complication arises. It has been attributed to
infectious material, inhaled from the nose and throat or from the ether-
izing apparatus, and to improper exposure of the patient to drafts
after leaving the warm operating room.

Heart failure producing anemia of the brain is combated by in-
version of the body, perfect muscular quiescence, and inhalations of
nitrite of amyl. In addition atropia, digitalis and perhaps ammonia
should be given hypodermatically in full doses to combat the toxic ef-
fects of ether. Experimental investigation in physiological laboratories
seems to prove that alcohol is injudicious in the treatment of ether
poisoning. It should, therefore, not be given in such cases. If this
experimental evidence is accepted it is improper to administer alcohol
before etherization to avert shock. Quinine, atropia, digitalis, and
morphia are preferable.

Persons addicted to alcoholic stimulation require more ether to
induce profound ansesthesia than temperate ones, because they have
become habituated to the effects of similar intoxicating agents. The
administration of the anmsthetic must be cautious, because the viscera
of drunkards are frequently discased.

It is unwise to etherize a patient without assistance, because dan-
gerous symptoms might arise from the anwsthetic or the operation,
and the surgeon would be unable to give efficient aid alone. A woman
should never be etherized by a man unless a third person is present,
since a charge of criminal assault might be made because of erotic
dreams during the anwsthetic state.



CHAPTER X.

OPERATIVE SURGERY.
INSTRUMENTS AND INCISIONS.

Instruments.—The instruments of the surgeon are innumerable,
but those ordinarily required are few in number and simple in con-
struction. Knives, forceps, scissors, hemostatic forceps, saws, needles,
probes and grooved directors are indispensable for the performance ot
surgical operations and undergo many modifications for special pur-
poses. Certain operations demand additional instruments of peculiar
character, such as the trocar, catheter, and syringe. A knife with a
markedly convex or bellied edge is technically called a scalpel, while
one that has very little belly and is nearly straight is termed a
bistoury.

CALENT 2SS
Scalpel with aseptic hollow metal handle.

Scalpels are usually too convex, and are satisfactory only when a
large flap of skin is to be dissected up. A knife nearly straight, par-
takmg therefore of the character of the bistoury, and called a mid-
point scalpel, is the best form and answers equally well for incisions,
dissections, and opening abscesses by transfixion.

Frc. 4.

CLENTZR2SMNS
Bistoury with aseptic hollow metal handle.

The edge of a knife is tested by drawing it from heel to point across
the free border of a finger nail, for by this manceuvre any notches will
be apparent. Its keenness is proved by the ease with which it will
cut when the edge is gently pressed upon the skin of the finger.
The sharpness of the point is tested by the thrusting it through a
piece of kid or gold-beater’s skin stretched tightly over a ring. This
little drum gives out a distinct sound at the time of puncture if the
point of the knife is dull.

Hemostatic forceps have a lock and are used to compres: wounded
vessels during the various steps of an operation, so that the surgeon
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need not be delayed by ligating bleeding points. In truth this tem-
porary compression is often all that is nceded ; for small vesselz s0on
become permanently sealed and when the forceps are removed require
no ligature. Large vessels should be tied before the hemostats are
removed.

Straight needles with the point ground like a slender trocar on three
sides, such as are used by glovers, are nearly always preferable to
curved needles. They penetrate the tough skin more readily and
enable the surgeon to direct the point more certainly. A ncedle fixed
in a handle and having an eye in the point is often useful.

Fic. 45.
— [CTILXRCTATY *

Trocar point ncedle.

The sharp hook employed for drawing out the ends of divided
vessels is called a tenaculum. It has been supplanted to a great extent
by the hemostatic forceps. Probes
Fia. 46. should always be firm, but suffi-
ciently flexible to allow the oper-
ator to bend the end slightly be-
fore beginning to explore a sinus.
The slightly curved extremity
will follow more readily the tor-
tuosities of the channel, when the
probe is rotated in the fingers.
All instruments should be kept
scrupulously clean and protected
from dust, 0 as to be free from
bacteria.  Dried pus and blood
are liable to remain in crevices
of instruments and infeet wounds
with which they come in contact.
The eyes of catheters and the
teeth or joint of forceps are very
frequently allowed to contain foul
material of this character.  Ordi-
nary dust usually contains germs
and, if in these fissures, may in-
fect a wound.  Moist or dry heat
i“(‘erilizingl-:\'ou wit!lll‘hcrm.n»—r«-f.:l‘ulnlu.r l.‘_'bl‘lll(‘('lll'd Is thc (_)n]y p(‘Pf(‘Ct steri]izer of
I':i:;l:. gas tube to prevent temperature rising too instrumonts. '].‘h(‘y ShOUld al-
ways be washed perfeetly clean
after operation.  Just before use they should be heated to at least
212° F.and kept at that temperature for ten or fifteen minutes.  This
may be done by boiling in water, by steam, or by baking in an oven.
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Boiling instruments in a 1 per cent. solution of sodium carbonate
(about 3jss to Oj) for ten minutes is an efficient method of sterilization
and does not tend to rust them. The handles should be smooth and of
metal and not cemented, since cemented instruments are damaged by
heat.  All unnecessary complications and crevices should be avoided.
Metal boxes with dust-tight lids are convenient receptacles in which
to keep, bake, and transport instruments.

Fi. 47.

Aseptic dissecting forceps, which permit thorough cleansing.

Incisions.—The knife should always be held delicately though
firmly. The most common position of the knife for making incisions
is that assumed when one uses a pen, though in dissecting up large
flaps the surgeon will often hold the knife as if it were a fiddle-bow.
Occasionally, as in amputations, the large handle is firmly grasped with

Fic. 48.

Metal boxes for sterilizing instruments by baking.

the entire hand. When an incision is to be made the fingers of the
left hand should support the skin at the point where the knife is to be
entered, the surgeon then thrusts the point into the tissues perpendicu-
larly and, immediately depressing the handle of the knife, cuts with
the edge until the incision is sufficiently long; he should then, in
order that the tissues may all be completely divided to the very end
of the incision, elevate the handle and bring the knife out perpendic-
ularly.

Incisions should be sufficiently large to expose the parts and should
be made with decided strokes of the knife. Nothing discloses the in-
efficient surgeon so much as small button-hole like incisions, made by
picking with the point of the knife. When possible, incisions about
the face should follow the cutaneous creascs that the scars may be as



142 OPERATIVE SURGERY.

unnoticeable as possible. Oblique division of the skin causes slight
scarring, and curvilinear incisions are less noticeable than straight
ones. In making incisions over large vessels or important organs the
grooved director may be pushed under the successive layers of tissue
before the knife is used to divide them, This does not apply to the
skin incision.

PREPARATION OF THE PATIENT AND THE SURGEON AND
MODE OF CONDUCTING OPERATIONS.

The preparatory treatment of persons about to undergo operations
that do not require immediate execution is important. Debilitated pa-
tients should be built up by food and tonic regimen ; those of an op-
posite constitution may require more moderate diet than usual, purga-
tion, and some restriction as to stimulants. Active evacuation of the
bowels by salines and an enema should constitute part of the prepara-
tory treatment in practically all cases where the operation is not one of
emergency.

Peculiarities of disposition and constitution should be studied by
the surgeon, since the existence of the hemorrhagic diathesis, a ten-
dency to delirium or any other marked habit of body might influence
the choice of methods of operating. Encouraging words are of great
value in sustaining the spirits of timid patients. All patients, if
placed in a hospital or removed from their homes, should ordinarily be
allowed a day’s delay, in order to become accustumed to strange sur-
roundings, nurses and beds. If restraint of a limb in one position is
essential to the success of an operation, it is well to keep the limb in
that abnormal posture for a day or two that the weariness so caused
may pass away. Menstruation if normal does not seem much of a
contra-indication to operation, though the time between the periods
should ordinarily be selected.  Pregnancy is usually a proper cause of
delay in operations of expediency. The seat of operation must always
be rendered aseptic by shaving, to remove the fine hairs which may
retain dust and germs, and by subscquent thorough scrubbing of the
=kin by soap and water. A second washing with a sublimate solution
(1: 1000) is then proper. Before serious operations the patient should,
if possible, be given in addition a full bath the evening previous.
This is to avoid septic contamination from bacteria on the skin. The
umbilicus and the folds of the skin about the groins, axille and toes
are expecially apt to be overlooked in these cleansing processes. The
seeretions, epidermis and dirt retained there are full of bacteria, as are
the spaces underneath the nails of the patient as well as of the sur-
geon. After the tub-bath or sponge-bath and the sterilization of the
=cat of operation, a wet corrosive sublimate dressing is usually applied
over the surface to be operated upon, and. allowed to remain until the
time of operation.

A good light and a bright, cheerful day are important factors in se-
curing the best conditions for operative surgery. A patient should
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never be kept waiting by the surgeon after the appointed hour.
Ancxiety and suspense induce nervousness.

It becomes necessary at this point to enter with more detail into the
matter of asepsis and antisepsis. By asepsis is meant absence of all
vegetable parasites or micro-organisms. The word, therefore, is em-
vloyed to signify that the surgeon has used every effort to prevent the
presence of any such organisms in the wound ; it implies, therefore,
the absence of such parasites from the surgeon’s hands, from the in-
struments used, from the dressings applied and from the surroundings.
Asepsis or aseptic surgery then means that the procedure is germ-
free. By antisepsis is meant that the manipulations are directed to-
ward the destruction of all micro-organisms which may be present. In
the one case the endeavor is to obtain perfect freedom from pathogenic
organisms ; in the other case it is to destroy any pathogenic organisms
which may be present in the wound, upon the hands of the surgeon or
upon the dressings. If absolute asepsis could always be assured,
antisepsis would be unnecessary. It is because there are so many
means by which bacteria may get into a wound, even when done under
the supervision of the most careful surgeon, that many prefer to use
antiseptic precautions in addition to cleansing the skin of the patient,
scrubbing the surgeon’s hands, and sterilizing the instruments and
sponges.

In some cases the use of chemical agents may be deleterious because
they act upon the patient’s tissues in such a way as to produce irrita-
tion ; at least, such is the case when they are applied in sufficient
strength to render their antiseptic properties valuable. For example,
an ordinary solution of carbolic acid or corrosive sublimate can never
be put into the peritoneal cavity without danger. It is also possible
that frequent washing of recent wounds with such solutions irritates
the tissues and leads to greater exudation of serum after the lips of the
wound have been approximated than would be the case if the wound
was not subjected to such irritation.

As has been said in an earlier chapter, heat is the most perfect de-
stroyer of vegetable fungi ; therefore, instruments and dressings, which
have been sufficiently heated are free from germs. If the instruments
and sponges are kept in boiled water, they can be used with impunity,
provided that dust is prevented from falling into the receptacle. Such
sterilized, or aseptic, water is far less irritating than water containing
chemical antiseptics. Sterile salt solution (0.6 per cent.) is not irri-
tating.

The antiseptic solution most often used for sterilizing the skin of
the patient and the surgeon’s hands and arms is water containing cor-
rosive sublimate in the proportion of 1:1000 or 1:2000. This is
employed after thorough mechanical sterilization with hot soapsuds and
a finger-nail brush. Many surgeons employ, after the soapsuds, a sat-
urated solution of potassium permanganate in which to soak the hands
and forearms. The brown discoloration of the skin thus produced is
removed by soaking in a saturated solution of oxalic acid. The hands

A
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are then dipped in water sterilized by boiling and dried with towels
sterilized by dry heat in an oven. As an additional precaution steril-
ized rubber gloves may be worn.

Solution of chlorinated soda or formaldehyde, and other disinfect-
ant applications are preferred by some operators. The essential ix
thorough cleansing of the subungual spaces and skin by mechanical
means and soap, and subsequent antiseptic washing to make sterility
of the hands more certain. A similar technic is applied to the skin of
the patient at the seat of operation.  The sublimate solution is too strong
to be used for irrigating cavities, because if any portion of the fluid
should remain, as it often will do, there is great danger of producing
corrosive sublimate poisoning. This is evidenced by the occurrence
of vomiting and bloody stools. Boiled water, steam which has been
condensed in sterile receptacles, or sterile salt solution (sodium
chloride 0.6 part and water 100 parts), should be used for abdominal
operations.

Sublimate solution should never be used to sterilize instruments, be-
cause it tarnishes the steel and dulls the edges of cutting instruments.
For such purposes a solution of carbolic acid (1 :20) is employed. If
the surgeon prefers he may boil his instruments in water or one per
cent. solution of sodium carbonate for five minutes. The hot water is
allowed to cool or the soda solution is poured off and replaced by
cold sterile water before using the instruments. They should be
covered when not in use so as to avoid contamination from dust. The
uze of instruments, dried after sterilization, is preferred by some. In
this case they are laid on sterile towels or placed in sterile dishes.
Sterilization of instruments by dry heat in closed boxes has advantages
at times. The method impairs the temper of the steel more than does
boiling.

When an operation is to be performed, the skin at the seat of oper-
ation, the instruments, sponges, dressings, and hands of surgeons and
assistants must be sterile.  The operatorand his assistants should have
the sleeves rolled up to the middle of the upper arm and the clothing
covered with recently washed muslin or linen aprons.  Aprons ster-
ilized by baking are preferable.  The hands and subungual spaces are
well cleansed by =erubbing them vigorously with hot water and a mix-
ture of equal parts of ground mustard seeds, cornmeal and Castile
soap.  The oil in the mustard is said to be a good antiseptic, but the
better known antiseptic solutions should perhaps be emploved after
using the above mentioned mixture for cleansing the hands.

Every azsistant should know his duty and attend to it alone. No
loud talking or unscemly jesting should be permitted.  The assistants
whose hands are to touch sponges, instruments and the wound must
be as aseptic as the surgeon.  No one elze should be allowed to handle
anything.  Nothing, unless it is germ-free, is permitted to come into
contact with the incised tissues.  An instrument which has dropped
upon the floor or touched the bued-clothes must be rejected until again
sterilized.  The surgeon must touch nothing that is not sterile, unless
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he sterilizes his hands again with an antiseptic solution or washes them
in sterilized water before approaching the wound. He dare not put
his hands into his pocket, scratch his head or face, or adjust his eye-
glasses without endangering the patient’s life by the possible convey-
ance of bacteria into the wound. It is, therefore, well to surround
the seat of operation with sterilized towels laid over the clothing or
bed coverings. These may be baked towels or towels soaked in sub-
limate solution and dried. A table or firm bed is preferable to a re-
clining chair because more steady, and not so easily disarranged by
struggles during etherization. The patient’s body and limbs should
be covered and not exposed to the chilling influence of the air. .

The occurrence of hemorrhage should be precluded by the use of
the Esmarch elastic bandage, or by acupressure or digital pressure to
the main arterial trunk. Much of the depression formerly attributed
to shock was really due to hemorrhage occurring after injury or dur-
ing operation. The surgeon should not, however, stop in operations
to ligate the numerous little branches that bleed ; for many of them
will cease spontaneously, and others can be controlled by hemostatic
forceps, applied by the assistants, until the operation is completed.
. Then ligatures can be used.

In major operations, as for the removal of tumors for example, the
most difficult points should be attacked first. Let the operator get
under the mass, if it be a tumor, soon after he has made his cutaneous
incision. Then he knows what he has to meet, and having controlled
the sources of hemorrhage and mastered the grave complications, he
can dextrously and with facility complete the work of removal.

The principles or fundamental laws of operative surgery are :

1. Obtain the services of an etherizer who will not require you to
superintend the ansesthetic.

2. Take precautions to prevent hemorrhage, if the locality renders
this possible.

3. After proper thought and consultation have the plan of operation
clearly outlined in your own mind.

4. Have the patient, the instruments, yourself and your assistants
absolutely aseptic.

5. Proceed systematically with the steps of the operation decided
upon, and do not be led into a mixed operation by bystanders, unless
unexpected developments in diagnosis occur.

6. Attack the greatest difficulties and dangers of the operation first.

7. Du not stop to tie any except large vessels, but let assistants
apply hemostatic forceps or make pressure with their fingers until in-
cisions are completed.

8. When the operation is finished, stop hemorrhage and apply dress-
ings.

9. Finally, remember that suppuration in an operation wound is
usually, probably always, due to careless asepsis on the part of the
surgeon or his assistants, except in those instances where the operation
is done on tissues already infected.

10
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CONTROL OF HEMORRHAGE.

The prevention and management of hemorrhage during operations
will be considered in the chapter on Diseases and Injuries of Blood
Vessels.

SUTURES.

When a wound has a tendency to gape and there is a probability
that union by first intention can be secured by correct apposition of
the edges, sutures are employed. They should not be used in contused
and lacerated wounds, if tension is induced by adjusting the parts, or
if the wound is not perfectly aseptic and there is danger of prevent-
ing thereby the free escape of serum and pus.

The suturing materials most commonly used at the present time are
catgut, silk, wire, silkworm gut and kangaroo tendon. Catgut and
tendon are most valuable for buried sutures, because they are absorbed
by the tissues; other sutures are encysted and may cause irritation months
after the operation. When sutures are on the surface and can be re-
moved after their need is past, there is no essential difference in them.
It is asserted that silver wire sutures prevent germ development by an
inhibitory action. It goes without saying that these sutures must be
rendered aseptic, in order that they may not induce suppuration or
other pathological conditions in the tissues into which they are inserted.
Wire, silkworm gut and silk sutures are rendered aseptic by boiling or
baking, or by soaking in a strong antiseptic solution. Catgut is pre-
pared and then kept in an antiseptic solution until it is used. Anti-
septic catgut and silk sutures and wire for suturing can be obtained
from the instrument-makers, but it is unwise to trust to the asepticity
of materials prepared by commercial houses. The surgeon or a con-
scientious assistant had better prepare the materials. The methods
are now so simplified that this can easily be done. Surgeons often
prepare the catgut sutures and ligatures themselves, by purchasing
violin strings and rendering them antiseptic by some such formula as
the following : Soak the catgut violin strings in oil of juniper wood
for forty-eight hours, in order to remove the fat ; then wash in alcohol,
and store in fresh alcohol until required ; then soak in cold sublimate
or carbolic acid solution for ten minutes before using. It is best to
thread the needles, which should be aseptic, before they and the gut
are put in the antiseptic trays used at the operation ; because the cat-
gut, when taken from the alcohol, is somewhat stiff and shrunken, but
when put in water becomes swollen and cannot, therefore, be threaded
through needles with ordinary eyes. The needles should not be put
into sublimate solution. Such catgut sutures will become absorbed by
the tissues in which they are placed in from five to ten days, varying
according to the thickness of the thread. If it is desired to prevent
the absorption of the sutures at such an early period—as happens, for
example, when tendons or bones have been sutured—it is proper to
use chromicized gut. This is catgut rendered less absorbable than
ordinary antiseptic gut by the addition of chromic acid to the solution
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in which it is prepared. To chromicize catgut the following formula
is a good one: After having soaked the gut in oil of juniper wood for
forty-eight hours, wash it in alcohol and let it soak for forty-eight hours
in a solution prepared according to the following formula : Carbolic acid,
1 part; chromicacid, 5§ part; water, 20 parts ; catgut, 1 part. After
standing in this solution forty-eight hours the sutures should be washed
in alcohol, and then preserved in fresh alcohol. Sutures or ligatures
prepared in this way will be absorbed in from ten to thirty days, ac-
cording to the thickness of the thread. The thicker the thread the
longer the time required for absorption.

Another method of preparing catgut for sutures or ligatures is to
roll it loosely on sterilized glass spools, soak for twenty-four hours in
ether, pour off ether and soak for twenty-four hours in a solution of
corrosive sublimate 10 parts, absolute alcohol 800 parts, water 200
parts, renew this solution and soak for seventy-two hours. Finally
this solution is poured off and a fresh quantity of the same used for
storing the catgut. Catgut may be made aseptic and slowly absorb-
able by the use of formaldehyde.

The forms of sutures usually employed are the interrupted, the con-
tinuous, and the twisted or pin suture. The quill suture is deservedly
nearly obsolete. The interrupted suture is made by carrying with a
needle a catgut, silk, wire or wormgut thread across the wound, cut-
ting it off and fastening the two ends by tying, twisting, or clamping
with perforated shot. This is repeated at intervals along the wound.
The twisted, or pin suture, is made by thrusting a steel pin through
the lips of the wound, which are then held in apposition by a silk or
catgut thread wrapped around the ends of the pin and across the sur-
face of the wound. The pin is left in position until union has
occurred. The thread may be twisted about the pin in an elliptical
or a figure-8 manner, or a rubber band may be employed in its stead.

Fic. 49. Fia. 50.

Granny knot, which is never used in surgery. Flat or reef knot. (J. D. BRYANT.)
(J. D. BRYANT.)

