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“Cui dono lepidus novum libellum
Arido modo pumice expolitum 2’
(CATULLUS.)

THis VoLUME, THEN, Is DEDICATED To ONE WHO FOR YEARS
HAS BEEN A STIMULUS AND A SOURCE OF INSPIRATION.






PREFACE.

It is with exceeding diffidence that T have had the temerity to
venture into the field of authorship. The subject of obstetrics has
been very fully covered by such writers as Webster, Williams, Hirst,
Edgar and others, who have written the results of ‘their original
researches. My apology is that because their work is largely original,
it is of necessity prolix, and any single book contains much matter
that unfits it for student use.

I have endeavored to eliminate all possible extraneous matter
and condense into a sma.ll volume the essential facts of obstetrics;
at the same time I have not entirely resisted the temptation to give
“my personal opinions and experience. I have not credited these out-
side sources in detail, believing that all that has been published is
now the common property of the craft.

The manuscript was just ready for the printer when the dis-
aster of April 18, 1906, occurred. By an accident it was saved, while
all the notes and data from which it was compiled were burned with
my office. The subsequent changes and six months spent in Europe
have delayed its publication and have given me the opportunity to
revise the work in a manner that only personal observation in the
large centers could afford.

R. CADWALLADER.

1425 HAIGHT STREET,
SaN Francisco, CAL.
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HAND-BOOK OF OBSTETRICS.

INTRODUCTION.

THE first chair of midwifery was established at Edinburgh, in
1726, but the art is as old as the human race, and portions of it -
were as well understood three thousand years ago as they are to-day.
Yet it has many unsolved mysteries, if, indeed, it does not cover the
mystery of mysteries—the origin of a human being. The belief that
any practitioner is a competent obstetrician is absolutely wrong. It
is preéminently a specialist’s work, to which but few men are really fit-
ted. It is closely allied to surgery, requiring at times the acme of sur-
gical technique, coolness in emergencies, and prompt decision. The
modern advance of the art has been along surgical lines.. It also
often requires rare diagnostic ability, profound therapy, laboratory
" detail. and a knowledge of medicine, pediatrics, mental diseases,
and jurisprudence, together with a fund of sympathy and firmness,
to do the very best for a woman in her hour of travail. He must have
“clean hands and a pure heart” who would practice this art.

It is, above all, practical. The young graduate will not be
called upon to perform great surgery, but he surely will be forced
to do some obstetrics, and his first case may bring him face to face
with a crisis in which life and death are involved. .

The studyv of obstetrics resting upon a knowledge of anatomy
and physiology, and never being taught until these are finished, it
would scem superfluous to more than touch upon a few particular

points in these subjects.
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CHAPTER 1.
ANATOMY.

THE FEMALE PELVIS.

EvERY organ of the female is modified, sexually, the breasts and
pelvis being the most important.

The female pelvis differs from the male in being relatively.
larger and lighter, the inlet and outlet of actual larger size, while the
basin and tuber-ischii flare more, the iliopectineal line being thereby

Fig. 1.—Normal Female Pelvis. (GRANDIN AND JARMAN.)

rendered more prominent. The inlet or superior strait is heart-
shaped, the subpubic angle rounded into a Roman, not a Saracenie,
arch, the obturator foramen is circular, the rami face outward, and
the true pelvis is more shallow than in the male.

Points to note are the promontory of the sacrum, pectineal
eminences, and the line running therefrom downward and backward
from the inbulging of the acetabulum, dividing the side of the pelvis
into anterior and posterior inclined planes.

Articulations.—There are seven joints in the pelvis, of which
five are amphiarthrodial, which soften toward term and allow of con-
siderable motion. A synovial membrane has even been discerned at
times. Occasionally with a finger on the symphysis while the woman
walks a rocking motion can be felt. This softening allows changes of

3



4 HAND-BOOK OF OBSTETRICS.

shape to occur in the Walcher position after symphyseotomy. The
sacro-vertebral angle is formed by a wedge-shaped cartilage.