Interrupted sutures are best made with catgut, silk, silkworm gut,
or flexible wire and a straight needle. Occasionally a curved needle
may be preferable. In linear wounds the first suture should be in-
serted across the middle ; in irregular wounds the projecting points
had better be approximated first. The needle should puncture the
skin not nearer than about one-eighth to half of an inch from the margin
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of the wound, and be carried deeply enough to bring the entire depth
of the wound surfaces together. The ends of the suture should be
fastened at one side of the wound by
Fia. 51. a flat or reef knot if silk is used, by
a surgical knot if gut is employed,
by twisting the ends or clamping
them with shot if wire is employed.
Sutures should be placed at inter-
vals of ome-fourth or one-half’ inch
and should never be applied tightly,
, Fimt e of nurgeon's o retion knot. The gince mere apposition of the edges
BRYANT.) is all that is required and swelling
- will probably increase the tension.
No sutures would be necessary in wounds, if there were no gaping,
or tendency to displacement from muscular movement. A sufficient
number of sutures should be inserted to avoid gaping between them.
This is better than placing them fur apart and using adhesive plaster
in the intervals since adhesive can scarcely ever be sterile. It is a
useless and dangerous agent in the treatment of wounds. Three to
six days is long enough, as a rule, for sutures to re-
main, though in deep wounds and in positions where Fie. 52.
strain is liable to occur the sutures, if of wire, may
remain almost indefinitely. When stitches are to
be removed the wire should be cut close to the
knot or twist, the long end bent over to the other
puncture and the wire drawn through the tissues
in a curved direction by means of a forceps grasp-
ing the knot. If this is not done, a little hook of
wire is left when the suture is cut, and pain is
caused by drawing this through the tissues. Cat-
gut sutures need not be removed, because the por-
tion of the loop buried in the tissues is absorbed iP'Srebied situte of
and the external portion finally falls away from the f{11ch o Hewly tied.
skin. Chromicized catgut requires from ten to
thirty days to be absorbed ; ordinary antiseptic catgut is absorbed in
from five to ten days. The time in each instance depends largely on
the thickness of the thread of gut. Silk and wormgut sutures may be
cut and withdrawn, or, if entirely buried, may be allowed to remain in
the tissues ; when they become encysted. These processes only occur
perfectly when the sutures and wound are free from germs. The
twisted, pin, or hare-lip suture is not much employed now.
Continuous differ from interrupted sutures in that the first stitch is
taken near the end of the wound and the thread carried through the
tissues from side to side without being cut off and tied every time it
crosses the wound. This form of suturing is used a good deal more
now than in the days when suppuration of* wounds almost constantly
occurred. At that time and under those circumstances the interrupted
suture was convenient, because one stitch could be removed for the

"\
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evacuation of any pus which formed at the bottom of the wound
cavity. Now that there is little fear of suppuration occurring the
continuous suture is preferable

in many instances, because it is Fic. 33.

much more rapidly applied than

the interrupted and because it

brings the edges of the wound

into neater apposition. When

the continuous suture is begun

the end of the thread of gut is

tied to the main portion of the

thread after the needle has

drawn it through the second

puncture. The needle then car-

ries the thread across the wound

and through the tissues in the Thetbree steps of the twisted or pin suture. (WyETH.)
way shown by the illustration.

The suture is ended, at the other extremity of the wound, by tying the
end of the thread and the loop made by leaving the thread long in
the stitch next to the last. The subcuticular
continuous suture is very valuable and is
much used. It is made by carrying the
thread or wire through the cut edges of the
skin without puncturing the epidermis. It
is useful because there is little scarring made
Continuous suture. (EsMARCHL) Ly the needle and because the occurrence of
stitch-hole abscess is unlikely. Stitch-hole abscess is probably often
due to the white staphylococ- Fic. 55.

cus which is found in the lower
layers of the epidermis and
which is not removed by ster-
ilization of the surface of the
skin. The intracutaneous su-
ture scarcely touches the re-
gion inhabited by this organ-
ism.

Buried sutures are stitches
which are used to bring to-
gether tissues at the bottom of
a wound, and which are sub-
sequently entirely covered up
by more superficial layers of
muscle or fascia, or by skin.
In closing large and deep
wounds extending through dif-
ferent planes of muscle’ the Showing beginning and final knot of continued suture.
surgeon should suture each layer of muscle and each layer of fascia step
by step from the bottom to the surface. This hastens union, pre-

Fic. 54.
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vents the formation of pockets or cavities, in which blood or wound
secretions might collect, and restores most effectually the normal
integrity of the parts. Divided
Fia. 56. nerve-trunks should be united
by these buried sutures, severed
tendons accurately approxima-
ted and muscular masses an
fascial sheaths carefully recon-
— . structed. Perfect asepticism is
Halsted’s sub-cuticular s-u-ture. (DA CosTa.) essential for success ; catgut 18
to be employed for these pur-
poses. In suturing tendons chromicized, sublimate or formalde-
hyde catgut or kangaroo tendon should be used, because ordinary
gut is apt to be absorbed
before the tendons unite, Fe. 57.
and because the strain
upon the suture is often
considerable. Inall these
instances the sutures are
cut off close to the knots
and are allowed to be-
come absorbed. The pe-
culiar method of passing the suture shown in the illustration is the
best for tendons; other structures may be united by the interrupted
or continuous suture as seems best to the operator.
The peculiar devices used for suturing intestinal wounds will be de-
scribed under Surgery of the Abdomen.

Diagram of suture of tendon. (ESMARCH.)

DRESSINGS AND SPONGES.

The dressing which practically is used for all wounds, whether ope-
rative or accidental, is gauze. This gauzeis what is technically called
in trade circles cheese-cloth or butter-cloth. It is a loose cotton ma-
terial with open meshes and readily absorbs fluids. It can be bought
from dealers in surgical supplies, either plain or impregnated with cor-
rosive sublimate, carbolic acid, iodoform, double cyanide of mercury
and zinc or other antiseptic in varying proportions, and is, in the
latter case, properly called antiseptic gauze. Plain gauze is supposed
to be perfectly free from germs, which, of course, it never is, unless
previously subjected to high heat and kept in cans tightly sealed.
Cheese-cloth can also be readily bought at dry goods stores, and after
it has been washed in hot water containing a little soda and dried, it
becomes a very cheap and effective dressing. This the surgeon must
make ascptic for himself, by baking it in an oven and keeping it free
from the slightest possible contamination with dust; or antiseptic by
saturating it with a germicide solution.

When the wounds are open and the gauze dressing comes in actual
contact with the wound surface the secretions on drying glue it to the
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wound. A great deal of pain is therefore given to the patient upon
the removal of such a dressing, unless it has been carefully soaked for
somé time with solution of hydrogen dioxide, or with water, which must
be sterilized to prevent infection. It is well, therefore, to cover open
wounds with a piece of thin rubber tissue or oiled silk ¢ protective ”
before applying the gauze dressing. It should be cut full of slits or
small holes with a pair of scissors, in order that the secretions from the
wound may escape into the gauze and not macerate the tissues lying
under the rubber film. Evaporation and percolation are more free
through the oiled silk, which goes by the name of ¢ protective,” than
through rubber tissue, hence the former does not, as a rule, need to be
perforated. If a wound has unfortunately become the seat of profuse
suppuration the gauze will not adhere even when placed in direct con-
tact with it. In wounds the edges of which are brought into actual
contact by sutures there is no occasion for using ¢ protective ”’ under
the gauze ; the gauze may then be laid directly upon the wound itself.
It must be understood, of course, that this rubber film or oiled silk
must be thoroughly cleansed and rendered aseptic or antiseptic before
being applied to the wound. It is perhaps unnecessary to say that all
drainage tubes, whether of rubber or of glass, must in a similar manner
be rendered aseptic or antiseptic before use.

When a wound is dressed a large mass of gauze consisting of from
four to twenty layers, varying with the degree of serous effusion which
the surgeon presumes will escape from the wound, must be firmly and
evenly bandaged over the injured surface. It is absolutely necessary
that the margin of the dressing should extend a considerable distance
bevond the limits of the wound, in order that the wound secretions
may not, by travelling between the skin and dressing, get beyond the
edge of the latter and become infected with bacteria from the air,
clothing or bandages before the surgeon repeats his visit. In such an
event the organisms will develop in the bandages or portion of clothing
soiled with the discharge and cause putrefaction and suppuration ; the
infection will continue along the path of serum made under or in the
gauze, and finally enter the wound. It is important, therefore, that
no such entrance shall be made through or under the dressing by
a track of albuminous fluid extending to infected objects outside. The
bloody serous transudate, which takes place from the wound, usually
occurs within the first few hours. It is, therefore, wise to change the
dressing of large wounds and of wounds where there has been a great
deal of secretion, within the first twenty-four hours, because of the
possibility of such fluids reaching the surface at some part of the
dressing not easily examined by the surgeon. This second dressing
will cause no annoyance or harm if it is done with the same attention
to antiseptic precautions as is given to the first dressing. The hands
of the surgeon and all instruments and dressings must be as carefully
free from germs as at the time of the operation. After the second
dressing no change is required until the fluid soaks through the gauze
in the course of several days ; or until pain in the wound or a marked
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rise in the temperature of the patient shows that some complication
has arisen and that the wound is not doing well. The drainage tubes
may often be removed at the time of the second dressing, unless sup-
puration has occurred, which condition, however, we do not look for in
aseptic wounds. If suppuration from any cause does exist in a wound,
tubes will be required to give free vent to the pus.

In small wounds where there is but little effusion a single dressmg
is often sufficient, and by the fourth or fifth day the wound will fre-
quently be found cicatrized. This sometimes occurs at the second
dressing of large wounds when that dressing is not made for a week
or ten days.

The gauze should usually be applied dry, because bacteria are much
less liable to multiply in dry situations than in wet ones; ; hence a wet
dressing seems to increase the possibility of microbic infection, even
when these dressings have been moistened with antiseptic solutions.
Gauze which has been sterilized by baking is not very absorbent. A
small amount of glycerine sprinkled upon it before it is baked makes
it absorb fluids much more efficiently.

When there is no wound and a poultice is desired to relieve pain it
should be made of aseptic or antiseptic gauze, covered with oiled silk
or rubber cloth to prevent evaporation. Poultices of flaxseed and
similar material are seldom used or desirable.

In some small incised wounds a dressing of collodion, collodion and
iodoform, or collodion and boric acid may be used instead of a gauze

dressing ; for example, after the removal of a

Fic. 58. small tumor of the face a little collodion mixed

with iodoform may be painted over the edges

of the wound in such a way as to make an

impervious varnish, which keeps the wound

free from germs. Sometimes this collodion

dressing may be made a little firmer by laying

a small portion of sterile gauze or aseptic ab-

sorbent cotton upon the wound and saturating

it with collodion and iodoform or with collo-

dion alone. Boric acid or corrosive sublimate

would probably answer as well as iodoform to

mix with the collodion and would be less ob-

noxious in odor. The mixture is painted upon

Mop, a substitute of the sponge, the part after the catgut sutures have been

used. If corrosive sublimate is selected, not

more than an eighth or a quarter of a grain should be mixed with a

fluid ounce of collodion. Applications containing celloidin have been

used in a similar manner. Sawdust, moss, cotton jute and other ab-
sorbent articles may be sterilized and used for dressings.

Natural, or marine, sponges may be employed to absorb blood during
operations, or absorbent gauze, cotton, yarn or wool may be made into
artificial sponges. Marine sponges are made sterile by being soaked
forty-eight hours in a 15 per cent. solution of hydrochloric acid, rinsed
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in water, placed in solution of potassium permanganate (gr. xxx to Oj),
for a half hour; washed and then placed for four hours in a mixture
of sodium hypophosphite 3x, hydrochloric acid f3v, water f3xlviij ;
washed in sterile water and then stored in a five per cent. solu-
tion of carbolic acid. Sterile gauze made into flat pads or clipped into
pieces and tied in a square piece of gauze makes a pretty satisfactory
and cheap substitute for a sea sponge. Cotton, woolen yarn, or zephyr
tied up in gauze, answers the same purpose. These substitutes are
more easily made sterile. Most of them are inferior to the marine
sponge as an absorbent. The zephyr or yarn sponge is probably the
best substitute.

COUNTER-IRRITATION.

When a mild form of counter-irritation is wanted, mustard plasters,
tincture of iodine, water of ammonia and similar agents, or dry cups,
are applied to the skin; if vesication or blistering is desirable, can-
tharidal collodion, cantharidal cerate or an iron disk heated by im-

Fic. 59.

Paquelin’s thermo-cautery.

mersion in hot water is employed. More powerful revulsive agents are
setons, caustic potassa and the red-hot iron. The best form of actual
cautery is the thermo-cautery of Paquelin, which consists of a double
metal tube with a hollow platinum end through which a current of
benzole vapor is blown by compressing a rubber bulb. If the plati-
num portion is first moderately heated in a lamp, it can be raised to,
and maintained at, a red or white heat by keeping a constant current
of benzole vapor circulating through it.
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This is an exceedingly convenient and manageable instrument.
Ordinary cautery or soldering irons, heated in a furnace, answer the
same purpose. The electro-cautery is usually inconvenient for the
surgeon’s use. The pain felt from the cauterization after the patient
recovers from anssthesia can be averted by painting the burned sur-
faces with undiluted carbolic acid before sensibility is regained. The
tissues may be rendered anssthetic by cocaine, if the surgeon think it
desirable to do so.

Counter-irritation is sometimes obtained by thrusting needles into
the tissues—a method termed acupuncture. The needles may be
arranged in a bundle and propelled by a spring, or may be introduced
singly by the fingers of the surgeon. Additional irritation is induced,
when necessary, by dipping the points in croton oil.

ABSTRACTION OF BLOOD.

Local abstraction of blood by leeches has been superseded, to a
great extent, by multiple punctures and scarifications with a sharp
knife, and by wet cupping. In both cases the flow of blood is en-
couraged by affusions of hot water. General bloodletting is accom-
plished by opening a vein, usually at the bend of the elbow, or, when
a sudden and powerful impression is required, by incising the temporal
or radial artery.

When venesection from the arm is to be performed, a bandage is
tied around the arm above the elbow, sufficiently tight to prevent the
venous return but not firm enough to prevent the downward arterial
flow. The veins then become distended. The skin must next be
made aseptic, after which the operator, selecting the median cephalic
vein because it is not in close relation with the brachial artery, stead-
ies it with thumb and forefinger of his left hand and makes an oblique
incision into it by transfixing it with the point of a bistoury. The
incision must be a free one to allow the blood to escape in a jet. If
the median cephalic vein is not large enough to give a good flow, the
median basilic or any one that is prominent may be selected. It must
be remembered that the brachial artery lies under the median basilic
vein ; but if the vein is transfixed laterally with the point of a knife
and the incision made from within outward, there is no danger of
wounding the artery. The old-fashioned spring lancet is much more
dangerous, and is inferior to an ordinary bistoury for such an opera-
tion. The vein can be nicely steadied for the incision by passing a
small acupressure or harelip pin through the skin and underneath the
vessel.  This is better than attempting to prevent its slipping away
from the bistoury by means of the fingers.

Phlebotomy should be done when the patient is in the semi-recum-
bent position. Removal of the bandage around the arm will stop the
flow of blood, after which an antiseptic pad is placed over the wound
and the limb kept comparatively quiet for a day or two.

Arteriotomy is performed by merely cutting down upon the pulsat-
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ing vessel and making an oblique or transverse incision into its wall.
When the amount of bleeding is satisfactory, the vessel should be
completely divided and pressure applied; or ligatures may be put
upon the ends of the artery.

ASPIRATION AND TAPPING.

Aspiration is the evacuation of fluids by means of a vacuum con-
nected with a hollow needle or a canula, and is advantageous because it
prevents the admission of air to the cavity from which the fluid is
taken. The aspirator, as perfected by Potain, consists essentially of a
reservoir which is connected with an exhausting pump and from which
a tube passes to be connected with a hollow needle or a canula and
trocar. Stopcocks are provided to prevent the admission of air to the
tubes and reservoir and to the cavity to be tapped.

Fic. 60.

Aspirator.

When an abscess or serous collection is to be aspirated, a vacuum
is created in the reservoir with the air-pump and the needle intro-
duced into the tissues. The vacuum chamber is then connected with
the needle by turning a stopcock, and as soon as the point of the
needle enters the cavity atmospheric pressure forces the fluid into the
chamber.

When an aspirator is not at hand or when it is desirable to have
less pressure than that induced by a vacuum, the principle of the si-
phon may be utilized by attaching a long tube to a trocar or hollow
needle and carrying the end below the level of the patient.

The hypodermatic syringe answers admirably for aspirating small
cysts and abscesses, and is alxo of great value in determining the char-
acter of obscure s“ellmgs Motion of the end of the inserted needle
will often disclose a cavity, even if the contents are too viscid to escape
through the orifice into the glass barrel of the hypodermatic syringe.
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When the entrance of air into the cavity to be evacnated is con-
sidered unimportant a trocar and canula are employed. In using a
trocar the surgeon should make the parts tense by pressure with the
fingers of the left hand, select a point free from veins or arteries and
plunge the trocar and its surrounding canula through the skin with a
sudden rotary thrust. As long as fluid flows freely enough to fill the
entire calibre of the canula no air will enter. Such a free flow can be
kept up until the sac is nearly empty if pressure is made upon its walls
by the surgeon’s fingers.

In many instances open aseptic incision is preferable to either aspira-
tion or tapping, which are too often the resources of tim.d and dila-
tory surgery. They have, however, a legitimate field, e specially in
diagnosis.



CHAPTER XI.
PLASTIC OR REPARATIVE SURGERY.

UNDER the term plastic surgery are grouped those operations which
have for their object the construction of absent parts, usually from the
patient’s own tissues, and the reposition or curtailment of parts dis-
placed or deformed by accident or disease.

The suffix plasty is used with a prefix, to indicate the organ formed ;
thus, rhinoplasty, the reconstruction of a nose; cheiloplasty, the for-
mation of a lip. The term is also employed to show the character of
the tissue used ; thus, autoplasty, made.from the patient’s own tissues ;
osteo-plasty, from bony tissue ; heteroplasty, from metal or other for-
eign bodies. _

Plastic surgery is called into play to overcome both congenital and
acquired defects and deformities. Its objects, therefore, may be stated
to be: To correct deformity due to imperfect foetal development, as
harelip and cleft palate ; to replace parts lost or deformed by injury or
ulceration, as in closing fistules or clefts, and reconstructing destroyed
noses or lips ; to relieve or prevent distortion from cicatricial contrac-
tion, as after burns and cervical abscesses and the removal of tumors
requiring ablation of a large amount of integument; and to curtail
organs rendered unseemly by abnormal growth, as in greatly hyper-
trophied nose or tongue and in large and protruding ears.

The structures used in constructive operations are especially skin
and subcutaneous cellular tissue, though mucous membrane, which
becomes somewhat like skin when removed to the external surface,
muscle, periosteum, and even bone, are at times successfully utilized.

The patient must be in good health, so as to be less likely to have
erysipelas or other infections attack the wounds made. When parts
destroyed by syphilis are about to be reconstructed, it must be ascer-
tained that no syphilitic manifestations have occurred for several
months, since a recurrence of specific ulceration would destroy the
success of the plastic operation and perhaps render future measures
impossible. The operation should be rigidly aseptic.

The successive steps are : Freshening the edges of the vacuity to be
filled and obtaining one or more flaps if such are required ; arresting
all bleeding, since clots between the raw surfaces may prevent union
by first intention ; adjusting the parts in proper relation without ten-
sion and retaining them in apposition by sutures ; closing the gap left
by removal of the flaps, if such have been employed ; dressing all the
wounds antiseptically or aseptically, and preventing motion and fre-
quent handling of the parts.

In complicated reparative procedures it is often necessary to accom-
plish the desired end by a series of operations, each one of which ef-
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fects a result which affords a basis for subsequent measures. The time
between any two operations may be weeks or months, for the secondary
operation should not be undertaken until cicatrization and shrinkage
have fully determined the condition gained by the primary one.

In applying the sutures, doubling in of the edges of the flaps can be
prevented by introducing the needle obliquely, so that the punctures
on the inner surface are further from the margin than the external
punctures. This causes the apposed sides to pout out a little at first,
but the protrusion disappears with cicatrization ; if not, it can be pared
away subsequently. A few deeply placed sustaining sutures may be
advantageous in maintaining approximation when the plastic operation
requires the union of large surfaces extending inward to a considerable

depth, or buried sutures may be employed.

Fie. 61. The strain is thus taken from the superficial
sutures, and rapid union of all portions of

the wound is encouraged. Silk or gut su-

tures are sometimes employed between me-

tallic ones to make very accurate apposition

of thin edges. Their early removal or ab-

i o wnuo_m droove  S0TPtion, before it is safe to take out the

R gtire. deeper metallic sutures is not disadvantag-

eous.