Each rigid bone is more or less yielding. Notice that the sym-
physis is higher than the rami, so that the head will slide to either
side on to the inclined planes; also that the inclination of the pelvis

Fig. 2—The Plane and the Axis of Fig. 3.—The Plane and the Axis of
the Superior Strait, or Pelvie In- the Inferior Strait. or Pelvic Out-
let. (GRANDIN AND JARMAN.) let. (GRANDIN AND JARMAN.)

will slide the head, if posterior, down onto the anterior planes. The
action of the false pelvis is that of a funmel to direct the head to
the inlet.

The true pelvis seems larger than cither outlet or inlet. This is
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more apparent than real, the spaces being taken up with muscle. It is
nearly circular in shape. The inlet, then, is heart-shaped, the pelvis
circular, the outlet lozenge-shaped.

The plane of the inlet is 55 degrees with the horizon when the
woman is erect. The axis of this plane, or line perpendicular to all
lines in the plane, will about pass from the tip of the coceyx through
the center to the umbilicus. The head, on engagement, must do so
on this axis, either acting from force behind or traction in front.
When the woman is prone in bed and the physician standing at her
knees, it will about reach the floor at his feet, the excavation his
waist, and the outlet his face.

The true pelvis is a bent cylinder, 4 centimeters (114 inches)
in front and 19 centimeters (714 inches) behind; the last is made
up of 14 centimeters (5!/, inches) of bone and 5 centimeters (2
inches) of perineum. The anatomical inlet is not always identical
with the true or obstetrical inlet, which is the smallest anterior-
posterior diameter.

The lozenge-shaped outlet is formed by the symphysis, tip of the
coceyx, and two tuber-ischii. Its plane is inclined to the horizon
10 degrees. It is completed behind by the two sciatic ligaments.
The structures passing through the great foramen, the pyriformis
muscle, etc., act as buffers for the head. In any plane there would
be part of the circumference formed by such a soft pad which will
relieve pressure, retard movement at that point, and direct lines
of force.

The axis of the outlet will touch the promontory of the sacrum.
As the head emerges, with the woman on her back and the physi-
cian at her knees, it will, as stated, point to his face.

The loci of the axis of all the pelvic planes is known as the
curve of Carus. It is approximately a portion of a circle centered
4 centimeters (114 inches) in front of the symphysis with a 19-
centimeter (7-inch) radius. It will about pass through the umbili-
cus. In this path the presenting part must travel and all force be
successively applied. Considerable variations in the curve of the
sacrum exist which greatly modify this curve. It is rarely a circle,
but more often a parabolic curve. A knowledge and a realization of it
for every part of the canal are required, especially in any operatlve
efforts towards delivery.

Pelvic Measurements.—The average measurements of the pelvis
must be known absolutely and forever remembered. They must be
carefully measured before the last month in every case of labor.
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The measurements of the superior strait or inlet are as follows :—

The conjugate vera, or anterior-posterior distance between the
promontory of the sacrum and the symphysis, is 11 centimeters (4!/,
inches). The transverse, taken just behind the ilio-pectineal emi-
nences, is 13.5 centimeters (5'/, inches). The obligue, from the sacro-
iliac articulation of one side to the ilio-pectineal eminence of the
other, is 12.75 centimeters (5 inches). The circumference is 40.5
centimeters (16 inches). The psoas muscle lessens the transverse
diameter 5 centimeters, which further intensifies the oblique.

Fig. 4—The Superior Strait of the Pelvis, Showing its Form and
Diameters. (EDGAR.)

The true pelvis is circular in shape, 11 centimeters (4'/,
inches) in all diameters.

The measurements of the inferior strait are the fransverse,
between the rigid tuberosities, 11 centimeters (4'/, inches) ; and the
anterior posterior, from the symphysis to the tip of the movable
coccyx, about 12 centimeters (5 inches). The circumference of the
outlet is 45 centimeters (18 inches). The floor of the pelvis is
closed by the structures forming the perineum, whose function it is
to force the head forward and upward under the svmphysis.

In Latin countries the oblique diameters are named from the
anterior; the Germans and English name them from the posterior.
From the left parietal to the right sacro-iliac articulation is called
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by the French the left oblique, by the English and Germans the’
right oblique. This can be remembered by the little phrase “right
back:” Because of the better development of the right side of the
body, the right side of the pelvis is often slightly so.

Inclined Planes.—On each side of the true pelvis there are two
planes: anterior and posterior. They lie on either side of the line
joining the pectineal eminence and the tuberosity of the ischium. It
is faint above, becoming well marked at its termination below.
This division is a hard, bony ridge, from which the head will tend

Fig. 5.—The Inferior Strait of the Pelvis, Showing its Form and
Diameters. (EDGAR.)

to slip forward or backward. The posterior plane is a smooth plate
of bone above and closed by the sacro-sciatic notches below. The
anterior plane is the smooth surface of the ischium, anterior to the
ridge, the obturator membrane; and the smooth ramus of the pubes.
A line through the sacro-coccygeal articulation to the highest point
of the sacro-sciatic notch would bisect the posterior plane. A line con-
necting roughly the mid-points of the two rami would bisect the
anterior plane.

The lateral wall may be considered in a general way, then. as
a bony ridge dividing an anterior from a posterior groove. The
direction of the anterior is downward and forward, ending under -
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the pubes; the posterior, while not so well marked, is also downward
and forward to the same spot. Any rounded body started upon
either groove will follow the least resistance and end under the arch
of the pubes. This explains the anterior rotation of the hedd in
posterior positions. Once the head is under the arch, the perineum
will hold it there as well as force it out. In normal cases the occi-
put will always turn forward, but, failing in this, will rotate back into
the hollow of the sacrum. The child usually lies with the occiput
forward, because the belly of the child conforms to the lumbar curve
of the mother and because the head must also be in a lateral posi-
tion from the prominence of the sacrum, and, as the inlet is inclined
to the horizon, it tends easily to slide down the ramus rather than
upward.

Fig. 6.—Diagram Showing Pelvic Planes. (WILLIAMS.)

FEMALE GENERATIVE ORGANS.

Soft Parts.—The female genitals are divided into external and
internal, for copulation and fecundation. The external are the
labize major and the nymphz, vestibule, clitoris, glands of Bartho-
lin, vagina, and hymen.

The vagina is a short canal with anterior and posterior walls in
apposition, giving to the cross-scction an “H” appearance. It is
capable of enormous distention at childbirth, but never afterwards
regains its virgin caliber, the folds remaining permanently flattened.

The hymen is a membranous reduplication more or less closing
the entrance of the vagina, once thought to be evidence of virginity



ANATOMY. 9

and now known to have little weight as a proof of chastity. It is
usually ruptured at the first coitus, and persists as the carunculaz
myrtaformes. Great variation is observed in the shape of the hymen.

Occasionally it is impervious, and at other times is so tough and
inelastic as to be a bar to the consummation of marriage. There is
no agreement as to the embryonal structures from which it is de-
veloped and it is peculiar to the human species.

The muscles of the pelvis fill it out, and, as stated, act as pads
for the head. Those of the perineum play an important part in
directing the head by their tonicity, while in the second stage the
whole abdominal group and diaphragm assist in expulsion. It is
quite important that they be not weakened by artificial support.

Fig. 7.—Female Perineum. A4, Anus. B, Bulbo-vaginal. C,
Coceyx. @, Glutens Maximus. P, Perineal Body. U, Urethra. V,
Vagina. g, Vulvo-vaginal Gland. 1, Clitoris. 2, Its Suspensory Lig-
ament. 3, Crura Clitoridis. 4, Erector Clitoridis. 5, Bulvo-caverno-
sus. 7, Transversus Perinei. 8, Sphincter Ani. 9 and 10, Levator
Ani. 11, Coccygeus. 12, Obturator Externus. (Youa.)

The pelvic outlet is closed by the perineum, broader than in the
male and perforated by the vagina. Its essential part is the levator
ani, horseshoe in shape and attached all around the pelvis. It has
been termed the pelvic diaphragm, for it acts as does the diaphragm
in moving synchronously with it in respiration. It undergoes hyper-
trophy during labor. It has also been likened to a scoop-shovel,
thin at the edge, stronger behind, and so hollowed as to direct all
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descending objects forward and upward under the arch. It is a very
important structure in the female, passively supporting the viscera
and actively assisting in delivery. At labor it is the cause of the
head rotating to the front from the oblique diameter. and holds up
the head lest it injure the rectum, and prevents too sudden delivery.