The tongue-and-groove suture is often a very excellent method of
maintaining apposition in rhinoplasty and operations for exstrophy of
the bladder. It consists in slipping the flap margin, which has been
bevelled, into a groove made by dissecting up the edge of the skin
surrounding the raw surface to be covered. Four raw surfaces are
thus apposed. Wire or silk sutures are then applied, as shown in the
diagram, and fastened over a perforated disk or a pad. It is easy to
adjust the sutures by having both ends armed with needles.

The gap left by the removal of the flap in plastic operations should
be closed, if possible, by drawing the integument together ; or by in-
serting a flap taken from the neighboring skin if it can be obtained
from a site which will put the cicatricial tension in a less objectionable
locality. If neither means is applicable provision should be made for
healing by granulation or skin grafting. Often the tissue dissected
away to make a raw surface for adhesion of the flap can be utilized for
closing the hiatus left by the elevation of that flap.

The various plastic procedures are included in three methods of
operating which may be termed respectively the methods by displace-
ment, by interpolation and by retrenchment. Under the displace-
ment method are included operations done by simple approximation
and by sliding ; under the method of interpolation are classed pro-
cedures accomplished by transference and by transplantation.

The relations and characteristics of these modes of operating will be
seen by the schedule.
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Methods used in Plastic Surgery.

Di1sPLACEMENT—stretching or sliding of tissues.
1. Simple approrimation after freshening the edges, as in harelip, vesico-vaginal fis-
tule, and notches caused by tearing out ear-rin
I1. Sliding into position after trangferring tension to adjoining localities, as in V-shaped
incision ﬁ)o:ectropium and cicatricial contraction of joints after burns, and
in linear incisions to allow stretching of skin to cover large wounds and to
relax contracted parts.

INTERPOLATION—borrowing material from adjacent regions, from a limb, or from an-
other person or animal.
1. Transferring flap with a pedicle.

SWhen a flap is borrowed from the arm or hand there is less necessity for rotating
and twisting than when it is taken from the neighborhood of the organ to be con-
structed. The latter is generally the preferred method, however, because less irksome
to the patient than the former with its constrained posture. ]

A. Putting in place at once.

1. By rotating flap on the pedicle in its own plane through one-fourth or

one-half a circle, as in making upper eyelid or nose from forehead.

. By twisting flap on its pedicle, as in making side of nose from lip.

. By everting flap entirely so that raw surface is uppermost, as in cover-
ing exstrophy of bladder by a scrotal ﬂag.

. Superimposing one flap on another which has been everted. This is
done where a thick wall is desirable, as in closing the front of an ex-
strophy of the bladder.

5. By jumping, or carrying flap across a bridge of skin, and fixing only
its end to the part to be repaired. When the flap has become at-
tached the pedicle is severed.

6. By slipping a flap through a sort of buttonhole ; as in closing an open-
ing in thecheek by a flap turned uE from the neck and slipped through
a cutaneous incision made along the lower part of the jaw.

B. Putting in place gradually by successive migrations, by same manceuvres
as when the flap is placed at once in its permanent position.

This method is not very commonly needed, but may be valuable
when there is nothing but cicatricial material in the immediate
vicinity of the part to be repaired. ’

II. Transplanting without a pedicle.

a. By caretully suturing or fixing in the gap areas of tissue recently dissected
from distant regions, or taken from the lower animals; such as re-
placing the bone button after trephining, and inserting portions of
nerve-trunks in wounded nerves.

b. By skin-grafting with small pieces or large shavings of skin. This is the
mancenvre of this class that has been followed by the greatest success.
As it le:sens cicatricial contraction it may be advantageously used at
times in plastic operations that necessarily leave surfaces to heal by
granulation. Skin from the frog’s abdomen may answer well.

¢. By readjusting finger-tips, ears, and noses recently completely severed by
injuries.

RETRENCHMENT—removing superfluous material and causing cicatricial contraction.

1. By cutting out elliptical or semi-elliptical pieces of tissue, as in ptosis, cystocele,
and prolapse of the rectum.
II. By cutting out triangular or wedge-shaped (portions of tissue, as in closing the
vaginal aperture, decreasing the size of a lip, ear or nose, and separating
webbed fingers.

[ )

-

Retrenchment is often valuable because it decreases the relative size
of features ; thus, if a nose has been partially lost the upper lip appears
too large, and its diminution will render the deficient nose less notice-
able. When material is taken from the prominent feature, and es-
pecially if added to the other, the normal proportion is nearly reéstab-
lished and deformity greatly concealed.

To secure success in plastic devices certain precautions should be
observed. In the first place, the patient should be in good general
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health and free from irritation or inflammation about the seat of the
proposed operation. In transferring or transplanting it is desirable to
select normal integument for the flap, because cicatricial tissue is almost
sure to slough if dissected from the subjacent structures. Approxi-
mation and sliding operations, however, may be successfully performed
with cicatricial tissue, because these methods interfere very little with
the vascular supply from beneath.

All flaps should be made large, thick, and with a good vascular
supply through a wide pedicle. As soon as the flap is dissected loose,
it shrinks and becomes paler and cooler. Hence, it should consist of
skin and plenty of subcutaneous tissue, because thick flaps contract less
and are more vascular. It should be made about one-third larger in
area than the space to be filled and should be allowed to cool as little
as possible by being placed in position as quickly as practicable. Itis
preferable to freshen the edges of the part to be repaired before making
the flap. This is especially true in transplanting flaps.

It is sometimes well to cut a diagram of the flap out of paper or
cloth, and mark a similar outline upon the skin with ink before be-
ginning the dissection of the flap. It must be remembered that when
the flap is formed it contracts very much. At the same time the gap
from which it was taken appears larger than is really the fact, because
of retraction of the margins of the wound. Nevertheless, it is well to
make the flap at least one-third larger and much thicker than the
space into which it is to be interpolated would seem to require, since the
flap shrinks at once and may undergo contraction and absorption from
cicatricial changes for many weeks after union has occurred. Any re-
dundancy can be readily removed when lapse of time proves it actu-
ally to exist.

To guard against imperfect nutrition and consequent sloughing of

“the flap, it is well to make it with its long axis corresponding with the
direction of arterial supply, and its base presenting toward the cardiac
portion of the arteries. Where there is very free anastomosis, as upon
the face, this rule may be disregarded to a considerable extent. The
calibre of the supplying vessels must not be interfered with by too
much twisting or tension of the pedicle, which must always be wide
and thick. Injurious tension on the pedicle can frequently be pre-
vented by cutting a pedicle with curved margins, which will allow in-
creased stretching without occluding the vessels. Skin free from hairs
should be selected when possible, unless it is desired to make eyebrows
or evelids with lashes.

A gap to be filled by interpolation and parts to be united by ap-
proximation should have their surfaces prepared by such free incisions
as will give abundant areas of contact for union by first intention. It
is an error to pare away so little tissue that only a thin raw edge is
obtained. It ix necessary to have broad surfaces of contact to make
successful plastic operations, and these must be obtained even at the sac-
rifice of considerable material. Operations for harelip and torn peri-
neum are often imperfect because of neglect of this rule.
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When all hemorrhage from the flaps and freshened edges has been
controlled, accurate approximation is to be made by numerous sutures,
which should hold the parts merely in contact, allowing them to lie
loosely and without tension. It is important in constructing new
noses and other features to be satisfied at first with obtaining a bulky
semblance of the organ and not to endeavor to trim down the struc-
tures to an accurate conformation, because it is impossible to estimate
the amount and character of cicatricial shrinkage which will occur.

Exudation and organization of lymph sufficient to hold the parts to-
gether with moderate firmness occurs in from two to three days; then
some or all of the sutures may usually be removed. Aseptic sutures
cause so little local irritation that they may be allowed to remain as
long as there is any danger of disruption of the adhering parts. Ab-
solute antisepsis adds greatly to the success of plastic operations, and
causes healing with the minimum degree of scarring.

In transplanting without a pedicle, it is of the utmost importance
that the tissues be kept absolutely aseptic and warm. Disks of bone,
pieces of nerve, skin shavings, and such tissues, when to be thus used,
should be kept warm in sterilized salt solution (0.6 per cent.) of about
105° F. If antiseptic solutions are employed, they should be weak
and unirritating.

The success following well devised and carefully performed plastic
operations is very gratifying. It is especially so in cosmetic opera-

Fic. 62. F16. 63.

Plastic operation by V-shaped flap to correct ever-  Plastic operation by V-sha flap. Sutures
sion of lower eyelild. P npplied.y (Srupll.)\evdm.’p

tions, since the improved appearance, though not equal to the normal
condition, is of great solace to the disfigured patient. It is always a
long time before the cicatrices become white and soft; therefore the
full result is not apparent until many months have elapsed.
.The disabilities due to fistules, ruptured perineum, and many other
conditions, can often be entirely removed by plastic surgery. If gan-
11 '
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grene of the flap does not occur before the end of the fourth day it is
not likely to take place, and the integrity of the operation is pretty
well assured. If, however, during the first three or four days the flap
becomes grayish and pulpy and shows
Fio. 64. a loosened cuticle, or, on the other
hand, if it assumes a dry and with-
ered appearance, it is evident that de-
struction by sloughing of more or less
tissue is supervening. The surgeon
should, nevertheless, leave the parts
in position, keep them warm, and dis-
turb the dressings as little as possible,
because the gangrene may involve
only the edges or the superficial layers
of the flaps.

To illustrate the manner of doing
plastic operations a few general meth-
ods will be described. As every case
has peculiarities of its own, the illus-
trations are given merely as types
which will prove suggestive.

Harelip, as will be shown in an-
other part of this treatise, is usually
remedied by paring the edges of the
cleft and approximating the freshened
surfaces. Ectropium, or eversion of

Operation for depressed scar. a shows lines the lower e)'elid from cicatricial con-
of incision around depressed scar, and knife traction, is greatly improved by mak-

separating skin from underlying tissues. b. | P
l-ltfg-.-s sutured after being drawn to middle jng g AY .Shaped incision downward,

line over depressed tissues which have been N . A
made raw by scraping. with its base embracing the everted
section of the lid, and dissecting the
tense structures from the subjacent muscles so that the V-shaped area
of the skin can be slid upward until the lid assumes its natural posi-
tion. The gaping wound left below and laterally can usually be closed
by stretching the skin or by interpolating flaps. This principle of
relieving tension can be utilized in many regions after deformity
from burns. The point of the V must always be in the line of great-
est tension.

Depressed and irregular cicatrices, such as occur in the neck after
chronic suppuration of lymphatic glands, can be rendered more sightly
by carrying an elliptical incision around them, freeing the integument
laterally, and drawing the under-cut skin over the depression, which
has previously been made raw by abrasion. It has been proposed by
Mr. Adams to cut loose the deep attachments of such scars with a
tenotome, and then to keep the scar tissue raised for a few days by pins
inserted beneath.  Elevated scars can be excised as tumors, though the
redundancy sometimes returns.

Plastic operations for reconstructing the nose may be made by
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transferring flaps from the forehead, or from the arm as suggested by

Taliacotius.
out of a piece cut from the entire
thickness of the upper lip. Por-
tions of the nose may be restored
by flaps from the checks or upper
lip. It is well to remember that
taking portions of the lip away
gives a flattened nose a more
marked prominence ; hence, two
indications are fulfilled by using
labial flaps for rhinoplastic pro-
cedures. The parts may be kept
in place by transfixing the organ
and the septum with pins, or tubes
or plugs may be placed in the nos-
trils for a few days. When the
bridge is very much shrunken,
flaps from the forehead and checks
may be superposed to give thick-
ness. The lower lip can be re-
paired by flaps from the chin or

The septum, or at least the columna, can be well made

Fic. 65.

2 ¢
s
=

Outline of flap taken from upper lip for recon-
struction of ala of nose.

cheeks ; or from the upper lip if the loss of substance is near the
angle of the mouth. The plastic operations by which crooked noses

Fi1c. 66.

a
Shows outline of flaps for making the nasal bridge
higher. (STIMSOXN.)

b
Shows the frontal flap turned down under the
lateral flaps. The raw surface on forchead is left
to granulate or covered with skin shavings.
(STIMSON,)

and other deformed features are improved vary with the character of

the distortion.!

1 See Author's monogruph on the Cure of Crooked and Otherwise Deformed Noses.






PART II.

SPECIAL SURGICAL PATHOLOGY OR PRACTICE OF
SURGERY.

CHAPTER XIIL
SURGERY OF SPECIAL STRUCTURES.

DISEASES AND INJURIES OF THE SKIN AND ITS APPEN-
DAGES AND OF THE SUBCUTANEOUS TISSUE.

WART OR VERRUCA.

Definition.—A wart is a circumscribed hypertrophy of the cutane-
ous papille.

Pathology.—It is in fact a papilloma, and may have a smooth or
rough surface according to the arrangement of epithelium covering the
enlarged papille. The histology of papilloma is discussed in. the
chapter on tumors. Warts may be quite hard and horny, as in the
common form found on the hands; moderately soft, as seen upon the
backs of old persons; or very soft and friable, as the moist verrycous
vegetations situated upon the anal and genital muco-cutaneous surfaces,
The last are not syphilitic, but depend upon an irritation due to muco- -
purulent discharges of any kind. The discharge may be venereal,
but this has nothing to do with its causing the warts. The growths
are very vascular and may be the source of hemorrhages. The fetid
oder i due to decomposition of the secretions. The other forms are
not very vascular and are usually darker than the adjacent skin.
Warts on mucous membranes often bleed freely and in the bladder
and urethra may cause obstruction to urination. A warty growth
occurs on the hands of those engaged in making post-mortem exami-
nations, as a result of infection, it is believed, with the tuberecle
bacillus. The horny wart at times disappcars spontaneously, hence the
reputation of many houschold applications.

Treatment.—Excision with scissors or curette or repeated cauteri-
zation with nitric acid, chromic acid, glacial acetic acid, or cthylate of
sodium is the best treatment. A mixture of salicylic acid (gr. xxx),
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extract of cannabis indica (gr. x), and collodion (3j) is recommended
to be applied daily. After a few days the devitalized tissue should be
scraped off. Ligation may be employed if the wart is pedunculated.

The soft warts, often improperly called venereal vegetations, may be
treated in the same way, though, when large, provision against hemor-
rhage must be made by the surgeon being ready to apply pressure or
astringents. Powdered tannic acid ix a good styptic application. The
actual cautery may be used for removing very large masses of these
vegetations.

CORN OR CLAVTUS.

Definition.—A corn is a small, circumscribed, cone-shaped callosity,
due to hypertrophy of the epidermis, usually situated upon the feet or
hands, and having its apex pressing upon the papillary layer of the
skin.

Pathology.—A corn is originally a papilloma, but as the epidermis
thickens it is pressed into the underlying tissues like a nail driven
into a board and the papille finally atrophy. The cause of corns is
pressure, of misfitting shoes or from some instrument used in manual
labor, which induces chronic inflammatory hyperplasia. The pain is
due to pressure on the delicate papillary layer of the true skin, be-
tween which and the callosity a small bursa is sometimes developed.
If active inflammation and suppuration occur beneath the corn, the pain
is intense, because the pus cannot escape through the thickened epi-
dermis. 'When moisture is constantly present, as between the toes, the
corn is macerated and is called a soft corn. Pathologically hard and soft
corns are the same. A hard corn is occasionally found under the toe-
nail. ‘

Treatment.—The treatment consists in removing pressure by wear-
ing broad-sole shoes, straight along the inner border, with low heels.
The hardened epidermis may be scraped or cut away. This is best
done perhaps after softening the epidermix by soaking in hot water, by
poultices, or by applications of alkaline solutions, such as sodium car-
bonate (gr. x to f3j). In using strong alkalies care should be exercised
not to touch surrounding parts. The corn may be surrounded with a
ring of wax. Nitric acid applied to the corn devitalizes it and per-
mits it to be gradually cut away. As the removal of the horny ex-
terior relieves the pressure on the true skin, pain will be mitigated by
these measures. A thick pad or plaster with a central perforation to
admit the callosity will palliate pain in the same way. The salicylic
acid application given for the treatment of warts is often beneficial in
cases of corns. Strong applications of nitrate of silver will often re-
lieve the pain of cither hard or soft corns. Inflamed corns require
elevation of the foot and moist antizeptic dressings. Gauze moistened
with an antiseptic solution and covered with rubber tissue, oiled silk
or waxed paper is an antiseptic poultice and is valuable. Soft corns
are benefited by dusting tannic acid or oxide of zinc upon them. These
modes of treatment are only palliative. Excision of the horny cone-
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shaped mass by careful dissection or by cutting out an elliptical por-
tion of tissue down to the superficial fascia is the radical treatment.
If abscess occurs under the corn prompt incision will relieve pain and
probably effect a permanent cure. Operations on corns must be aseptic.

It must be remembered that the peripheral circulation in the feet of
old and infirm persons is not vigorous; hence, slight operative inter-
ference may be followed by gangrene in such patients.

BOIL OR FURUNCLE.

Definition.—A boil is a circumscribed, painful and reddish eleva-
tion, due to a localized pyogenic infection of the skin and cellular tis-
sue, usually terminating in central suppuration and sloughing. The
infection usually begins in a hair follicle or sebaceous gland.

Pathology.—Furuncles occur singly or scattered over the surface
in crops, showing a predilection for the back, axille, perineum, but-
tocks, legs and face. They are at times associated with diabetes and
other diathetic conditions. The golden and white staphylococci are
the usual cause.

There seem to be two classes of boils: Those primarily superficial,
due to local irritation about a hair follicle or sebaceous gland, as when
the hands are exposed to irritating fluids in dissecting ; and those which
begin deeply on account of a localized depressed state of resistance in
the cellular elements of the skin and subcutaneous tissue. Boils oc-
cur among those of depraved physical condition and in those of ro-
bust and vigorous health. Sea air has a tendency to induce their ap-
pearance in many people. The cause of furuncle is a mycotic one.
The cocci in many instances enter the sebaceous duct or hair follicle
from the surface of the skin. In other cases, probably, they are in
the blood and become localized at a point where the tissues have least
resisting power. This explains the location of boils and their occur-
rence in the healthy. )

Symptoms.—The sharp stinging pain felt upon accidental pressure
may first call attention to a small, red pimple, which gradually en-
larges, becomes hard and purplish and is surrounded by a red areola.
The pain becomes throbbing and constant. About the fifth day a yel-
lowish spot at the apex of the elevation proclaims the occurrence of
suppuration and in a day or two longer a cylindrical greenish-yellow
core or slough of cellular tissue is discharged by the suppurative pro-
cess, leaving a deep, punched-out looking cavity. This is gradually
filled by granulations, the adjacent exudation of lymph is absorbed so
that the tissues around regain their normal softness, and cicatrization
is finally accomplished.

The course of a moderate size boil, that is, one which with its are-
ola is say 1} inches in diameter, is run in eight or ten days. Pain
subsides as soon as the slough or core is discharged. Smaller boils or
pimples frequently appear in the same locality some days after the
disappearance of the primary boil. Lymphatic glandular involve-
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ment is common during the height of the inflammation. Occasionally
the inflammation terminates by resolution, and as no discharge takes
place such furuncles are termed blind boils. Severe boils usually
cause some fever.

The diagnosis between furuncle and its congener, carbuncle, is made
by the single point of suppuration, the circular and conical shape, the
smaller size, the tenderness on pressure, which does not exist in car-
buncle, and the usual association with other boils.

Treatment.—It is sometimes possible to abort furuncle by early
applications of tincture of iodine, nitrate of silver blisters or undi-
luted carbolic acid, or by puncture with a red-hot needle. Carbolic
acid has been injected into the forming boil with alleged advantage.

Pain is quieted and suppuration probably hastened by wet antisep-
tic dressings covered with rubber tissue or oiled silk so as to consti-
tute poultices, and by anodyne applications, of which belladonna plas-
ter or ichthyol and extract of belladonna in equal parts are examples;
but these are far inferior to early and free incision under local anses-
thesia, which relieves tension and pain, depletes the engorged tissues
and allows rapid extrusion of the slough. It is the effort of the dead
cellular tissue to escape that, in the majority of instances, causes much
of the pain.

Scraping the diseased tissue out with the curette or excising it while
the patient is etherized may hasten cure. Dry antiseptic dressings
should be used after the slough has been removed or discharged.

The treatment of the condition giving rise to a succession of boils
(furunculosis) is difficult, because a determination of the underlying
causes is often impossible. Impoverished blood demands iron, qui-
nine, mineral acids, cod-liver oil, malt and alcoholic beverages and
pure air. Arsenic (gr. gy to 1'g), hyposulphite of sodium (3ss to 3j),
sulphide of calcium (gr. ij to gr. iv), and solution of potassa (Mxv to
Mxxx) have some reputation as antagonists to the furunculous dia-
thesis, and one or other may be administered three or four times daily.
Eliminative measures, such as the Turkish bath, should be employed ;
and any gastric, intestinal or genital derangement corrected. Thorough
cleansing of the skin with soap, aided perhaps by turpentine, ether
and non-poizonous antiseptics, scems most philosophical. The occa-
sional association of furunculous inflammations with syphilis, septi-
ceemia, nephritis and diabetes must not be forgotten.