~o

-

=

Fig. 8.—Section through a Breast at the Third Week of Preg-
nancy. 1, Skin. 2, Fat. 3. Tubercles of Montgomery. 4. Nipple.
5, Milk Duet. 6, Muscle. 7. Glandular Tissue. 8. Milk Duects. 9,
Muscle.  (EbpGaRr.)

The parturient canal exists only at the end of the second stage
of labor and is the whole tract the child has traveled from fundus
to vulva. At labor it consists of the womb, constricted at the internal
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ring of the cervix, the true pelvis, and the dilatable soft parts. At
labor the womb has reached its limit of extension and the soft parts
soon will, whereupon the former will contract. The cervical con-
striction is overcome in the first stage and the soft parts in the sec-
ond. The cervix is dilated by the liquor amnii, the soft parts by the
head. The canal has two curves reversed. That of the womb bends
backward over the lumbar curve of the mother; the pelvis and soft
parts follow the curve of Carus. While the internal os is normally the
point of division between the two portions of the canal, after long-
continued labor this is not so and there is found to be present the
contraction ring of Bandl. The formation of this ring is somewhat
as follows: With every pain the fundus is lifted upward and back-
ward. This serves the purpose of lifting the bladder out of harm, and
it is towards the posterior wall of the vagina that the head is di-
rected. Now, the fundus is much more muscular than the lower
segment; if, then, contractions be continued for some hours, with
no advance of the head, the fundus actually draws itself up over the
head, leaving the lower segment dangerously thin and liable to rup-
ture. The line of division is felt at the thicker upper part as a
definite depression or ring. While all authorities agree as to the
presence and causation of Bandl’s ring, they differ as to its exact site.
Some consider it formed at the internal os; others, a little above,
at about the attachment of the peritoneum to the womb. Both sides
have prominent adherents and it is of little practical importance
which view is correct.

The breasts are developed and specialized sebaceous glands,
Absence of the breasts is exceedingly rare and only associated with
undeveloped genitals. Supernumerary breasts are only curiosities.
These organs are undeveloped before puberty, and atrophy in old
age. They are composed of fifteen or twenty sets of lobules around
a tubula lactiferi, dilated into ampulle before opening on to the
surface of the nipple. The secreting surface of the ascini is a layer
of granular, polvhedral cells lining the alveoli. The whole is im-
bedded in a stroma of connective tissue and fat.

Nipples are of many shapes, surrounded each by an areola
deepening upon any congestion of the womb. Scattered in this are
fifteen to twentv enlarged sebaceous follicles, known as the glands
of Montgomery. Late in pregnancy there is often a secondary
areola that extends two or three inches from the nipple. The nipple
contains erectile tissue, brought into action by friction or nursing.
Milk is not a sign of pregnancy, but may be seen in any pelvic irri-
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tation. The blood-supply to the breasts is from the internal mam-
mary and thoracic branches of the axillary arteries. The lymphatics
are superficial and deep. The superficial are at the periphery and
run to the axilla. The deep lymphatics perforate the chest wall
and join the glands under the thorax.

The internal genitals are the uterus, fundus and cervix, the
Fallopian tubes, and the ovaries.

The womb, normally antiverted, is 8 centimeters by 4 centi-
meters by 2 centimeters (3 by 1/, by 3/, inches), with a cavity 6
centimeters (2'/, inches) deep, and is the essential retaining organ

Fig. 9.—External Muscular Layer of the Uterus. (GRANDIN
AND JARMAN,)

for the feetus. The opening of the cervix in virgins is round, in
parous women stellate. The womb is freely movable, and descends
and rises with each respiration. ’
The uterus and tube are developed from one embryonal struc-
ture, the duct of Miiller. The lower parts of the two ducts fuse to
form the womb, which in animals usually persists as a bicornate
uterus and occasionally in man is the same or exhibits a septum.
The endometrium, resting directlv on the muscle, is 2 milli-
meters thick. Tt is ciliated. the motion being from ahove downward,
the same as in the tubes. The glands are merely invaginations of
the membrane, secreting an alkaline fluid. Between the lower level of
the glands and the muscularis is an interglandular tissue of embry-
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onal type, over which much confusion exists. Leopold considers it
a flattened lymph-gland (Lymphdriisenflache).