CARBUNCLE.

Definition.—Carbuncle is a more or less localized, deeply-seated
suppurative inflammation of the skin and cellular tissue, attended by a
hard, very painful, flattened swelling and asthenic symptoms. It is a
similar infeetion to the furuncle, but the infection probably occurs at
more than one spot. The infection is said by Warren to travel
through the columns of fatty tissue in the skin.

Pathology.—This scction does not discus= the local lesion of malig-
nant pustule, or anthrax, which is spoken of in an earlier chapter.
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Unfortunately the term anthrax is sometimes applied to carbuncle.
Carbuncle is due to pyogenic organisms. There is a great clinical
similarity between furuncle and the more severe disease, carbuncle.

Symptoms.—Carbuncle is usually single and is most frequent in
celderly people and in those of impaired health ; it is often associated
with diabetes and chronic renal disease. A chill may be the premoni-
tion of the carbuncle, which appears as a painful red spot, perhaps
surmounted by a vesicle. The posterior part of the trunk and neck
is its favorite locality. A firm, flattened, dusky red swelling, evi-
dently involving a considerable depth of tissue and exceedingly pain-
ful, though the pain is not much incrcased by pressure, soon shows
that a mere furuncle is not to be expected. The brawny inflamma-
tion is localized ; though it evinces some tendency to spread, which is
quite unlike the sharply-defined furunculous affection. .

The feeling of tension and the throbbing pain are very marked, the
muscles in the vicinity become stiff from pain, and glandular swelling
is quite prominent. After the lapse of ten days or two weeks the skin
softens, first perhaps becoming vascular, and is riddled by gangrenous
openings through which sloughing cellular tissue and ichorous pus is
discharged. Tough fibrous cords or sloughs are extruded and the con-
tinuous destruction of the skin goes on until there is left a deep exca-
vated ulcer with irregular indurated margins. The diameter of a car-
buncle varies from one to six inches and it may extend down to the
underlying muscular tissue, but rarely goes beyond. The duration of
the disease is a month or six weeks, though this period may be greatly
lengthened by indolent cicatrization of the ulceration. The prognosis
is exceedingly unfavorable when the carbuncle is large and situated
upon the head or neck, especially if the patient is old or infirm.

The constitutional symptoms are asthenic, and are of course more
grave if the sloughing causes profuse hemorrhage.

Treatment.—The internal treatment, therefore, comprises suppor-
tive and anodyne measures, for even preliminary depletion would be
inadvisable. Quinia (gr. x—xv daily), dried sulphate of iron (gr. iij-vj
daily), and milk punch (whiskey, f3j—v daily) represent the character
of agents to be employed in severe cases.

Ice has been recommended as a local application in the early stage
to cause the diseasc to abort. Blisters are sometimes employed with a
similar object, and are also sometimes applied around the carbuncle to
prevent extension of the inflammation by causing abundant effusion of
serum. Circular compression made by plasters with a central hole
over the focus of inflammation or by a cupping glass has advocates, who
think that the progress of the carbuncle is limited or its severity les-
sened by this device. When it is evident that arrest cannot be accom-
plizhed, moist antiseptic dressings, covered with rubber cloth to pre-
vent evaporation, are the proper applications to hasten suppuration and
the discharge of the gangrenous tissue. The treatment by incision, or
by curetting or excision is in accord with the pathology of the disease.
The earlier the sloughing and suppurating mass is removed the better
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for the patient. Incision aids in the spontaneous extrusion ; curetting
or excision is a more radical and quicker method. Judgment is re-
quired on the part of the surgeon to determine which is best. Sub-
cutaneous injection of undiluted carbolic acid may be valuable in an-
tagonizing the infecting agent. Thorough cleansing with sublimate
solution (1:1000) of the cavities under the perforated and sieve-like
integument is judicious. Cicatrization of the resulting ulcer is accom-
plished as in ordinary cases of ulceration after gangrene. Stimulating
ointments or lotions and skin-grafting may be required. The cicatricial
contraction is usually less than would seem probable from the extent
of the ulceration. This is due to the fact that the thickened and in-
durated edges give the ulcer a factitious depth.

Capillary hemorrhage may be pretty free after operative treatment
but will relieve engorgement ; it is not likely to do harm, even in the
asthenic condition present, unless a vessel of considerable size is
wounded. Pressure with compresses and bandages will control the
bleeding, if it is sufficient to require treatment. Applications of very
hot water have a styptic influence. The diseased structures may be
destroyed without hemorrhage by the application of caustic potassa,
which cauterizes and causes chemical destruction of the skin and sub-
cutaneous tissue. Cauterization with a hot iron might be employed.

LUPUS.

Deflnition.—Lupus, or lupus vulgaris, is a chronic cellular infiltra-
tion of the skin, exhibiting itself as irregular, nodular, reddish-brown
patches of granulation tissue, which may or may not proceed to destruc-
tive ulceration but which usually leave disfiguring cicatrices. Lupus,
as previously stated, is a form of cutaneous tuberculosis, due to the
tubercle bacillus.

Pathology.—The disease has an important surgical bearing, because
there is a liability of its being confounded with syphilitic and epithelio-
matous ulceration. The superficial form of lupus, erythematous lupus
as it is called, is a different affection from ulcerating lupus. It is
a skin disease located especially in the sebaceous glands and does not
interest the surgeon.

Symptoms.—Lupus begins as a group of small, hardened, reddish-
brown points in the skin which increase until they become papules or
tubercles. The patch may enlarge or several small patches may coalesce.
There is no pain. Cure may occur at this stage by absorption of the
nodules, leaving an atrophic kind of scar; or destructive ulceration
of the affected skin may take place. Such ulceration is exceedingly
chronic and is characterized by accumulation of crusts, slight discharge,
slow involvement and destruction of underlying cartilaginous structures,
and contracting cicatrices which cause marked deformity. Ulcerating
lupus usually attacks the face in the neighborhood of the mouth, nose,
and cars, but may appear upon other parts of the body, especially the

ere may be slight pain in the later stages of the disease.
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The causation of lupus is the tubercle bacillus.

The general health

may be good. It occurs in children chiefly, and is rare in this coun-
try, except among the foreign element of our population.

Lupus must be carefully differentiated from syphilitic ulcers and
from epithelioma, which shows a predilection to attack similar regions

of the face.

ULCERATION FROM LuUpus.

Comparatively superficial.

Area rather small.

Ulceration usually limited to one region.

Increases by coalescing of adjacent
patches,

Border illy defined.

Discharge slight and not fetid.

Scabs thin and reddish-brown.

Progress slow, takes months to develop.

Scars hard, yellowish, and have great
tendency to contract.

No other lesions.

Not improved by medicinal treatment.

ULceraTIiON FROM LuPvs.
Usually upon face, may attack other parts.

Induration not very marked and is diffuse.

No pain.

Ulceration begins at several points of the
patch.

Destruction of tissue usually not very

great.
No hard and everted border ever present.
Ulcer usually rather superficial, with base

of small, red granulations.
Slow in its progress.

SypHILITIC ULCERATION.

Quite deep, often excavated.
Area may be quite large.
Ulcers often disseminated over surface of

y.

Ulcers remain separate.

Border sharﬁly efined.

Discharge abundant and foul.

Scabs thick, often greenish.

Progress more rapid, a large ulcer will
develop in a few weeks. -

Scars soft, whitish, have little contractile
tendency.

Lesions ofy bones, glands, etc.

Cured by mercury and potassium iodide
in full doses.

EpPrrHELIOMATOUS ULCERATION

Situated usually at muco-cutaneous junc-
tions.

Induration well marked and circum-
scribed.

Pain may be quite severe.

Ulceration begins at one point and
spreads.

Destruction and loss of substance great.

Indurated and everted border a charac-
teristic. .

Ulcer deep, with uneven base and foul
discharge.

More rapid in its pro,

Occurs especially in children. Occurs especially in am and aged.

It will be seen that the clinical history of the ulcerative stages of
these affections—lupus, syphilis, and epithelioma—is very different.

Treatment.—This intractable affection requires active and pro-
longed treatment. Good nutritious food, general hygienic measures
and constitutional and local remedies are demanded.

Cod-liver oil (f3ij to f3ss), iodide of potassium (gr. v—x), and syrup
of iodide of iron (f3ss to £3j) are probably the most valuable internal
remedies, and should be tested before severe local applications are
adopted. Arsenicisa constitutional remedy worthy of trial. Caustics
are necessary as topical remedies, unless absorption of the infiltration
occurs in the early stages of the disease. Absorption may possibly
be assisted at this time by painting with tincture of iodine, undiluted
or mixed with glycerin, or by applying tar or some mercurial oint-
ment, or using iodoform powder. Later it becomes necesary to use
caustics to destroy the discased tissue. Nitrate of silver is highly
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recommended by Hebra, but it is not as powerful as other agents,
which, however, in some instances destroy the healthy as well as the
unhealthy skin. Potassa and lime are painful applications, and have
a very destructive tendency ; hence, the surrounding parts must be
protected by pieces of plaster or cloth, and some weak acid should be
at hand to neutralize the alkali if necessary. Arsenious acid (gr.
xx—-Xxx to 3j of ointment) is painful, but acts only on affected struc-
tures. Pyrogallic acid ointment (3j to 3j) is painless, and acts very
slightly on the normal tissue. Chromic acid, to which a few drops of
water have been added, applied with a brush, is my favorite for such
purposes. Solution of ethylate of sodium may be used and is effi-
cacious as a destroyer of abnormal structures. Scraping away the dis-
eased skin with a sharp-edged scoop or curette and applying subse-
quently caustics, such as zinc chloride or one of those mentioned above,
is a proper and often efficient method of treatment. The thermo-
cautery or galvanic cautery, is an available method of obtaining a
similar object. © Excision of the ulcer may sometimes be justifiable
when the gap can be closed by a plastic procedure. Multiple incisions
are said to be beneficial by arousing traumatic inflammation.

Koch’s tuberculin used hypodermically has had some reputation as
a remedy.

ARABIAN ELEPHANTIASIS.
Definition.— Arabian clephantiasis, or Barbadoes leg, is a local dis-
ease, characterized by chronic hypertrophy of the skin and underlying

cellular tissue, giving rise to discoloration, thickening, induration,
warty growths and deformity.

Fic. 67.

Arabian elephantiasis.

It is essentially different from Grecian elephantiasis, or leprosy,
which ix due to a vegetable parasite, the bacillus of leprosy.  Leprosy
does not belong to the domain of surgery.
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Symptoms.—The first step in the disease is a local inflammation of
an erysipelatous kind, accompanied by involvement of the lymphatic
vessels and glands. This attack subsides, leaving the part, usually a
leg or the genitals, somewhat enlarged and cedematous. Recurrence
of such inflammatory conditions takes place at intervals, leaving in

cach instance more thickening and deformity. In the course of a year
or two the hypertrophied skin and subcutaneous tissue cause the part
to assume enormous proportions. The thickened, hardened skin hangs
in irregular folds, and the surface often becomes eczematous. From
the accompanying fissures and ulcers bloody serum exudes and causes
scabs to form. The surface may be smooth and eczematous, or very
rough, from the development of papillary enlargements or warts. The
enlarged region is usually darker than natural and greatly misshapen.
The decomposing secretions, if abundant, give rise to fetor. The
great weight is a source of inconvenience, and pain or itching may at
times add to the patient’s discomfort. During the active inflamma-
tory periods fever is present, and the local symptoms are more severe.

Arabian elephantiasis is not common in the United States, but is
frequently seen in the West Indies, South America and other tropical
countries. A condition resembling, if not identical - with it, is not
infrequently seen associated with chronic leg ulcer. The cause is ob-
scure, but is probably connected with the lymphatic system. The dis-
ease is attributed by some investigators to occlusion of the lymphatic
vessels by an animal parasite, the filaria. Itis found among the poor,
especially in adults, and is neither hereditary nor contagious. It is
always chronic in its progress, and does not tend to a fatal issue. One
of the legs, the scrotum, penis or vulva is the usual situation of the
disease.

Pathologically it consists of an hypertrophy of the skin and areolar
tissue, with enlarged blood vessels and dilated lymphatics. In very
protracted cases muscular atrophy and degeneration, and thickening
of the bones take place. :

Treatment.—It should be treated in the acute inflammatory stages
by rest in the horizontal posture, and by cold water and anodyne ap-
plications. 'When these symptoms have abated inunction with mer-
curial ointment, painting with tincture of iodine and the application
of the elastic bandage are the best methods of inducing absorption and
diminution of bulk. Continuous elevation of the limb should always
form an important factor of the treatment. The rapid decrease in size
under elevation and frequent readjustment of the elastic bandage is
often a matter of astonishment, but the hypertrophy is liable to return
when the patient regains the erect position. The eczematous compli-
cation is often benefited by a paste of salicylic acid (3ij), carbolic acid
(3i)), zinc oxide (3ss), mucilage (3xx), and glycerin (3xx).

Ligation of the main arterial trunk has been followed by apparent
amelioration. Amputation may, at times, be justifiable.
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BURNS.

Definition.—Burns are injuries produced by the application to the
surface of heat sufficient to cause inflammation or destroy the vitality
of the tissues. Scalds are burns due to contact with hot fluids.

Pathology.—Sunburn is a dermatitis, or inflammation of the skin,
resembling that caused by heat, but due to exposure to the sun’s rays.
Such inflammation is prevented by protecting the skin with dark veils
or clothing, and, when caused, is to be treated as an ordinary burn by
cooling and anodyne applications. Injuries due to the chemical action
of strong acids and alkalies are improperly called burns, though the
effects are similar to those caused by heat.

Injuries from chemicals should be treated locally at first by weak
alkaline or acid solutions to neutralize respectively the acid or alkali
doing the mischief. The subsequent treatment is identical with that
of burns. Lightning and contact with electric light wires sometimes
causes burns, in addition to the nervous phenomena due to the electric
current. The burns are to be treated as other burns. Prolonged ex-
posure to the X-rays for taking skiagraphs or when working with the
apparatus causes a dermatitis which is often called a burn. It is appar-
ently due to electrical irritation of the skin and is prevented, it is said,
by interposing an aluminum plate between the Crookes’s tube and the
skin. The inflammation and sloughing may be severe, and require
treatment similar to that used for such conditions from other causes.

The local effects of contact with heat necessarily depend upon the
temperature and the time of exposure. There are practically only
three classes of burns: 1. Erythematous burns, or those so superficial
in their influence that nothing further than hypersemia and slight serous
effusion into the skin occur. 2. Vesicating burns, which do a greater
degrec of damage, and are followed by vesicles resulting from an effu-
=ion of serum between the derma and epidermis. 3. Necrotic burns,
which are followed by eschars, because the upper portion of the derma,
or, perhaps, the whole thickness of the skin, or the muscles, fascize and
bones are devitalized.

Symptoms.—In erythematous burns the skin is red, painful, and
swollen ; but these inflammatory symptoms subside in a few hours or
days, and no cicatrix is left, even when desquamation takes place.

Vesicating burns promptly show vesicles or blebs filled with clear
or blood-stained serum, and are the seat of active inflammation caus-
ing severe pain. The serum escapes by rupture of the vesicle or is
absorbed, and a new epidermis is formed in the course of a week. If
the old cuticle is early cast off or removed by friction, so that the
cutis is exposed to irritation and to pus infection from pyogenic germs,
in the air or on the clothing, great pain and superficial suppuration
result.  No cicatrix follows vesicating burns, though a discolored stain,
similar to that seen after blistering with cantharides, may remain for
a time.

Necrotic burns destroy the vitality of the tizsues; therefore the
eschars, when separated, leave ulcerated surfaces to heal by granula-
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tion. The pain of such burns is intense, if shock does not prevent
its being felt. The dirty brown color of such burns is characteristic,
but it is impossible to tell how deep the destruction has been until the
sloughs separate. If the parts are kept aseptic there will be no sup-
puration under the eschars, which will drop off when the parts are
healed. Cicatricial contraction and deformity are usually great. The
cicatrices may assume a very rough and irregular appearance from ab-
normal development of fibrous tissue. Keloid and malignant degen-
erations at times attack such scars.

The constitutional effects of burns vary with the amount of surface
involved and the degree of burning. An erythematous burn of a
large surface will cause more dangerous symptoms than a deeper burn
of limited area. When burns are severe enough to cause constitu-
tional manifestations, these symptoms are exhibited in three stages: 1,
that of shock ; 2, that of imflammatory fever; 3, that of exhaustion.

The stage of shock is accompanied by feeble, frequent pulse, great
depression of the nervous system, lowered temperature, chills, nausea,
restlessness and perhaps delirium. Pain is not very prominent if
shock is great. Greater shock attends burns of the trunk than of the
limbs. Congestion of the brain, of the thoracic and abdominal or-
gans occurs, and the patient often dies in twelve or twenty-four hours
without showing any reaction from the collapsed state. The degree
of shock caused in children and the aged is greater than in the mid-
dle period of life.

The stage of inflammatory fever, which lasts from the second to
about the fourteenth day, is characterized by increased bodily tempera-
ture, disordered secretions, great thirst, and often by inflammation of
the internal organs, such as cerebral meningitis, bronchitis, pleuro-
pneumonia, nephritis and enteritis. It is due largely, if not entirely,
to infection of the burned surfaces. Ulceration of the duodenum,
sometimes proceeding to perforation, is a remarkable lesion occurring
at times during this stage. It is to be suspected if hypogastric pain,
vomiting of blood, abdominal tenderness, and bloody stools are ob-
served. Its occurrence has been attributed to the unusual vicarious
action thrown upon the duodenal glands, and also to a possible embolic
plugging of the vessels of the intestine. Neither of these theories has
been proved. Duodenal ulcer, if it occurs, is developed, as a rule,
about the seventh or tenth day of the inflammatory stage. In this
stage albuminuria varying with the temperature and a small vesicular
eruption thickly scattered over the trunk, have been noticed.

The stage of exhaustion is due to the depression, caused by the in-
flammatory irritation, and by the profuse suppuration often accompany-
ing the detachment of the eschars and the cicatrization of the resulting
ulcers. Infection usually occurs before the surgeon reaches the burned
patient. There is great debility but no pain unless the ulcers are
subjected to pressure or rudely handled in reapplying dressings.
Amyloid visceral changes may possibly result from prolonged suppu-
ration. Erysipelas and tetanus occur at times from infection.
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Few cases of severe burn, and superficial burns must be considered
severe if one-third of the surface be injured, survive until the suppura-
tive stage begins. The majority die of shock within the first thirty-
six hours. Many others die during the inflammatory stage from
asthenia, sepsis, and lesions of the internal organs. Inflammatory
edema of the glottis from inhalation of steam may be a cause of death ;
but flame itself is not inhaled, as is supposed by the laity. In most
instances where incinerated bodies are found in burned buildings,
asphyxia has occurred from the gaseous products of combustion before
the tissues have been subjected to the action of fire. Spontaneous
combustion of the human body is impossible.

Treatment.—The constitutional treatment of burns should be di-
rected to the relief of shock and pain, the prevention of secondary
visceral inflammations and the support of the general powers of the
system ; while topical remedies should be employed to relieve pain,
moderate local inflammation, prevent infection, hasten cicatrization,
and prevent contractile deformity.

Reaction from shock should be sought for by the application of heat
and the administration of stimulants and concentrated food in small
quantities. The hot bath (100° F.) may be available to raise temper-
ature and relieve pain. The addition of sodium bicarbonate to the
bath might be beneficial. Pain is to be relieved in severe cases by an
immediate hypodermic injection of a quarter or half grain of morphia,
or by the inhalation of an anwmsthetic. Anssthesia is often desirable
before attempts are made to remove the clothing ; small doses of mor-
phia will then be effective in prolonging the freedom from pain. In
the later stages of burns laxatives, diuretics, revulsives and other anti-
phlogistic measures may be demanded to prevent internal inflammation
and to substitute the derivative action of the skin. The stage of ex-
haustion preéminently requires tonies ; and on this account actively de-
pressing remedies are to be avoided in the inflammatory stage.

The local treatment varies with the degree of burn. Erythematous
. burns, if limited in extent, are relieved of pain by solution of sodium
bicarbonate, cold water, blotting paper soaked with molasses, lead
water and laudanum, and in fact by almost any dressing that excludes
air and constringes the dilated capillaries. Menthol might, from its
great refrigerant action, be exceedingly soothing. The application of
cold to large erythematous burns is ill-advised because of the tendency
to depress the surface temperature and congest the internal organs. A
houschold remedy for small burns of this degree is to hold the part
near a hot fire and thus apply dry heat. Zinc oxide ointment spread
on muslin, zinc oxide powder or wheat flour dusted over the burned
surface are recommended highly.

The proper treatment for vesicating burns is to puncture the blebs
carcfully and allow the serum to escape, so as to prevent the epidermis
being rudely rubbed off.  This epidermis makes the best possible
protection from irritation and septic infection. Antiseptic gauze or
cotton or some form of dry sterilized dressing should then be applied.



BURNS. 177

Salicylic acid cotton does well. Sublimate cotton would be apt to poi-
son the patient if used for cxtensive burns. The dressing should not be
changed oftener than once in two or three days, because detachment of
loosened cuticle and exposure to air increase pain, and germ infection
is likely to occur. Powders such as zinc oxide, boric acid and perhaps
sugar which is an antiseptic, form with the exuded fluids a coating which
serves as a good protection from atmospheric influences, and should not
be removed until detached spontaneously. Powders are probably better
than ointments and prevent septic contamination better. Iodoform
powder is liable to give rise to toxic symptoms when used in large
quantity. Boric and salicylic acids are harmless, or practically so.
Much harm is often done by tearing off the epidermis when remov-
ing underclothing. It is better, perhaps, to leave the soiled shirt or
drawers upon the body and saturate it with carbolized castor oil
(1:15) applied upon the outside. Three days later, if the patient
live so long, less harm will be occasioned by cutting and removing the
garments.

Necrotic burns require the same line of treatment as vesicating
burns, with which indeed they are usually associated. Continuous
immersion in a hot bath (100° F.) is a very valuable line of treatment.
After separation of the sloughs the ulcers are to be treated as previously
described. Metallic astringents are often exceedingly valuable to keep
down redundant granulations and hasten repair of the breach of con-
tinuity. Skin-grafting, in its numerous forms, is often required, and
lessens contraction of the cicatrix. Deep burns of extremities may be
so destructive to tissue or so threaten life by reason of spreading gan-
grene, hemorrhage, or violent inflammation that amputation gives the
best prospect of recovery.

When possible burned surfaces should at once be rendered aseptic by
thorough cleansing and disinfection with antiseptic solutions. To do
this etherization and scrubbing the burned surface with soap and a brush
may be justifiable if the patient’s condition does not contra-indicate.
Deaths occurring after the period of reaction are largely due to sepsis.

The greatest ingenuity has to be called into play in the endeavor to
prevent cicatricial contraction, which is especially marked when a
deep burn has injured the surface of a joint. The irresistible power
of the scar contractility everts the margins of mucous orifices, as in
ectropium, narrows the outlets of normal canals, flexes or extends joints
and renders them immovable, drags features out of position causing
horrid deformity, and binds neighboring members together into one
mass. During cicatrization this contraction should be prevented as
much as possible by keeping joints extended by splints or by weights
applied with adhesive plaster or by elastic bands. Adjacent surfaces
should be kept separated by similar measures or by interposed dress-
ings or metallic plates. It must be remembered that two apposed
granulating surfaces will readily become connected by union by second
intention. In this way several fingers may be united throughout their
entire length, if not enveloped in separate dressings.

12



178 SURGERY OF SPECIAL STRUCTURES.

Recent cicatrices may be stretched to a certain extent, but old onex
usually require operative treatment. Correction of deformity may at
times be accomplished by multiple incizion of the scar tissue or by
subcutaneous incisions and unfolding of inodular ridges. Plastic
operations are often requisite and gain the desired end by transferring
the tension to some neighboring region where the cutaneous structures
are sufficiently distensible to allow traction without causing distortion.

FROSTBITE AND CHILBLAIN.

Definition.—F'rostbite is the injury produced by the application to
the surface of cold sufficient to cause inflammation or to destroy the
vitality of the tissues.

Chilblain, or pernio, consists in a local paralysis and dilatation of
the capillaries of the skin caused by previous frostbite, giving rise to
a bluish-red swelling accompanied by great itching and tenderness, and
which may terminate in vesication and ulceration.

Symptoms.—When a man is exposed to extreme cold the circulation
and respiration become feeble, the limbs stiff and numb, the senses are
overcome by drowsiness, and he sinks into a comatose state. If he is
not rescued from this condition of apparent death, the fatal issue occurs
from congestion of the brain and other organs induced by the contrac-
tion of the vessels of the surface. The proper method of restoration
is the very gradual application of warmth by means of friction with
snow or cold water, followed by removal to a very slightly warmed
apartment, and the careful use of stimulants internally and warm em-
brocations externally.  Friction with cloths should also be made in
the direction of the venous current.  Artificial respiration and other
measures should be persisted in for many hours,

It ix, however, the local and not the general effects of cold that we
are now studying. Frostbites resemble burns, except that their course
is slow; and like burns are of three degrees of severity: 1, erythema-
tous ; 2, vesicular; 3, necrotic.

Erythematous frostbite follows exposure to a moderate degree of
cold, and is due to the capillary congestion and slight inflammatory
scrous cffusion that succeed the primary contraction of the vessels.
The =kin during the application of the low temperature becomes white
from deficient circulation, wrinkled and numb ; but as soon as return
to warmth occurs a bluish-redness, swelling and tingling pain or itch-
ing arise. The equilibrium of circulation is restored gradually and
no further pathological changes oceur.

When the cold is greater or more prolonged the parts become white,
entirely insensible and shrunken, and reaction is accompanied by in-
flammation, leading to vesication. The vesicles of vesicating frostbite
are usually filled with blood-stained serum, and there is danger of
gangrene oceurring from the violenee of the inflammatory process.

Extreme cold devitalizes the tissues at once and they have a mottled
appearance from coagulation of blood in the superficial vessels, It is
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said that the part may be brittle and easily broken, like glass. The
necrosed structures are finally separated in the same manner as sloughs
produced by heat or chemical agents. In these cases of necrotic frost-
bite, as well as in vesicating frostbite leading to gangrene because of
active inflammation, it is impossible to tell how much of the tissues is
capable of having physiological function restored. Amputation, there-
fore, must not be attempted in the primary condition of the injury.

The extremities and the peripheral points, such as the ears, nose and
chin, are most frequently frozen, because normal circulation is less ac-
tive in these localities. For a similar reason persons with weak hearts,
and those enfeebled by disease, dissipation, or old age are most liable
to suffer from exposure to low temperatures.

Parts of the body subjected to constriction from tight clothing, such
as gloves or shoes, or kept in contact with metal are especially apt to be
frozen. Cold combined with moisture or wind is more dangerous than
cold and dry weather without wind.

Chilblains are local dilatations of the cutancous capillaries, due to
slight frostbites or to freezing that has been repeated. The congestion
which occurs in these paretic vessels is accompanied by cdema,
bluish-red swelling, severe itching and burning, and occasionally by
the formation of vesicles and intractable ulcers. They are most fre-
quent in women and young persons, and those of feeble cutaneous
circulation, and give more trouble when the weather changes from cold
to warm than when it is continuously cold. When the limbs become
warm after going to bed or when the patient has been indulging in
stimulating food or beverages, the itching becomes almost intoler-
able.

Treatment.—The treatment of all degrees of frostbite should begin
by preventing sudden return to normal temperature, because sudden
access of blood to the injured capillaries will cause pain and a high
degree of inflammation. Hence the parts should never be subjected to
heat or put in warm water. The circulation and sensibility are to be
restored gradually by friction with articles only a little warmer than
the frozen parts. Snow, ice water, and wet cloths are usually employed
for this purpose. Afterward slightly stimulating applications, such as
alcohol, may be used to complete the reaction. Elevation of the limb
and friction toward the trunk may be valuable accessories, because the .
venous return is thus assisted and congestion in the semi-paralyzed
capillaries rendered less intense.

The erythematous, vesicular, and necrotic inflammations that occur
after reaction has been established are to be treated very much as burns
of similar degrees. Anodyne and cooling lotions or ointments, evacua-
tion of the serum in the vesicles, protection of the skin from atmospheric
contact and infection, and perhaps, moist antiseptic dressings, to sepa-
rate the sloughs are all indicated in the various degrees of injury.
The resulting ulcers.are managed as such, without regard to their
causation. Amputation is frequently required after severe frostbite,
but should not be done until the line of demarcation has been definitely
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formed. Parts that are insensitive when a needle is thrust into them
at the time of freezing, will often have the circulation restored, much
to the surprise of the surgeon.

The treatment of chilblains is very unsatisfactory. Tincture of
jodine ; carbolic acid (1 :10); carbolized ointment of petroleum ; ni-
trate of silver (1 : 40); menthol ; tincture of cantharides ; tincture of
aconite root ; mustard foot-baths ; nitric acid (1 : 30) ; ammonia ; tur-
pentine or camphor liniment ; chloroform ; metallic astringents and
chloral, as lotions or unguents, and similar applications, are to be tried.
Tincture of iodine (Mxx), ether (f3ij), collodion (f3j), may be applied
with a brush.  Perhaps hy podermic injections of fluid extract of ergot
(Mx) or of ergotine (gr. iij) near the seat of pain would be beneficial.
All pressure from shoes or gloves aggravates the pain, and should,
therefore, be avoided. The ulcers that occur demand treatment calcu-
lated to cause healing and to alleviate the itching pain.

INJURIES DUE TO ELECTRICAL CURRENTS.

Symptoms.—The passage on its way to the earth of a strong elec-
trical current through the animal body produces the same effects,
whether it be lightning or an artificial current from a ““live” wire.
Alternating currents are more dangerous than continuous currents.
The patient may be killed instantly, or, after a period of apparent
death, may recover. During the period of unconsciousness the respi-
ration may not be apparent and the pulse may be imperceptible. The
svmptoms may resemble those of laceration of the brain, namely, in-
sensibility, slow and labored respiration, weak and irregular pulse and
dilated pupils. Burns of the surface may be produced, especially
where the current entered the body and where it emerged. Laceration
of the soft tissues and injury of the bones may occur. The disorganiza-
tion of the blood and its extravasation from the vessels may cause marks
upon the surface having a branching or tree-like form. Money, keys
or buttons in or upon the clothes of the patient may be fused by the
current and be deposited as a thin metallic film on portions of the
skin.  When a rapid recovery does not occur, neurasthenia, partial
paralysis, blindnes= or insanity may ensue. The burns may be followed
by gangrene and heal very slowly. Exposure for a prolonged period
to the X-rays or exposure to these rays when the Crookes tube is too
near the skin may cause dermatitis and sloughing, which leads to a
very intractable chronic ulceration. This is said to be prevented by
interposing a sheet of aluminum connected with the earth.

Treatment.—The bystanders should remove the patient from con-
tact with the “live” wire, if he be still touching it, or shut off' the
current by the proper method of breaking the conducting wire. Care
must be taken that the current does not pass from the injured person
who is still in the circuit through the person who attempts to aid him.
The rescuer should put on rubber gloves before touching the patient ;
catch a portion of his clothing without touching his skin ; or wrap his
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own hands up in a dry cloth and break the circuit by then lifting the
patient by means of his clothing from the earth or wire. It is some-
times possible to slip a dry cloth between the patient and the ground
and thus break the circuit and make it safe to touch him while still in
contact with the live wire and earth. Another method of rescue is to
push away the wire with a dry stick, or cut it with a pair of scissors
with dry wooden handles. Wet clothing greatly increases the danger
of conduction. These precautions are unnecessary when the shock
has occurred from lightning directly or by the induced current due to
an adjacent object being struck by lightning. Persons struck by light-
ning or shocked from a live wire should be treated for a long time, even
if apparently dead, since recovery has taken place after several hours
of apparent death. Artificial respiration is very valuable; surface
stimulation by frictions or mustard plasters and hot-water bottles may
be useful. Hot rectal enemas may do good. It is said that the in-
ternal use of alcohol as a stimulant is undesirable. Strychnia may be
used. The burns may cause extensive sloughing and the resulting ulcer
be very long in healing. The local and general symptoms should be
treated on general principles.

ONYCHIA OR ONYCHITIS.

Definition.—Onychia, or onychitis, is an inflammation and ulcera-
tion of the matrix of a nail of the fingers or toes, by which the nail
is discolored, and usually loosened and finally cast off. Onychia must
be distinguished from paronychia, or felon, which is a suppurative af-
fection near the nail, usually a suppurative periostitis or tenosynovitis.

Symptoms.—The condition usually arises from an infected injury,
and is most frequently observed in children as a simple inflammation
and suppuration about the root of the nail. The new nail that sup-
plies the place of the diseased one is commonly irregularly developed.
At times onychitis assumes a much more serious and intractable form. .
The ulceration exhibits no tendency to heal, the foul discharge and
fungous granulations show the finger or toe to be in an unhealthy in-
flammatory condition, the end of the member becomes bulbous from
morbid deposits, and caries or necrosis of the phalanx occurs. This
form of onychia, which is chronic in its course, has been called malig-
nant, and frequently is syphilitic in its origin.

Treatment.—The treatment in simple cases consists of antiseptic
lotions and dressings and anodyne solutions or ointments. The cases
depending upon constitutional states require internal remedies, such as
iodide of potassium, mercury and tonics. Locally, cauterization with
fused nitrate of silver, or nitrate of lead, or the application of undiluted
carbolic acid, iodoform, of nitrate of mercury ointment or arsenious
acid ointment (gr.ij to 3j) is proper. Scraping away the fungous
granulations and irregularly developed nail tissue often assists in effect-
ing cure. Entire ablation of the nail, and even amputation of the
finger may become necessary.
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INGROWING TOE-NAIL.

Definition.—Ingrowing toe-nail is a vicious position of the lateral
border of the nail in relation to soft parts of the toe, by which the
former is buried in, or overlapped by, the latter.

Symptoms.—The malpo-ition of the nail may be due to abnormal
curvature of the sume, to tight shoes pressing the soft tissues over it=
border, or to a collection of hardened cuticle under the nail cau~ing it
to assume an unnatural relation to the adjacent structures. The affec-
tion i= u-ually scen at the outer edge of the great toe, and becomes in
time very painful; because the constant pressure gives rise to inflamma-
tion and ulceration with foul discharge. The corner of the nail may
even perforate the substance of the toe.

Treatment.—DPulliative treatment consists in allowing the nail to
grow forward, and, after scraping away the thickened cuticle beneath,
to keep the square corner elevated by a =mall piece of cotton carefully
pushed under it. By a similar picce of cotton or lint the border of
the toe xhould be kept pressed away from the dorxal aspect of the nail
margin. The shoes worn must be wide in the sole, be long, and have
toes high enough to make no pressure on the top of the nail. The
ulceeration, if it exists, should be treated with nitrate of silver or ni-
trate of lead before the cotton is inserted. Salieylic acid (5js=), extract

of cannabis Indiea (gr. x) and collodion
Fig. G8. (3j) make a good application. At times,
however, it is necessary to remove the
offending portion of nail. This is done
by carrying an incision through the length
of the nail, about a quarter of an inch
from the edge, beginning far enongh up
the toe to extend beyond the root of the
nail. A transverse cut is then made from
the upper end of this incisxion, and a sec-
et T, ettt ond longitudinal one carried through the
o emteat ™ *1 inflamed skin in such a manner as to lib-
crate the buried border of the nail.  The
lateral portion of the nail is then pulled away. The unhealthy and
swollen soft parts near the nail are generally also trimmed off.  The
raw surface left by the avulsion is soon healed by granulation under
the ordinary dressings for exposed and non-approximated wounds.
This is a better operation than removing the entire nail ; for, even
if both margins have to be cut out, the center of the toe still retains
it« covering of nail tissue.  In many cases the surgeon can make hix
sccond longitudinal incision run under the skin obliquely and thus
free the eurved margin of nail without leaving so large a surface for
granulation. This is a sort of a subcutancous excision of the nail
border.

Sometimes the overhanging soft tissues may be drawn away from
the nail by excising an elliptical picce from the outer surface of the
redundant structures,
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The operation is practically bloodless if a piece of tape is tightly
tied around the root of the toe before the incisions are made. Cocaine
solution may be injected into the tissues so as to produce local anses-
thesia. Its incarceration by the tape ligature increases the degree of
anasthesia.
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CHAPTER XIII.

DISEASES AND INJURIES OF MUSCLES, TENDONS
AND BURS.E.

WOUNDS AND RUPTURES OF MUSCLES AND TENDONS.

INc1sED and lacerated wounds of muscles and tendons, if they in-
volve the entire thickness of the structure, are followed by retraction of
the cut ends and loss of motion. The treatment consists in relaxing
the muscular belly, by flexion or extension of the joints, and applying
sutures to hold the divided muscular or tendinous structures together.

In suturing tendons it is well to pull down the upper end strongly
in order to stretch and paralyze the muscles and then to overlap the
ends and stitch them together in that position by longitudinal sutures.
If the tendon is wide the suture illustrated in Fig. 57 is a good ove.
After suturing the limb should be kept for several weeks in the posi-
tion which relaxes the muscles. This can be done by bandages or the
plaster-of-Paris dressing. If the torn belly of the muscle protrudes
through a small cutaneous wound it must be pushed back, even if the
opening in the skin requires to be enlarged to accomplish this object.
Excision of the muscular protrusion is usually improper. If the up-
per portion of the tendon is so retracted in its sheath that it cannot
be pulled down by narrow-blade forceps, an incision upward must be
made so that it can be found. A muscle or tendon should be attached
to a neighboring tendon or muscle when it is impossible to find the
two ends of the severed cord. This will prevent entire paralysis of
the finger or limb to which the tendon is inserted. Tenosuture and
myosuture are often neglected in wounds accompanied by division of
the tendons and muscles. In such improperly treated cases the loss
of motion may be so detrimental that it is judicious to cut through the
cicatrized parts, even after several years have elapsed, and pare the
ends of the separated tendon or muscles and suture them to their own
or neighboring muscles or tendons.  As a rule, tendons divided sub-
cutancously, as in tenotomy, reunite quickly and satisfactorily as to
function ; but when their surroundings have been freely divided, as in
open wounds, good union does not follow unless sutures have been ap-
plied to the cut tendons. This is due to a great retraction of the
muscular end which occurs in such wounds.

Subcutaneous rupture of a few muscular fibers is not uncommon in
severe strains thrown suddenly upon the muscles, and usually is ac-
companied by sudden, sharp, localized pain and, perhaps, ecchymosis.
Rest, bandaging and massage, supplemented perhaps by friction with
some sorbefacient liniment is the treatment requisite. The cure is
usually somewhat slow.
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Complete rupture of the belly of a muscle or of its tendon, either
from the bony insertion or at the musculo-tendinous junction, is rather
unusual though not rare. Violence, or a sudden powerful muscular
contraction, as in tetanus or in the effort to recover equilibrium when
about to fall, is the cause of such lesions. When muscles have under-
gone fatty or other degenerative changes, rupture is possible from very
slight strain ; but these tears are unattended by pain, as a rule, and do
not concern us surgically. The tendon of the long head of the biceps,
that of the calf muscles and that of the four-headed extensor of the
leg are the tendons most frequently torn.

The symptoms of rupture of a muscle or tendon are the occurrence
during action of sharp pain, accompanied possibly by an audible snap
and associated with almost complete loss of motion, a groove or depres-
sion in the surface and, in muscular rupture, ecchymosis. The degree
of separation of the ends depends upon the amount of laceration of the
surrounding tissues and may be as much as an inch. If the tendon is
wide some power of motion may remain because the margin is intact.

Rupture of muscles and tendons should be treated by laying open
the overlying tissues and suturing the torn structures with chromicized
catgut. The limb should then be placed in the posture which tends to
keep the extremities of the torn structure near together, and should be
so retained by bandages, splints, plaster-of-Paris dressings or by an
apparatus of straps adapted to this requirement. Local weakness re-
mains a long time after union of ruptured muscles and tendons.

DISLOCATION OF MUSCLES AND TENDONS.

Dislocation of a tendon occasionally occurs when a sudden strain or
twist is brought to bear upon it at a point where its direction is changed
by passing around a bony prominence. The long head of the biceps
of the arm, the long and short peroneal tendons and the posterior tibial
tendon are more frequently displaced than any others. Dislocation
of the patella is practically a dislocated tendon containing a sesamoid
bone.

Reduction is easily accomplished by relaxation of the muscle and
pressure upon the displaced tendon, but as the sheath is torn in such
luxations, it is difficult to keep the tendon in place after reduction.
Pressure with pads and the elastic bandage will often be effectual,
but sudden strain is apt to reproduce the luxation and pain. Incision,
followed by suturing neighboring structures, so as to prevent subse-
quent displacement is the proper treatment.

It is probable that muscles themselves sometimes become displaced
from the grooves in which they lie. Such cases should be treated
by suturing to the surrounding fascias and muscles. Manipulation
may be sufficient.

INFLAMMATION OF TENDONS.