The muscle forms the bulk of the organ, nonstriated, and mixed
with elastic connective tissue. The layers are so interwoven, espe-
cially under the hypertrophy of pregnancy, as not to be separable, but
contract in one common direction toward the internal os.

The broad, round, and sacral ligaments support the womb. The
broad ligaments cover the Fallopian tube and uterine vessels and are
triangular on section. The round ligaments elongate as pregnancy
advances, and assist at labor in holding forward the fundus.

Fig. 10.—Internal Muscular Layer of the Uterus. (GRANDIN
AND JARMAN.)

The blood-supply is by the uterine artery from the hypogastric
and secondarily from the ovarian, a branch of the aorta. The
uterine artery .divides at the supravaginal portion of the cervix.
The smaller branch, the cervo-vaginal, supplies the cervix and upper
vagina. The larger, main branch, excessively convoluted, runs up the
side, sending branches deep into the body of the womb, and at the
insertion of the tube divides into three terminal branches: to the
ovary, anastomosing with the ovarian, to the tube, and to the fundus.
The two uterine and ovarian arteries freely anastomose together and
with each other. The veins form a plexus along the arteries, uniting
in the hypogastric.

The lymphatics are not many as such, but the interglandular
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tissue spaces between the muscle planes and the subperitoneal areola
tissue are all large, although poorly defined, lymph sini. From the
fundus one set of lymphatics, joined by those from the ovary, reaches
the lumbar glands; another goes direct to the hypogastric, while
those from the cervix and upper vagina run mainly to the hypo-
gastric, also with a few to the iliac.

In general, then, the lymphatics of the womb from the lower
fourth run to the hypogastric, the upper three-fourths to the sacral
and lumbar. The fundus is poorly supplied with lymphatics. This
has a bearing on sepsis, in which the glands are rarely enlarged, and
gives a reason why in low implantation of the placenta, where the
lymphatics are more numerous, sepsis is more frequent.

The nerve-supply is cerebro-spinal by a few filaments from the
third and fourth sacral, but the bulk of its innervation is from the
sympathetic system. Branches from the internal iliac plexus run
along the sacro-uterine ligaments and form a large cervical ganglion
behind and to one side of the cervix, from which fibers pass to all
parts of the uterus.

The connective-tissue planes run out from the womb as 'a cen-
ter, first to either side, secondly around the rectum to the sacrum,
and thirdly anterior around the bladder to the symphysis.

The Fallopian Tubes.—These are conductive tubes for the dis-
charge of the ova, reaching from the ovary to the womb, covered by
peritoneum except at the outer end, and 8 to 14 centimeters long. The
uterine portion extends from the cavity to the edge of that organ, and
is the narrowest part of the lumen. The isthmus is from the wall of
the womb outward to the ampulla, and is the bulk of the length. The
ampulla, infundibulum, or fimbriated end is extra-peritoneal, funnel-
shaped, retro-curved, and reaches to the ovary. The lumen of the
uterine portion will barely admit a bristle; in the isthmus it is 2
to 3 millimeters; in the ampulla, 7 millimeters. One of the fimbrise
is attached to the ovary, forming a gutter for the ovum, and is called
the fimbria ovarica. The tube has an inner circular and an outer
longitudinal layer of muscle. Williams has shown an inner longi-
tudinal layer to be present in the uterine portion. The mucosa is
a ciliated, columnar-celled membrane. Four reduplications and their
" folds give it a very complicated cross-section, increasing in complexity
from uterine to fimbriated ends.

The Ovaries.—These are two almond-shaped organs behind the
broad ligament, and attached thereto at the hilum by the meso-
varium. An infundo-pelvic or suspensory ligament runs to the pelvie
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wall, while a second extends to the uterus just below the tube. The
ovary is not covered by peritoneum except at its base, and projects
free into the abdominal cavity. The outer layer, or cortex, is cov-
ered by the tunica albuginea, which is a single layer of cells. The
cortex is a stroma of connective tissue, through which are scattered
the Graafian follicles. The medullary portion is loose connective tis-
sue supporting the blood-vessels. The presence of unstriated muscle-
fibers has been thought to prove that the ovary was erectile under
sexual excitement, thus favoring the rupture of the follicle at that
time. Fibers from the sympathetic system richly supply it, and
there seem to be scattered ganglionic cells.