S8ymptoms.—Tenosynovitis, or inflaimmation of the tendons and
their fibrous and synovial coverings, may be acute or chronic.  Thecitis,



186 MUSCLES, TENDONS AND BURS.E.

the term often used, properly refers to inflammation of the theca or
sheath alone, but as both structures are involved in the majority of
instances, the word tenosynovitis is a preferable designation.

Acute tenosynovitis is produced by punctured and other wounds, or
may arise without any traumatism, and is usually found affecting the
flexor tendons of the fingers or toes. The pain and other inflaimmatory
symptoms, both local and constitutional, are very severe, and may ter-
minate in diffuse suppuration, sloughing, necrosis of the phalanges,

_and septiceemia. The rapid spread of the inflammation to the hand
and arm, by burrowing of pus along the tendinous sheaths and by gan-
grenous cellulitis, is sometimes conspicuous. The severe forms of
paronychia, often called whitlow or felon, are usually instances of in-
flammation of tendons, beginning at the end of the finger. Sometimes
the term whitlow is used to signify a mere suppurative inflammation
of the cellular tissue of the pulp of the finger-tip, a simple abscess in
fact ; but the destructive paronychia, which is followed by gangrene
and necrosis, involves the tendinous structures, periosteum and bone.

Treatment.—Acute inflammation of tendons demands purgatives,
sedatives and morphia internally ; and hot applications and elevation
locally, which must, however, be followed very early by free incision
to prevent burrowing of pus along the sheaths. A free, longitudinal
incision should be practiced in the middle line of the tendon, going
through the structures down to the bone. This should be done as soon
as it is seen that resolution of the inflammation will not occur, and
without waiting for the formation of pus. The limb should be kept
elevated afterward and enclosed in a moist antiseptic dressing. In
whitlow supposed to involve only the structures about the tendon, it
has been recommended to incise on both sides of the middle line rather
than in the center of the finger, in order to avoid opening the sheath
and thereby allow the suppurative and sloughing action to involve the
tendon. Necrosis, subsequent to acute tenosynovitis, may necessitate
resection of a joint or amputation of a portion of the finger or limb.
Stiffness or deformity of joints is a frequent sequel of even well-treated
cases of acute tenosynovitis.

Constitutional diseases, such as rheumatism, gout and syphilis, are
liable to cause inflammation of the fibrous tissue of tendons and
aponeuroses, but this is not of the phlegmonous kind, and demands
therapeutic management, depending on the cause. Alkalies, salicylic
acid, colchicum, iodide of potassium, and mercury are to be adminis-
tered as indicated.

There is a peculiar form of chronic inflammation of the sheath of
tendons accompanied by a characteristic creaking or crackling felt, and
sometimes heard, on motion that must be mentioned. This crepitating
thecitis usually occurs in the forearm, and secems to be due to roughen-
ing of the sheaths by lymph, which causes seraping when the tendons
slip in the investing coverings. The inflammation apparently results
from long-continued and violent muscular action or from gout or rheu-
matism, and is associated with a moderate amount of pain and ocea-
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sionally with tenderness and s“ellmg The term thecitis is properly
applied to this condition.

The crepitation felt when the wrist is firmly grasped by the other
hand is characteristic. Its superficial character and occurrence during
voluntary motion make it very different from the crepitus of fracture.
It should be treated by rest, the elastic bandage, blisters and friction,
and stimulating liniments.

Palmar abscess is a suppurative inflammation in the tendon sheaths
or other structures in the palm of the hand. The dense palmar fascia
prevents spontancous evacuation of the pus underneath it, and the in-
fectious fluid therefore burrows upwards in the tendon sheaths under
the annular ligament at the wrist or perforates the interosseous spaces
and points on the back of the hand. The pain is intense and the
fingers become flexed to relieve tension. Disastrous results to the
integrity of the hand follow delay in opening the abscess by cutting
through the palmar fascia. Incision must be free and early. The
superficial palmar arch should be avoided. It crosses the palm at the
level of the web of the thumb and from it arterial branches run to the
webs between the digits. These situations should be avoided in making
the one or more incisions required to relieve pain and evacuate pus.

DEFORMITIES FROM MUSCULAR PARALYSIS, CONTRACTION AND
RIGIDITY—MYOTOMY AND TENOTOMY.
Pathology.—Any disturbance of the normal equilibrium of the
muscular forces gives rise to deformity, hence it is evident that such
deformity may be due to increased action of one set of muscles or to
impaired power of the opposing group. There are four methods by
which muscular distortions occur: 1. Inflammation of muscular tissue
(myositis), which is often due to gout, rheumatism and syphilis, may
lead to rigidity and contraction of muscles. 2. Long-continued ab-
normal position or disuse of muscles, such as result from an unreduced
dislocation of a bone and from inflammation or anchylosis of a joint,
may be, and usually is, followed by spastic contraction. 3. Lesions
in the nerve centers may give rise to partial or complete paralysis of a
group of muscles, and thus allow the antagonistic muscles to exert
unrestrained force ; or, on the other hand, the central nervous disease
may cause such a tonic contraction of certain muscles that their oppo-
nents are unable to resist the displacing tendency. In either event
deformity ensues. 4. Irritation of the peripheral nerves may, by a re-
flex influence, cause contraction or paresis of neighboring or distant
muscles. Such instances are seen in conncction with diseased teeth
and gums and with intestinal and uterine irritation.
Treatment.—The management of deformities arising from abnormal
muscular action should differ with the cause of the disturbance of mus-
cular equilibrium. If it be impaired function that causes the distortion,
the weakened muscles should be strengthened by systematic exercise,
electricity, massage and hypodermic injections of strychnia, and by
remedies directed to the promotion of the nervous supply. Brain or
spinal cord disease should be sought for and, if possible, removed.
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After efforts to strengthen the paretic muscles have proved unavail-
ing, their action may be supplemented by elastic tension or some form
of mechanical support. Mechanical appliances tend to do harm if
they entirely substitute the action of the weak muscles, because they
remove the stimulus to exertion. Hence, the early treatment should
be such as will encourage the development of power. If this is found
impracticable, mechanical agencies to aid, but not to substitute, are a
proper resort. It is sometimes possible to substitute other muscles for
the weak ones by operation. For example, paralyzed muscles of the
‘hand and foot may have their tendons cut off and attached to other
muscular bellies which still retain power. The new muscles will,
after such tendon-grafting, assume the function of the disabled ones to
a certain extent.

Muscular contraction from syphilis, gout and rheumatism can often
be relieved by iodide of potassium, mercury, colchicum, morphia or
atropia hypodermically, alkalies, massage, Turkish baths, baking of
the limb in an oven so arranged that the local temperature can be
raised to 300°-350° F., and similar measures. Spastic contraction
from cerebral or spinal disease is to be treated by the proper remedies
for the lesion there existing ; and that due to abnormal position or dis-
use, by restoring the function to the osseous or other structures pri-
marily involved. Passive motion will often be all that is required to
give suppleness to the stiffened muscle around an impaired joint.

Repeated stretching by manipulation or continuous stretching by
weights, elastic extension or mechanical apparatus adjusted with
screws, will often overcome muscular rigidity and deformity. The re-
moval of the source of peripheral irritation has often been promptly
followed by relief of the muscular contraction or paresis. Tonic spasm
of the masseter muscle has been quickly cured by extracting a wisdom
tooth occupying an abnormal position in the alveolus. When the nerv-
ous irritation is central and cannot be removed, stretching or excision
of a portion of the nerve-trunk supplying the contracted muscle may be
uscful in curing deformity and relieving the pain which often accom-
panies the condition of muscular spasm. It is not impossible that
cases may occur in which it would be good surgery to trephine the
skull and remove the cortical brain center.

When ordinary measures have been unsuccessful in curing deformity
due to muscular contraction the patient should be subjected to division
of the displacing muscle. ~ This operation is done subcutaneously or by
open incision and consists in cutting through the belly or tendon of
the muscle with a narrow, short-blade knife called a tenotome.

Division of the museular fibers i myotomy, division of the tendon,
tenotomy ; but the latter term is sometimes used to include division of
muscles and fascias as well as of tendons. It is usually better to cut
the tendon than the muscle, if a choice is possible, since the muscular
gap is repaired by fibrous tizsue and not by muscle, while the two
ends of the divided tendon are united by tissue almost, if not quite,
identical with tendinous structure. The operation practically inserts
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a piece of new tendon in the gap and thus lengthens the muscle. If
the tendon is 20 short as to be inaccessible, the muscular belly may be
divided.

Tenotomy should usually not be performed if the deformity depends
upon palzy of the opposing muscles, nor if the deformity can be over-
come by moderate mechanical power applied by apparatus or by
manual force. In ophthalmic surgery tenotomy of a strong muscle is
sometimes performed when double vision is due to a strong muscle
overbalancing a paretic one.

Fia. 69.

Tenotome with round end and aseptic metal handle.

The tenotome should have a short cutting edge and a rounded end
somewhat keen in order to divide the skin, but it should not be pointed.
There is then no need of a preparatory incision of the skin with another
instrument and no danger of the point injuring vessels. It is usually
preferable to divide the tendon by inserting the tenotome under it and
cutting toward the surface.

The operation is seldom followed by any untoward results. After
the edge of the tendon or muscle has been de-
termined by the thumbnail of the left hand and g4 70. Fe. 1.
while the parts are kept stretched and tense by
an assistant, the operator slips the tenotome
flatwise through the skin and under the ten-
don. The edge of the knife is then turned
against the rigid cord, which is completely di- 1
vided by a sawing motion and separates, per- |
haps, with a snap, so as to leave a distinet gap
under the skin. If thix springing apart of the
ends is not very evident some of the fibers of
the tendon have escaped division, or other ten-
dons or some bands of contracted fascia re-
quire section. These must be searched for and
cut,

After tenotomy it is usual to bring the de-
formed member into good position at once by
manipulation and retain it so by appropriate | |
apparatus. Tenotomy may at times be de- | .,
manded for the relief of other conditions than ‘[]
spastic contractions, club foot and similar de- 1\ imening of  crerny's
formities. In oblique fractures with great dis- atendon. (Witar: :‘e‘.?};,"i,“ﬂ.,.;’;
placement tenotomy may be required to allow a tendon.
proper adjustment of the fragments. The ten-
don of Achilles is the onc that is most likely to be cut for this reason.
Recurring painful spasm of muscles about inflamed joints may some-

_}]
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times justify such a procedure. In performing tenotomy the vicinity
of arteries and nerves must be recollected.

The open method of tenotomy and myotomy is often better. An
incision exposing the shortened tendons and muscles is made and one
or more of these structures divided. If a definite increase in length is
desired, a tenoplasty or myoplasty is performed. The tendon or
muscle is cut and the ends so placed and sutured as to insure the
necessary length. Sutures are then applied to the tendinous or muscu-
lar structures.

TRIGGER FINGER AND HAMMER TOE.

Trigger-finger or lock-finger exists when extension or flexion is ac-
companied by a sudden stop in the motion, followed by a jerking re-
sumption of movement. It is due to one part of the tendon being too
big to slide freely in the sheath. This may be due to a chronic in-
flammatory swelling or a small tumor. Hammer toe is a deformity in
which the first phalanx is permanently extended and the other two
flexed. Both of thesc conditions may require operation. Paring the
tendon in trigger-finger, and tenotomy, excision or amputation in
hammer toe may be nceded. Inability to extend the last phalanx of
the finger occurs in bascball players and others from rupture of the
attachment of the extensor tendons. This is treated by an incision
and suturing the little tendon at each side of the base of the phalanx.

CONTRACTION OF THE PALMAR FASCIA AND ITS DIGITAL
PROLONGATIONS.

Definition.—A contraction of the palmar fascia and its digital pro-
longations, not involving the flexor tendons, which is found especially
in male patients beyond the middle period of life and which seems to
be associated with and caused by the gouty diathesis, has been called
Dupuytren’s contraction.

Symptoms.—The little, the ring and the middle fingers are most
frequently involved, though the other fingers and even the thumb may
be similarly affected. The patient notices that during several years a
finger becomes more and more flexed upon the palm, until even forei-
ble extension is impossible and the first and second phalanges are so
bent that the last phalanx and nail are, perhaps, pressed against the
surface of the palm. ~ The gradually increasing deformity and disability
are painless.  The neighboring fingers and even one or two fingers of
the other hand may subsequently present the same distortion.

Examination of" the palm shows one or more tense cords or ridges
under the skin extending to the sides or middle of the affected fingers.
The discase shows a markedly hereditary tendeney and according to
recent investigations is evidently of a gouty etiology. Traumatism has
been thought to be a cause, but it is probably not.
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The diagnosis of this affection from stiffness of the fingers due to
arthritis or to inflammation about the tendons is readily made. Chronic
changes in the skin and joints, preventing perfect extension of all the
fingers, is seen in the hardened hand of the sailor and laborer. These
conditions are very different in appearance from contraction of the
palmar fascia. The rigid cord or cords extending from the middle of
the palm forward upon the sides or middle of the fingers and produc-
ing flexion of the first and second phalanges especially. the elevation
of the skin over these bands and the involvement in the great majority
of cases of one or more of the fingers of the ulnar side of the hand
point unmistakably to contraction being in the palmar fascia. A sim-
ilar contraction of the plantar fascia may occur, but it is very much
more unusual than the disease in the hand.

Treatment.—In the early stages of the deformity friction, passive
motion and retention on a straight splint for a long time may prevent
the increasing distortion, and, perhaps, restore the function of the
finger. When the cases usually present themselves for treatment, op-
eration and prolonged treatment by splints and passive motion are nec-

Fia. 72. Fic. 73.

Contraction of palmar fascia before operation. The same hand after treatment by multiple
(Author's case.) subcutaneous incision.

essary. The contracted fascia and its digital prolongations <hould be
freely divided by a small tenotome introduced between the skin and
fascia at various points. The finger should be at once fully extended
and kept in that position by a splint, which should be worn con-
stantly for several weeks. Even after the splint is dispensed with
during the day it should be applied and worn at night. It has been
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recommended to dissect up a triangular flap of skin in order to cut
away the tense fascia piecemeal, but the subcutaneous method described
is usually efficient. If the open method is adopted the apex of the
flap should be in the palm over the prominent band of contracted
fascia, while the base should be made far enough forward on the finger
to give access to the median and lateral digital bands, which may ex-
tend as far as the second phalanx. After these fibrous ridges have all
been clipped away the cutaneous flap is sutured in its former position.

THECAL CYST OR GANGLION.

Definition.—The term ganglion is frequently, though ill-advisedly,
applied to cystic tumors connected with the sheaths of tendons. This
name should be discarded, because it has, in another sense, become so
intimately associated with the anatomy of the nervous system.

Symptoms.—This form of cystoma, or cystic tumor, is seldam found
except in connection with the tendons about the wrist and ankle. In
~ symptoms and treatment the disease much resembles chronic inflam-
mation of the normally existing burse, which will be described here-
after. The cause of these cysts is unknown, though they may be due
to strain or some other form of traumatism.

The simple cyst, which is most frequently seen on the radial side of
the back of the wrist, occurs as a globular swelling situated over the
carpus, smooth, elastic, quite tense, somewhat movable and unaccom-
panied by discoloration of the surface. An elongated cyst extending
along the sheath of an extensor tendon, such as is shown in the figure
or a simple cyst connected with a flexor tendon is rare.

Fic. 74.

Cystic tumor of tendon sheath, (Author's case.)

There i< no pain unless nerve pressure exists, but the tumor causes
a feeling of weakness at the wrist.  Authorities differ as to whether
such cysts are developed upon the sheath of the tendon or are localized
dilatations of the sheath cavity containing the synovial fluid of the
sheath more or less altered in character. If formed in the latter way,
the orifice of communication probably becomes occluded during the
progress of the tumor, for, as a rule, the cyst does not seem to connect
with the interior of the sheath.
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The compound ganglion, as the other variety is called, is more fre-
quently found connected with the flexor tendons and is a general dila-
tation of the sheath cavity, which may involve several tendons. This
tumor, though a cystoma and though called a compound ganglion, has
not, as a rule, the multilocular character of compound cysts. The
.disease is probably often a tubercular affection. It is an irregular,
fluctuating tumor, often giving on manipulation a creaking sound and
a peculiar crepitant sensation to the finger of the examiner. It con-
tains synovial fluid, which may be dark or bloody, and in which are
frequently found floating many small bodies, resembling rice-grains.
It is these seed-like bodies which give rise to the crepitation. They
are little masses of lymph, probably derived from the cyst wall, which
may present a roughened internal surface. The tumor is not pamful
but when located in the palm of the hand, its most common situation,
causes flexion and impaired motion of the fingers. The tumor is not
tensely filled, and it is easy to press the fluid from the palmar portion
of the tumor upward, under the annular ligament, until the distention
is exhibited at the wrist.

Both forms of cystic tumor of the tendons may be found in the foot
and other localities. In this connection must be mentioned the fact
that in the knee, hand, elbow and other regions there are occasionally
met hernia-like protrusions of the synovial membrane of the joint
cavity through the ligaments. These become distended with fluid
and cause some stiffness, though there need be no effusion into the
joint proper. Surgical interference with such tumors is very apt to be
followed by general synovitis, unless asepsis is rigidly observed.

Treatment.—The localized thecal cyst is treated by sudden pres-
sure causing subcutaneous rupture, or by subcutaneous puncture and in-
ternal scarification with a tenotome. The fluid thus distributed through
the cellular tissue becomes absorbed. Firm pressure made by the sur-
geon’s thumbs or a blow with a book or mallet will rupture the sac un-
less the wall is quite thick. If this manceuvre does not succeed, it is
proper to introduce a tenotome through the skin, puncture the sac and
cut the wall in various directions by means of the single cutaneous
opening. The fluid is thus liberated into the cellular tissue or pressed
out through the cutaneous opening, and, as the sac is freely divided,
there is little liability of its reforming. The limb should be kept at
rest after the operation, and firm pressure made by an elastic bandage
or by an ordinary bandage and compress for several days. The exter-
nal application of blisters and iodine to such tumors is generally of no
service.

If rupture or subcutaneous incision does not cure these simple thecal
cvsts, it is proper to lay them open freely and paint the interior with
undiluted carbolic acid, or to excise them.

Compound thecal cysts cause considerable interference with the use
of fingers or toes, and, therefore, constitute a greater disability than
the simple cysts. They are also more serious to treat, because of their
free communication with the general synovial cavity of the sheath.

13
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Free incision, occasionally in more than one place, with complete
evacuation of the seed-like bodies and absolute rest of the part, is the
best treatment. Clipping away the sac or mopping out the cavity
with a strong carbolic acid or sublimate solution may be of value.
The operation must be done with antiseptic precautions.

INFLAMMATION OF A BURSA, OR BURSITIS, AND BURSAL
TUMORS.

Pathology.—In connection with affections of the tendons, diseases
of the vesicular synovial sacs called burse must be considered.
Burse normally exist, as a rule, where a tendon or the integument
slides over a bony prominence ; but they may become advantageously
developed wherever constant pressure and friction call for protection
of the underlying structures. The normal burse number, it is said,
about one hundred and fifty and are found principally in the extremi-
ties. The most important surgically are those found over the patella,
olecranon, great trochanter, tuberosity of the ischium and heads of
the first and fifth metatarsal bones. The bursal sacs in the popliteal
space, under the ligament of the patella, under the psoas and iliac
tendons as they cross the pelvic brim, over the acromion, between the
angle of the scapula and broad dorsal muscle, beneath the deltoid and
under the four-headed extensor muscle of the leg should be remem-
bered. Inflammatory affections of these burse, though somewhat un-
usual, are liable to occur and may prove confusing to the surgeon.
Occasionally a transmitted arterial impulse causes bursal tumors in
some of these localities to bear a slight resemblance to aneurism.

Adventitious burse are often developed at the points of pressure in
clubfoot and other distortions, and, indeed, wherever the occupation of
the man or woman causes more or less constant pressure.

Bursitis, or inflammation of the bursal sac, may arise from injury or
from constitutional conditions, such as gout, rheumatism and syphilis.
The inflammation may be acute or chronic, and may be followed by
suppuration or by distention with dropsical effusions.

Symptoms.—Acute is not as common as chronic bursitis. The
symptoms are those of acute inflammation limited to the known situa-
tion of a bursal sac, with some distention of the sac by increased effu-
sion of fluid. A slight crepitation may at times be felt with the first
symptoms of pain before swelling occurs. The immediately adjacent
structures are cedematous and there is often considerable constitutional
disturbance. The sac when distended with serum forms a fluctuating
tumor. The pus may make its exit from the bursa, or suppurative
inflammation in the neighboring cellular tissue may occur without
actual rupture of the sac until the skin and deep fascia covering the
knee, for example, are completely undermined by the burrowing matter.
In time neglected cases will point externally, leaving perhaps fistulous
tracts or ulcerated openings. Sloughing of the tissues overlying a
bursa may happen.
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Chronic bursitis is more usual, and is characterized by much less
pain, perhaps a mere feeling of stiffness or weakness of a limb, and by
marked distention and thickening of the sac until a smooth, fluctuat-
ing, more or less globular tumor is developed. The serous fluid con-
tained in the cystic tumor, for such it practically is, may be quite dark
from disorganized blood-cells. It frequently contains rice-like or melon-
seed bodies identical with those described in the section on thecal cysts.
The amount of fluid may exceed a half-dozen fluid ounces. Sometimes
the walls of a bursa undergo a chronic inflammatory change which, by
thickening and deposit of lymph, converts the sac into a hard, fibrous-
like tumor, with perhaps a small central cavity.