Fig. 11.—Blood-Supply to the Internal Female Genitals. (YouNne.)

Whether there is an internal secretion of the ovary or not has
been studied for some vears, and the weight of proof seems to favor
that belief. The effects of castration and the results of grafting and
transplanting done by Kanauer, McCone, and others would seem to
prove this, but the subject is far from settled. From the structure
of the ovary it would hardly be classed as a ductless gland.

The obstetrical interest in the ovary centers around the primor-
dial ova of Waldyver and their development into mature Graafian
follicles. Each primordial follicle contains one, or occasionally two,
ova surrounded by a single layer of spindle epithelial cells. They
remain the same size from birth until they develop into Graafian
vesicles. At birth these number a hundred thousand, and are no
less than forty thousand at puberty. The first step in development
is the change of this spindle epithelial wall into a single cuboidal
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layer of cells and later into several layers. By the degeneration of
cells the follicle becomes vacuolated and filled with fluid—the liquor
folliculi. The ovum is at one side, attached to the wall and sur-
rounded by a mass of cells known as the discus proligerus. The
lining cells form the membrana granulosa. All this time the ovum
is increasing in size and becomes covered with a vitelline membrane.
The connective-tissue covering of the follicle, known as the theca fol-
liculi, of two layers, also increases, and the cells become larger than
the surrounding ones from which they developed, become pigmented.
and are now known as lutein cells. These enter into the healing of
the space after rupture and discharge of the ovum, multiplying
rapidly and dividing up the clot into festooning layers until they
fill it and organize it. Degeneration of the lutein cells and con-
traction end the corpus luteum, leaving a white scar on the ovarian
surface. That the lutein cells are of connective-tissue origin is now
conceded by most authorities, although' a few still adhere to their
being epithelial.



CHAPTER I
PHYSIOLOGY.

MENSTRUATION.

Apout the fourteenth year in the United States, depending on
the social conditions, education, precocity, hard work, moral teach-
ing, and temperature, the girl begins the function of menstruation.
This is the culmination but not the completion of puberty, a sexual
change or maturity, for attracting the male, with the ultimate end,
by sexual union, of perpetuating the species. It does not mean that
she could not be impregnated before, nor that she is now best fitted
to be.

At this time, under the influences of stored nervous energy, the
body rounds and develops, the breasts enlarge, there is a growth of
hair on the pubes, menstruation begins, also sexual feeling, and, as in
“the physical, so in the moral, material, and mental nature, profound
changes take place until the sexual psychosis is established. Puberty
and the climacteric, the alpha and omega of reproductive life, are
two important crises for every woman. While undergoing this
change the girl should be at home, surrounded with quietness. She
should sleep long and regularly, eat simple food, not work, especially
mental effort, to the point of fatigue. have little company, and be
free from calls on her nervous energy, with plenty of outdoor exer-
cise. Our modern system of educating girls is the worst possible.
At about this time they are undergoing the strain of high-school life,
with perhaps music added and more or less social requirements, when
from thirteen to fifteen they had better be doing nothing.

It is certain that if the activity of the girl is used up in study,
it will handicap this developing function; and the increasing preva-
lence of dysmenorrheea in school-girls is a warning that our present
system is a violation of nature. A reform here is urgently needed,
for “Is not the life more than meat, and the body more than
raiment ?”

The emotional nature of the girl is unstable at puberty. If
there is hereditary tendency to insanity, it is a critical time; there
is even an insanity of pubescence. The mammary glands may be-
come quite tender, especially at menstrual periods, and persist so for

2 17)
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months. Gentle rubbing with chloral camphor is usually sufficient.
While at puberty the girl suddenly becomes a woman sexually, she
is not yet fitted physically for maternity, but lacks full development
until about her twentieth year.