The most frequent location of bursitis is the bursa lying over the
patella. The bursa over the olecranon is apt to be inflamed in coal
miners.

Bursitis is to be distinguished from arthritis of the adjacent joint by
the localized nature of the swelling and fluctuation, the less interfer-
ence with motion, the absence of the characteristic semi-flexed position
due to synovial effusion in joints and the comparative ease with which
the normal articular prominences can be seen. Synovitis of the knee-
joint causes the patella to float upon the effused fluid so that it is
raised from the surface of the condyles of the femur. This serves to
differentiate prepatellar bursitis from synovitis.

Slight inflammation of the joint occasionally takes place as an ac-
companiment of bursitis because of the proximity of tissues. If the
bursa ruptures and allows pus to enter the joint, acute arthritis may
readily result.

Treatment.—The treatment of acute bursitis should be rest of the
limb, assisted by elevation and splints and the application of an-
odyne or refrigerant lotions. Leeches may be of service. In sub-
acute cases or in the earliest stage of acute inflammation a blister may
be applied. If suppuration is suspected, an early and free incision,
followed by curetting, is proper, because the danger of burrowing of
pus and protracted convalescence is great. It is probably preferable
in prepatellar bursitis to make the incision a little to one side of the
median line, in order that the cicatrix may not be so subject to pressure
after cure has been obtained. Sloughing of soft parts and caries of the
patella must be treated on general principles.

If spontaneous evacuation of pus and burrowing have taken place
before the case comes to the attendant, the sinuses must be laid open
and all pouches must be washed out with sublimate solution or carbol-
ized water and emptied by counter-openings or drainage.

Chronic inflammation or dropsy of a bursa is to be treated by
counter-irritation and elastic pressure. If this fails, laying open the
sac and keeping it stuffed with antiseptic gauze, thus causing granula-
tion and obliteration to occur, is an available method. After laying
open the sac the interior may be mopped with some strong caustic, as
carbolic or nitric acid.  Excision of the bursa is another very satisfac-
tory method. Solid bursal tumors must be dissected out. Care is re-
quired to avoid injuring the adjacent synovial lining of the joint.
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BUNION.

When a normal or an adventitious bursa upen the toes becomes
inflamed the condition called bunion is said to exist. Bunions are
usually secondary to displacement of and pressure upon the toes,
arising from muscular and osscous derangement and the wearing of
ill-fitting shoes.

The metacarpo-phalangeal joint of the great toe is the most fre-
quent seat of bunion. This toe is very liable to a chronic subluxation
at this joint, and thus becomes bent toward the middle line of the
foot. Upon the prominence made at the distorted joint by the head
of the metacarpal bone a bursa is developed by the pressure of the
shoe. 'When this bursa, or the normal one situated nearer the plantar
surface of the joint, becomes irritated and inflamed, a bunion exists.

It is said that this deformity of the great toe is due to wearing
narrow and short shoes, but this is probably untrue, since marked sub-
luxation is exceedingly common in the lower classes, who do not take
pride in exhibiting small feet. A more probable explanation is that
it is due to excessive standing, which, when the arch of the foot is
weak, causes distortion because of the obliquity of the pressure upon
the inner side of the sole. Tight shoes cause the development and the
inflammation of the bursa, and thus lead to the bunion, but probably
do not act as the primary cause of the deformity.

The skin over a bunion may have a corn developed upon it, which,
of course, increases the painfulness of the affection. A bunion may
suppurate, leaving a foul ulcer or fistulous opening; may open into
the joint cavity, causing arthritis and disorganization of the articula-

tion ; or may, in some patients, be the start-

Fie. 75. ing-point of erysipelas or gangrene. The
preventive treatment of bunion consists in
maintaining the correct axis of the toe and
restoring it when deflection first occurs. The
first is to be done by avoiding continuous
standing during youth and wearing shoes
with flat heels and broad soles, and almost
straight along the inner edge. The true
Waukenphast pattern fulfils these indications.
Perhaps a metal support worn inside the shoe
so as to maintain the tarsal arch on the inner
side of the sole, may be beneficial in those
with a tendency to flat foot and in young or
weak persons compelled to stand a great deal.
Restoration of a distorted toe may be accom-
Bise's appratus for replacing oo plished by steel springs and elastic traction,
in chrouic subluxhtion, so arranged as to be worn constantly. Tenot-
omy of muscles which act as dlsplacmg causes,

division of the llg.mlents, excision of the joint or amputation of the toe
may be justifiable if the deformity and the resulting inflammation and
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necrosis cause great disability. The bursitis must be managed by rest,
elevation of the foot, anodyne lotions, painting with nitrate of silver
or tincture of iodine and the local and general measures required in
inflammation. The formation of pus requires an incision, but in all
operations in this region in old and debilitated patients it must be re-
membered that the circulation here is feeble and sepsis dangerous.
The treatment of bunion, then, is identical with that of inflamed bursz
elsewhere.

A radical cure can sometimes be effected by introducing a tenotome
at a distance and cutting up the bursal sac, as is occasionally done in
thecal cysts. Laying open the sac by a free incision or excising it
may at times be justifiable.



CHAPTER XIV.

DISEASES AND INJURIES OF THE NERVOUS
CENTERS AND NERVES.

DISEASES AND INJURIES OF THE BRAIN.

Meningocele, Encephalocele and Hydrencephalocele.

THESE are congenital tumors due to the protrusion of a portion of
the meninges in the one case and of a part of the encephalon and its
coverings in the other case, through an opening in the cranial bones.
The protrusion may occur at a suture, a fontanelle or an abnormal
orifice in the skull. The most common seats for such unusual tumors
are the occipital and frontal regions. In pathology these tumors re-
semble hydrorachis or bifid spine.

A meningocele, being a pouch of brain membranes containing sub-
arachnoid fluid, resembles a cystic tumor of ordinary kind.

Encephalocele is often associated with other congenital malforma-
tions, and usually is more solid than the tumor just described. When
an encephalocele has a cavity in its interior it is termed a hydren-
cephalocele. The cavity may communicate with the ventricles of the
brain.

A fatal issue generally occurs in these congenital hernias of the
brain and its membranes, but the surgeon must think of them when
diagnosticating tumors of the head.
Their partial or complete reduci-
bility, their immobility, the loca-
tion of the neck of the tumor upon
the cranial bones, the variation in
distention as the child is quiet or
excited, and, in encephalocele, the
occasional existence of pulsation
will aid in the diagnosis.

Pressure, aspiration and excis-
ion are methods of treatment in-
dicated, but are in many instances valueless.

Cerebral meningocele.

Hydrocephalus.

Hydrocephalus is a dropsical condition of the brain, consisting of
an abundant accumulation of serous fluid in the ventricles or the
arachnoid space, or in both. It is a chronic condition, usually occur-
ring as a congenital disease. Acute hydrocephalus, so called, is of
ditterent pathology, for the term is variously applied by authors to
tubercular meningitis and to cerebral dropsy due to renal disease.

198
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The amount of fluid in chronic hydrocephalus varies from half a pint
to several pints, and produces enlargement of the head, especially in
the antero-posterior diameter, spreading of the sutures and thinning
of the cranial bones. The peculiar squareness of the cranium and
relatively small face give the child a characteristic appearance. The
intracranial pressurc and want of brain development cause lack of in-
telligence, paralysis, convuisions, retinal changes and other cerebral
symptoms. There is apparently little pain felt by the infant.

The most approved remedies are mercury and iodide of potassium,
which have at times seemed to yield good results. Early death fol-
lows hydrocephalus, as a rule, when the dropsy is great and situated
in the ventricles. Dropsy located in the cerebral membranes has a
more favorable prognosis.

Tapping the distended skull with the aspirator, whether or not fol-
lowed by injections of dilute tincture of iodine, has not been very
satisfactory. It is better to repeat the tapping than to attempt to
evacuate all the serum at once, and the fluid should each time be
drawn off slowly. The instrument should not be introduced in the
line of the sagittal suture because the superior longitudinal sinus would
be punctured. The wide separation of the bones gives opportunity to
pierce the cranium at one side of the median line. Aspiration of the
spinal membranes through the space between the third and fourth
lumbar vertebrse has been performed, and the cerebral fluid thus les-
sened by the communication between the cerebral and spinal sub-
arachnoid spaces. Trephining and puncture of the subarachnoid space
under the cerebellum has also been employed for withdrawing the
cerebrospinal fluid. Moderate pressure by an elastic bandage may
be employed after tapping, or even as an independent treatment. In-
tentional puncture of the ventricles themselves has been done.

If convulsions occur during the progress of the disease bromide of
potassium is the proper remedy. '

INFLAMMATION OF THE BRAIN FROM SURGICAL CAUSES.

Varieties.—Inflammation of the cranial contents is termed en-
cephalitis. The pathological process may be located in the meninges
or membranes (meningitis), in the nervous tissue composing the various
parts of the brain (cerebritis), or may involve both structures (meningo-
cerebritis). Inflammation of the dura is called pachymeningitis, of the
pia-arachnoid, lepto-meningitis.

These conditions, therefore, are merely varieties of encephalitis or
intracranial inflammation. It is rare to find severe meningitis with-
out some involvement of the underlying brain substance ; and, unless
the cerebritis is limited to the deep parts of the brain, local meningitis,
at least, is a usual accompaniment of inflammation of the nerve tissue.

Pathology.—In meningitis inspection of the membranes shows
vascular engorgement of the dura mater and pia mater, cloudiness or
opacity of the arachnoid, and greenish or yellowish lymph deposited
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upon and between the membranes. The arachnoid membrane and its
cavity show with most frequency the existence of pathological changes ;
but puriform lymph and pus will be found smeared upon the dura
mater or in the meshes of the pia mater, if the inflammation reaches a
high grade. The relative position of these morbid deposits, as to the
dura and pia mater, depends much upon the starting-point of the en-
cephalitis. Thickening of the membranes occurs with the progress of
inflammation. Cerebritis, and the term is used to signify inflammation
of the cerebellum and pons as well as of the cerebrum, is exhibited by
increased vascularity, a change in color from gray or white to a pinkish
or dirty yellow or a leaden hue, turbid serum in the ventricles and
softening of the nerve structure. If the disintegration continues pus
will be formed, constituting a cerebral abscess, which may contain
several fluid ounces of pus.

Causes.—The causes of surgical encephalitis are fracture, caries and
necrosis of the skull, involving directly or indirectly by infection the
cranial contents; mastoiditis ; sinusphlebitis; wounds of the membranes ;
contusion, lacerations and other wounds of the brain, and pyzmia.

Symptoms.—The symptoms of meningitis and of cerebritis are not,
as a rule, sufficiently distinct to make a differential diagnosis possible.
Fortunately, their treatment would be identical in the majority of
cases, even if such a diagnosis was made. Aecute traumatic enceph-
alitis gives rise to headache, pain and elevation of surface tempera-
ture at the seat of injury, contracted pupils, intolerance of light and
sounds, restlessness, delirium, general fever, full and frequent pulse,
constipation and perhaps vomiting. As the disease progresses twitch-
ing of the muscles, strabismus, convulsions, stupor increasing to abso-
lute coma, and relaxation of the sphincters of rectum and bladder
supervene. Great circulatory depression, as shown by feeble, irregular
and very frequent pulse, clammy sweating and dilated pupils proclaim
serious involvement of the brain, which will, in all probability,
speedily terminate in death. The paralytic symptoms are due usually
to the exudation of inflammatory products, which cause a condition
similar to compression from extravasation of blood in depressed
fracture. Rigors occasionally happen and suggest the formation of an
intracranial abscess or of pyzmic infection from inflammation having
involved the diploic structure of the cranial bones. Subnormal tem-
perature is thought to be indicative of abscess.

Acute encephalitis occurs in from one to three days after the receipt
of injury, and usually leads the surgeon to believe that there has been
infection in addition to the evident local lesion.

The condition, occurring after injuries, called irritation of the
brain is probably a minor degree of cncephalitis affecting special
regions of the brain substance. It is characterized by restlessness of
the patient, who lies curled up on one side with his limbs flexed and his
eyves tightly closed. If aroused from his semi-insensibility he shows
a momentary mental irritability and then relapses into a restless sort
of sleep.
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Chronic encephalitis causes headache, vertigo, hebetude and intel-
lectual dulness, insomnia, epileptiform seizures, choking of the optic
disks, or papillitis, paralysis and coma. The symptoms are less vio-
lent than in acute inflammation, but are similar, though coming on in-
sidiously and at a period varying from weeks to months. Pain at the
seat of injury and a local rise in surface temperature are grave symp-
toms in old head injuries.

Death occurs in encephalitis from pressure due to morbid deposits or
from blood extravasated from diseased vessels ; from destruction of ner-
vous centers by softening or abscess ; from interference with blood-sup-
ply by thrombosis, and from pywmic injection of the general system.

A diagnosis between meningitis and cerebritis is, as a rule, impos-
sible, because the two conditions are so frequently associated that we
are not assured of the symptoms pertaining exclusively to each. If
the local pain, the restlessness, nausea and hyperssthesia of the optic
and auditory nerves are especially marked, it is probable that inflam-
mation of the meninges is the prominent pathological change. Cere-
britis is to be suspected if convulsions, jerking of the muscles, trem-
bling and sudden disturbances of the special senses are observed.
The suspicion is strengthened, if the muscular symptoms are uni-
lateral and if coma and actual paralysis of one side rapidly occur.

Treatment.—Acute inflammation of the brain requires active treat-
ment. The entire scalp should be shaved to permit full examination
for fracture, contusion or other injury ; the head should be elevated,
cold should be applied to the cranium by means of a bladder or rubber
bag containing cracked ice or by means of cold water passing through
a coil of tubing encircling the head several times, and the patient
should be kept in a darkened and quiet room. If the pulse is hard
and frequent, the face flushed, and the carotid arteries evidently carry-
ing a large amount of blood to the head, venesection at the bend of
the arm is valuable. The bleeding should be supplemented by free
purging, large doses of bromide of potassium (3iij to 3v in twenty-four
hours) and cardiac depressants, such as tincture of aconite root (Mj to
iij every two or three hours) and tincture of veratrum viride (M; to iij
every two or three hours). The best purgatives are calomel and jalap
(gr. v to x each) or two or three compound cathartic pills. Many do
not require bleeding, but are judiciously treated by the other remedies
mentioned, with or without wet cupping at the nape of the neck.
Digital or instrumental pressure upon the carotid arteries has been
suggested as a means of diminishing the intracranial circulation. When
there are great restlessness and brain irritability, morphia in moderate
doses is indicated. Chloral (gr. v to xv) or hyoscine hydrobromate
may be employed to meet this symptom. The diet should be limited
in quantity, and restricted to milk or other non-stimulating food.
In the later stages, when exudation has probably occurred, blisters
may be used locally, and iodide of potassium (gr. v to x) and mercury
(yellow iodide, gr. } to }) given internally several times in the twenty-
four hours.
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When great depression supervenes some alcoholic stimulant may be
employed, but usually this stage presages death, which cannot be, and
perhaps could not have been, averted. In all cases the bladder should
be watched and catheterized if the urine is not passed. The patient
is perhaps unconscious, and the attendants may neglect to call atten-
tion to the fact that no urine has been passed, unless the surgeon makes
inquiries.

Subacute and chronic encephalitis demand similar though less active
treatment. The measures mentioned for the later stages of the acute
disease are especially applicable. Mercury, iodide and bromide of
potassium, blisters and laxatives are usually employed. If an acute in-
flammation is engrafted upon a chronic one, it must be met by active and
vigorous measures, as though it had been an acute affection primarily.

In all cases of suspected brain disease the condition of the urine
should be investigated, since renal changes will induce uremic symp-
toms, simulating intracranial inflammation.

Patients who have recovered from encephalitis due to surgical causes,
may suffer for many weeks with vertigo, headache, sleeplessness, men-
tal aberration and other sequels pointing to deranged nervous activity.
These symptoms are to be treated by the long-continued use of alter-
atives, such as the preparations of mercury and iodine, and by the tem-
porary administration of bromide of potassium, chloral hydrate and
similar medicines.

Chronic encephalitis is a not uncommon symptom of tertiary syph-
ilis, and is frequently associated with syphilitic inflammation of the
spinal cord. Mercury (yellow iodide, gr. j to gr. ij, during twenty-
four hours) with iodide of potassium (gr. Ixxv to gr. ¢ in twenty-four
hours), is especially indicated in such cases. All chronic cases should
be subjected to antisyphilitic treatment, as should all cases of supposed
brain tumor.

Operative Treatment.—When it is possible to locate the exact
seat of the intracranial inflammation, operative interference may some-
times be undertaken with the hope of removing the spicule of bone or
the foreign body which has caused and is keeping up the morbid proc-
ess, or with the expectation of evacuating the collection of blood or
pus which is threatening the life of the patient.

Opening the skull with trephine, chisel or circular saw, incising the
membranes and puncturing the brain tissues are the modes of opera-
tion that may be adopted. Such procedures are much more frequently
justifiable in chronic than in acute encephalitis, because the former is
more likely to be local in its causation and in its lesions, and, there-
fore, more accessible by operation. Trephining and incision of mem-
branes in acute encephalitis to permit escape of non-purulent inflam-
matory exudate is probably at times demanded to relieve pressure and
avert disorganization. It is probably a measure of as much impor-
tance as incision of periosteum and other dense structures in inflam-
mation accompanied by pressure from exudate. Irrigation through
more than one trephine opening may be beneficial.
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Operation may be done to give exit to an extravasation of blood or
a purulent collection within the cranial cavity ; to remove a foreign
body, such as a bullet, supposed to be buried in the brain or mem-
branes ; and to endeavor to find and get rid of the cause of an inflam-
mation which is suspected to be due to a splintered condition of the
inner table or to localized bone disease.

Collections of pus or blood may lie between the bones and mem-
branes (subcranial), in natural or abnormal cavities formed between:
layers of membranes (intermeningeal), or in the substance and ven-
tricles of the brain (cerebral). Subcranial and cerebral extravasations
and abscesses are usually circumscribed, and therefore more amenable
to operative treatment than intermeningeal collections, which are, as a
rule, diffused.

Localization of Brain Lesions.—The recent study of cerebral
localization has made it possible to determine the site of many lesions
of the cerebral cortex or surface, by the character of the paralytic
and other nervous symptoms. The special symptoms belonging to ir-
ritative and destructive lesions of the various parts of the interior of
the brain have not yet been established with much accuracy ; and, in-
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Diagram of skull showing relation of convolutions to bones.

deed, the exact locality of many of the nervous centers upon the sur-
face is still doubtful. Nevertheless, enough has been done in this
direction to aid the surgeon very much in determining, from the symp-
toms, where to apply the trephine in suspected abscess, extravasation,
or impacted splinters of bone.
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It is important to distinguish lesions of the surface of the cerebral
hemispheres from those of the interior of the brain, because the
former, unless at the base, are more easily reached by operation.
(Plate III.) Cortical lesions cause usually not a loss of motion of
an entire side (hemiplegia), but a paralysis of only a special group
of muscles, as of the hand, forearm or leg (monoplegia), and there
is quite frequently early rigidity of the same muscles. Jacksonian
epilepsy, or convulsive action of a single group of muscles, as of
a thumb, occurring alone or as a prelude to a general epileptiform
convulsion, gives ‘indication that there is a lesion of that particular
cortical center and points to the advisability of an exploratory opera-
tion in that region. Local pain, which may be felt only when the
head is percussed over the lesion, is also a svmptom of cortical dis-
ease, and, finally, unconsciousness is not so often associated with the
paralysis from cortical lesions, as is the case in paralysis from lesions
of the central portion of the brain.

The portions of the cortex in which the nervous centers of motion
are located are the bases of the three frontal convolutions, the convo-
lutions along the fissure of Rolando and the paracentral lobule; while

Diagram of skull showing lines of fissure of Rolando, middle meningeal artery and cortical centers.

the centers of sensation seem to be in the parietal, temporal and oc-
cipital lobes of the cerebrum. Recent investigations go, however,
much further than this and locate with considerable certainty centers
governing many special motions.  From this knowledge it is possible
to diagnosticate with a great degree of certainty the location of the in-
flammatory process which is producing the symptoms in a given case.



PLATE IIL

FIG. 1.

Topographical Anatomy of Cortex. Localization of
Functions. (Ziehen.)

FIG. 2

Topographical Anatomy of Inner Surface of Right Hemisphere.
Localization of Functions. (Ziehen.)







CEREBRAL LOCALIZATION. : 205

The symptoms pertaining to lesions of limited areas still require
further differentiation, but the value of cerebral localization to surgical
treatment has so rapidly increased that even now it is incumbent upon
all surgeons to recognize its utility. For example, paralysis of an arm
alone (brachial monoplegia) indicates disease of the upper part of the
ascending frontal convolutions of the opposite side. Here then would
be the place to trephine, if the other symptoms rendered the occur-
rence of abscess or intra-cranial bleeding probable.

It is always important to determine upon the shaved head the loca-
tion of the fissure of Rolando, or central fissure, before undertaking

Fic. 79. Fic. 80.

P

Broca's square. . Broca's square applied.

any operative procedure based on cerebral localization. This may not
be necessary if any external injury or scar indicates the probable seat
of lesion. This fissure has its upper end 50 or 55 millimeters behind
the bregma or junction of the inter-

parietal and coroneal sutures, but does Fic. 81

not quite reach the middle line of
the skull. The bregma is found by
drawing a vertical plane through the
two external auditory openings. The
lower end of the Rolandic fissure is
about six centimeters above and a lit-
tle behind the external auditory canal.
It makes an angle of 67 degrees with
the median line drawn from the gla-
bella, or smooth spot at the root of the
nose, to the external occipital protuber- e
ance, or inion ; and has its upper end Chienc's method of obtaining an augle
beginning on a line with a spot situated fanaisinre” (Kuee and Wiy
5547 per cent. of the total distance from

the glabella to the inion. The illustrations show two methods of de-
termining the location of the Rolandic sulcus: that by Broca’s square
and that by Wilson’s cyrtometer.
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A convenient method of outlining the location of the central fissure
is to mark the bregma, which lies vertically above the auditory meatus ;
and to go 50 or 55 mm. below it and draw a line downwards and for-
wards at an angle of 67 degrees. Chiene has devised a simple method
of obtaining an angle of 67} degrees; this is sufficiently near to 67
degrees. He takes a square of paper and folds it into two right-angle
triangles, the smaller angles of these triangles must measure 15 de-
grees, and half of one of these angles is 223 degrees, which added to
45 degrees equals 67} degrees.

Fic. 82

Diagram showing one method of locating the fissure of Rolando. (NANCREDE.)

Some general rules may be formulated that are well worth atten-
tion.

Ininjury or disease in the neighborhood of the central fissure, which
is the motor region, operation is indicated when monoplegia is present,
except when answesthesia accompanies the paralysis of motion ; then it
may be contra-indicated, because the lesion is evidently so extensive that
sensory as well as motor centers are involved. When paralysis or
convulsive movements occur in connection with disease of the sensory
region, operative interference may be improper, since the pathological
change is not limited to the sensory centers but involves the motor
region. An exploratory trephining, if properly carried out with anti-
septic precautions, is so devoid of danger that many surgeens would
operate notwithstanding the coexistence of motor and sensory symptoms.

Paralysis on the same side as the injury of the head should be con-
sidered an indication against operation at the point of injury, because
there is probably a lesion at the opposite side of the brain, due to



CEREBRAL LOCALIZATION. 207

counter-stroke. Again very profound loss of motion points to non-
interference, because it is likely that the injury involves deeper tissues
than the cortical centers of motion. Paralysis of the cranial nerves,
Cheyne-Stokes respiration, choked disk and symptoms referable to
injury of the base of the brain usually contra-indicate surgical pro-
cedures.

Fia. 83.
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Wilson’s cyrtometer, consisting of a steel tape to encircle the cranium and sliding upon it another
tape making with it an angle of 67°. Both tapes are marked with a scale. (PARK.)

The occurrence of aphasia betokens an abscess, pressure from a clot
or injury from a spicule of bone, located near the base of the third
frontal convolution and the island of Reil, and usually on the left side.
Right-sided loss of motion in addition to the aphasia, while showing a
more extensive lesion, perhaps, fixes the lesion at the left side of the
brain. In such cases trephining gives a reasonable hope of reaching
and removing the cause of the threatening symptoms.

When the symptoms and principles just discussed furnish suffi-
ciently clear evidence to satisfy the surgeon as to the probable seat of
the lesion, it is proper, if the case present a serious outlook, to tre-
phine without delay. Delay is dangerous if the lesion is chronic en-
cephalitis with abscess; and equally so if there are symptoms of a
large extravasation of blood or of a local inflammation due to spicules
of bone. After the skull has been bored the pus or blood will be
evacuated if it lies between the bone and dura mater. If none is
found, and the dura bulges into the opening and does not show pulsa-
tion, an incision should be made through this membrane with the
object of reaching any collection beneath it. If the symptoms of cere-
bral abscess have been very characteristic and death is imminent, it is
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justifiable to puncture the brain in various directions with an aspirator
needle or grooved director in order to reach the purulent deposit. In

i the event of discovering a large hem-

G. 84.

orrhagiceffusion from a meningealjves-
sel, torsion of the artery may be re-
quired. If this fails a trephine may
be again applied over the course of the
vessel and a ligature applied after
removal of the disk of bone. After
reaching an abscess of the brain the
surgeon must be on the alert to keep
the orifice open and not let it become
closed by granulations. Injections of
carbolized or other antiseptic solutions
into the abscess cavity and the use of
drainage-tubes or gauze wicks will
contribute to the successful treat-
ment of such cases. A trap-door-
like opening in the skull made so
that the soft parts act as a hinge
and which may be subsequently
closed, is often preferable to an or-

R(‘yrton;eter Jpplied; showing G, glabella dinary trephining. It is made with
unction of line o Rolandic fissure wit " v
fan line from glabella to infon. (Park.) & chisel or saw.

INJURIES OF THE BRAIN.

Under this heading wounds, concussion and compression of the
brain will be discussed. Fractures of the skull will be considered in
the chapter on Diseases and Injuries of Bone.

Scalp Wounds.

The proximity of the brain to the part wounded and the possibility
of the vulnerating force having frac-
tured the skull or caused brain in- Fie. 85.
jury, at the time the scalp wound was
inflicted, should make the surgeon
cautious in watching symptoms and
careful in the treatment of scalp
wounds ; but there is nothing intrin-
sically special in such injuries. They
should be rendered aseptic and closed
by sutures, and their complications,
S}]c}l a8 hcmorrlzage, ﬂ!)S('OSS and cry- Osteoplastic resection of skull by the Wagner-
sipelas, met as in ordinary wounds. Wolll method. (Esmarc and KowaLzic.)
It is easy to control hemorrhage by
a tight bandage around the head, for the cranium gives a firm sur-
face against which to make pressure.
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Wounds of the Brain.

Wounds of the brain are usually accompanied by fracture of the
skull. Such is not the case, however, when laceration from sudden
jarring occurs or when punctures are received through the fontanelles
or other openings in or between the bones. Wounds of the anterior
and superior region are less serious than those of the base or posterior
part of the encephalon. Very serious wounds result when fragments
of a fractured cranial bone are driven into the meninges and brain
substance. Gunshot wounds are also very destructive.

The symptoms of brain wounds depend upon the situation of the
injury and the amount of nervous tissue involved, as is easily under-
stood from the foregoing remarks on cerebral localization. Shock,
paralysis and perhaps unconsciousness, in varying degrees, are the
early symptoms of brain wounds and.are soon followed by local or
general inflammation of the brain. Portions of brain material may be
cut off by the surgeon or carried away by extensive injury and recovery
be not only possible but even probable if the parts are kept or soon
rendered aseptic.

Treatment.—The treatment of brain wounds is embodied in two
precepts : Remove the foreign body, if any exists and it can be with-
drawn without inflicting grave additional injury; and prevent, or at
least limit, the secondary inflammation that is liable to follow the
wound by antisepsis and most thorough drainage.

Probing brain wounds to discover the locality of a bullet or any
missile should be done only with great care and with aseptic pre-
cautions. A large-headed probe of aluminum is the best instrument
and should be allowed to follow the bullet-track by its own weight
when the patient’s head is so placed that gravity will carry the probe
in the course of the wound. Trephining to give access to the foreign
body is proper, and thorough drainage with gauze or rubber tubes is
essential to cure. Measures calculated to combat encephalitis should
be employed. Secondary abscess must be diagnosticated and treated
as described in the section on cerebral inflammation. The brain can be
punctured, incised and excised with a considerable degree of impunity,
provided the internal ganglia are undisturbed and these operations are
rigidly aseptic.

It occasionally happens that through the opening in the membranes
and skull there occurs during the progress of inflammation a fungoid
protrusion of brain matter mingled with lymph or pus. This consti-
tutes the condition called hernia, or fungus, of the brain. Fungus of
the brain usually demands no special line of treatment; but cleanli-
ness in removing the discharges and the use of antiseptic dressings are
proper. Moderate pressure upon the mass may be attempted, but it is
liable to do harm by causing retention of the secretions within the
cranial cavity if the wound be septic. To cut off the protuberance is
not infrequently good surgery.

The possibility of fungus of the brain occurring must be remembered

14
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when operations are performed which are liable to divide the dura
mater ; hence, the dura mater should be carefully sutured after the
removal of tumors of the brain. It is understood that provision for
drainage must be made through the dural incisions by tubes or strands
of catgut or horsehair.

CONTUSION AND LACERATION OF THE BRAIN.

Pathology.—The term concussion has long been used to designate
the symptoms which followed vibration of the brain, consequent upon
blows received directly upon the skull or transmitted there through
the spinal column, which it was supposed produced no physical lesion
of the encephalon. The possibility of the vibration causing a molecular
change in the nervous cells, the capillaries or the cerebro-spinal fluid,
which could not be appreciated by our ordinary methods of investiga-
tion and which still might be capable of producing the symptoms
found in slight concussion, is admitted ; but when death occurs in cases
denominated concussion of the brain, distinct lesions, if carefully sought
for, will probably always be found in the brain or other organs.

If a vessel containing jelly, of the consistence of the brain and con-
taining similar cavities, was forcibly struck, fissures could easily be
produced in the mass by irregular transmission of the vibrations of
force. So may lacerations and contusions of the non-homogeneous
brain occur. In my opinion, then, the so-called concussion of the
brain is not a functional condition, but designates organic changes.
The term, therefore, should be discarded for contusion or laceration.

Cases of slight ¢ concussion” very much resemble a similar degree
of the condition called shock. It is probable that a sudden force ap-
plied to the head, or transmitted through the spinal column to the
head, causes pallor, vertigo and confusion of ideas by the same patho-
logical change that occurs when peripheral nerves are injured and
shock is induced by paralysis of the vaso-motor center. When greater
violence is offered to the brain it is to be expected that, in addition to
the condition of shock, symptoms will be presented due to the lacera-
tion or contusion of the brain. Surgeons should place under the head
of shock those temporary symptoms now called slight concussion, and
class all other instances of brain injury of a similar character as con-
tusion or laceration of the brain. :

Lacerations and contusions of the brain may be multiple, giving rise
to numerous minute extravasations of blood scattered throughout the
brain and scarcely distinguishable from the normal vascular points seen
on section.  On the other hand, hemorrhage from the torn vessels may
be so great and so diffused as to produce symptoms of compression of
the brain, thus greatly obscuring the diagnosis. The irregularity of
the base of the skull causes laceration to occur most frequently in the
corresponding region of the encephalon.

Causes.—Direct violence to the head or force applied to the legs or
buttocks, and transmitted through the spinal column to the craninl
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bones, are the causes of contusions and laceration of the brain. A blow
on one part of the cranium will often give rise to laceration of the brain
at the opposite side without there being any marked injury to the
cerebral tissue immediately underlying the bone struck. This is due
to the soft consistency of the brain, and is termed contusion by coun-
ter-stroke.

Symptoms.—When a slight blow has been received by the brain
the patient at once becomes giddy, is confused in his ideas, feels weak,
staggers and perhaps would fall if not steadied by grasping some neigh-
boring support. At the same time his face becomes pallid and his
heart’s action feeble. There is a feeling of nausea, and vomiting some-
times actually occurs. These slight cases do not exhibit actual uncon-
sciousness, but the patient is stunned, and for a moment is not able
to collect his thoughts. He in a moment promptly returns to his
normal state. This is the condition in which it is possible, perhaps,
that no laceration of nervous structure or blood vessel occurs, and
such cases are those that resemble surgical shock of slight severity.

The violent shaking of the brain caused by the application of a severe
force is followed by symptoms of gravity, which are due to the pro-
duction of contusion or laceration of the brain or its membranes. The
patient is almost, but, as a rule, not completely unconscious ; lies mo-
tionless with a cold, pallid skin, has a feeble, fluttering pulse and heart,
and sometimes passes urine and feces involuntarily. The insensibility
is not a complete coma, for usually the patient can be roused by loud
questioning to utter a monosyllable or a groan. The pupils vary in
different cases as to contraction or dilatation, and the two eyes may not
be alike in this respect. Usually the pupils react to the stimulus of
light. The breathing is quiet, though it may be feeble and shallow ;
there is no hemiplegia, and the limbs if pricked with a pin will be
withdrawn, though probably in a lazy manner. Vomiting is liable to
occur as the patient begins to react from the semi-unconscious condition
which has immediately succeeded the injury. Convulsions sometimes
take place after such cerebral injuries. The location of the contusion
is an important factor in the determination of special symptoms. The
symptoms just described may last a few hours or a day, before signs of
recovery or of progressive inflammation supervene. When return to
health is to ensue, the symptoms of brain contusion slowly subside and
the patient’s functions assume their normal condition. It often hap-
pens, however, that headache, vertigo, impaired memory and other
cerebral sequelee remain. When the issue of the injury is to be an
unfavorable one, the patient either sinks into a comatose state, without
reacting, or, if he does react, soon presents the characteristic symptoms
of encephalitis.

The prognosis is grave in all cases of contusion of the brain, because
it is impossible to define accurately the extent of the lesion, and because
even slight lacerations and contusions are liable to impair the mental
functions and the special senses.  All injuries producing vibration or
concussion of the brain that are followed by the semi-unconsciousness
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mentioned are serious, because there is organic lesion of the brain
tissue.

Treatment.—As the symptoms are those of shock, combined with
those of brain contusion and laceration, the treatment is obviously
clear. At first absolute quiet in the supine position, with the feet ele-
vated slightly and the head low, should be enjoined. A darkened
room and an opportunity to sleep should be afforded. Stimulants will
rarely be needed and should be avoided if possible ; because after the
shock of injury has passed away, cerebral excitation and plethora will
tend to produce hemorrhage from the torn vessels and to set up inflam-
matory engorgement. Agents, such as ammonia, that stimulate mo-
mentarily are preferable to the more lasting alcoholic preparations.
External applications of heat or of mustard to the general surface may
be available to relieve the depression. When the pulse shows increas-
ing strength or there is evidence in the reddening of the skin that
reaction has commenced, the surgeon must adopt measures to prevent
the occurrence of cerebral inflammation. The head should be ele-
vated, cold applied locally, and bromide of potassium, purgatives, and
other remedies employed in the manner described when speaking of
inflammation of the brain from surgical causes. Even bloodletting
may be required, though in the early hours after the injury such treat-
ment might prove fatal. It requires the exercise of great judgment to
manage such cases. The measures appropriate for the first few hours’
treatment of contusion of the brain are diametrically opposed to the
line of treatment required after reaction has been induced. It is a nice
question to know when the change should be made.

All cases of contusion of the brain, however slight, require surgical
supervision for a long time. Indiscretions in mental work, in diet or
in physical exercise may be very deleterious.

COMPRESSION OF THE BRAIN.

Pathology.—Compression of the brain is said to exist when patho-
logical lesions or changes exert such pressure upon the organ as to dis-
place the cerebral substance or cause flattening. The symptoms are
probably due, to a great extent at least, to the pressure impeding cere-
bral circulation and causing a local deficiency of blood supply. It is
certainly not likely that the amount of force exerted by extravasated
blood, which so often gives rise to compression symptoms, is sufficient
actually to compress and condense the brain substance. It would re-
quire comparatively little pressure, however, to interfere with the cali-
bre of the capillary blood vessels.

Causes.—The causes of the compression of the brain are: 1. Ex-
travasation of blood upon the surface or in the interior of the brain.
2. Fractures of the skull, accompanied by depression of the fragments.
3. Foreign bodics driven through the skull upon the surface of or into
the brain. 4. Inflammatory deposits of serum, lymph or pus. 5. In-
tracranial tumors. In the second and third instances bleeding, due to
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laceration accompanying the fracture or wound, has frequently much
to do with the occurrence of compression. A comparatively sudden
pressure seems to be requisite to produce compression symptoms. If
blood, for example, be
slowly extravasated, the Fia. 86.
brain seems to accommo-
date itself to its new rela-
tions, unless the amount of
blood be great.

Symptoms.—A patient
suffering with compression
of the brain ix dead to ex-
ternal impressions, but the
organic functions of res-
piration and circulation
continue. He lies on his
back totally unconscious
and immovable, with pu-
pils unaffected by light and
one or both of them usu-
ally moderately or consid-
erably dilated. The res-
piration ‘is slow (ten to
sixteen per minute), snor-
ing and accompanied by a
peculiar whiff or puffing
out of the cheek at the
corner of the mouth. The
stertor is due to paralysis
of the palate muscles. It may be greatly diminished by turning the
patient on his side, so that the relaxed soft palate will not hang un-
supported in the current of air. The puffing out of the cheek is due
to loss of power in the buccal muscles. The pulse is slow and rather
full, beating perhaps not more than forty or fifty times in a minute.
The urine is retained until the paralyzed bladder becomes so distended
that there is a dribbling overflow. Constipation, followed by relaxa-
tion of the anal sphincter and consequent incontinence of feces, is often
found. Hemiplegia of the side opposite the injury is usual. This
cannot be determined in cases where reflex sensibility is destroyed, un-
less it is evident from the distortion of the face. The condition of the
pupils and the extent and character of the paralysis depend upon the
situation of the compressing lesion. The group of symptoms given
are those found in typical cases of compression, and are those of cere-
bral apoplexy, which is a form of compression. The temperature is
apt to be high in acute brain lesions, inducing compression.

Symptoms of compression due to depressed bone or to foreign bodies
lodged in the brain arise immediately after the reccipt of injury. Ex-
travasation of blood, unless profuse, causes a gradual supervention of

Compression following hemorrhage from the middle men-
ingeal artery. (HELFERICIL.)
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symptoms, while compression from inflammatory products appears
only at a later period. It is probable that a factor in many cases of
compression from depressed fracture is the concomitant occurrence of
inflammation, whose symptoms are blended with those due to the
pressure which often is too slight to cause in itself serious symptoms.
(Plate IV.)

If the pressure is not relieved by treatment and the cerebral mass
fails to accommodate itself to the new relation of parts, coma deepens,
the organic functions become gradually involved and death occurs.
The time occupied in the fatal invasion and destruction of these func-
tions is usually a few days, though it may extend through weeks.

Diagnosis.—Typical cases of compression of the brain are readily
distinguished from contusion or laceration of the brain of moderate
severity. If a laceration or contusion is sufficient to cause much hem-
orrhage, however, compression symptoms will coexist and complicate
the diagnosis. So, on the other hand, laceration and contusion of the
brain substance is liable to result from the same force that produces a
depressed fracture and a consequent depression. Hence, it is often
impossible to determine accurately the pathological lesion.

The points upon which a differential diagnosis may be founded in
uncomplicated cases are given in the following table:

COMPRESSION OF THE CoNTUSION OR LACERATION
BRAIN. Witnovt COMPRESSION.
1. Symptoms may not be immediate Symptoms always immediate.
after injury.
2. Complete unconsciousness and total Partial unconsciousness and only impaired
insensibility to impressions upon sensibility to impressions upon organs
organs of sense. of sense.

3. Respiration slow, stertorous and puff-  Respiration quiet.
ing.
4. Pulse slow and full. Pulse frequent and feeble.
5. No vomiting. Sometimes vomiting.
6. Retention of urine and often of feces.  Incontinence of urine and feces.
7. Paralysis, usually hemiplegia, of op- No paralysis.
posite side.
8. Pupils insensible to light. Pupils react somewhat to light.
9. Deglutition impossible. Deglutition possible.

In the absence of a history of the patient before unconsciousness
occurred, it is frequently difficult and sometimes impossible to discrimi-
nate between coma due to compression of the brain, alcoholic or
narcotic poisoning, uremia, apoplexy, sunstroke and hysteria. An
unconscious man with bruises upon the head, picked up in the streets,
may be suffering from brain compression due to injuries received
while intoxicated; or may have fallen from an elevation because
of an apoplectic seizure or sunstroke, and thus have sustained second-
arily a depressed fracture of the skull. 