At about the fourteenth year, then, she begins a function to
last about thirty years. Induced a little earlier by sexual knowledge
and nerve-excitement, it is retarded by poverty, hard work, isolation,
and cold. In Lapland and among the Esquimaux menstruation be-
gins at eighteen to twenty-three and occurs only two or three times
during the summer in nine out of ten cases. In Egypt menstrua-
tion begins at ten; Siam, twelve; Sweden, eighteen to twenty; while
on the Faroe Islands it is often absent. Occasionally it starts at
birth, usually followed by nymphomania, or it may be totally absent.
In temperate countries, to begin after thirty is very rare indeed,
though cases of delayed menstruation are occasionally reported. One
case reported by Wolf: married at thirty-four, menstruated at forty-
five, delivered at forty-six, has never been duplicated. Menstrua-
tion is a periodical discharge of blood from the vagina, lasting on
an average from four to five days, at twenty-eight-day intervals.
Every woman is, however, a law unto herself, both as to length of
flow, length of interval, and profuseness—no two are alike, depar-
tures from the individual’s own rule only being pathological. Pro-
fuse menstruation is usually a sign of marked sexual feeling. The
flow marks a lost opportunity of impregnation and the beginning of
a change in the womb, fitting it to again receive and nourish an
ovum. Its synonyms are molimenia, courses, sickness, custom of
women, monthlies, flowers, reds, catamenia. show, etc. There are
many theories to account for the twenty-eight-day periodicity. Dar-
win thought it inherited from our ascidian ancestry, there being a
period of high tide, abundance of food, ete., with each full moon.
Menstruation, however, occurs regardless of the moon’s changes and
uninfluenced by it, although light powerfully affects it, as shown
by the late or absent menstruation in Arctic latitudes and the early
flow in the tropics. The best explanation is that of Havelock Ellis:
“Bearing in mind the influence exerted on bhoth the habits and emo-
tions of animals by the brightness of the moonlight nights—the
periodical recurring full moon, not merely by its stimulation of the
nervous system, but possibly by the special opportunities which it
gave for the exercise of the sexual function, served to implant a
lunar rhythm on menstruation.” Tt is certain that all the sexual
orgies of savage races occur at the full-moon period. The moon-
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struck and moon-gazing tendency of adolescence is probably as old
as the race.

Wherever the sun (Bel) and the moon (Astarte) were wor-
shipped, the latter rites were purely sexual and lascivious.

The flow is alkaline, of blood mixed with vaginal mucous cells,
dark brown, and does not coagulate. It has a musty odor, from the
sebaceous glands of the vulva. All the genital secretions are more
active. The odor seems to be intense according to the pigmentation
of the skin, being more marked in the dark-skinned. The average
woman makes four to six “changes” of napkins daily, each represent-
ing about an ounce of blood, though fifteen to twenty changes are
not uncommon. It leaves a greasy smear that differs from pure blood.
It often begins and ends by a leucorrhcea for a day or two. It is
equivalent to rut in animals, in whom, however, blood is seldom lost
except in the anthropoid apes. The lower the scale of civilization,
the less blood is lost. Among savages it is often very scanty. The
tendency in Europe is for a secondary period to come on half way
between the two periods, the mittelschmerz. The nervous develop-
ment as well as the upright position of man is the cause of the flow.
It is the period in the female, as is rut in animals, of the height
of sexual feeling, and, except for ethical reasons, is the proper time
for intercourse and the time most certainly followed by conception.

The first step in all nature towards a reproduction is a storing
up of food and energy. This tissue-energy causes a swelling and
bursting of a Graafian follicle, exactly as a ripened pod opens and
discharges its seed. What lies beyond observation of this life-chem-
istry we do not know, except that in our higher physiology many of
these vegetative functions are presided over by ductless glands. In
pregnancy the thyroid increases and seems to neutralize the normal
ovarian secretion. as shown in the subsidence of ovulation, and it has
been suggested that ovarian secretion determines the wave of energy
expressed by menstruation. The motor force is, any way, a nervous
impulse from the sympathetic ganglion, causing congestion and asso-
ciated with physical phenomena. At the same time a Graafian folli-
cle ruptures and an ovum is discharged, together with a little blood,
from the ovary into the tube. Some think the ovary the cause of
menstruation or that menstruation is dependent upon the ovary.
Pfheger suggests the pressure of a ripe follicle as the cause, and
Strassman has produced heat by injecting the ovary. This ignegatived
by the fact that ovulation antedates menstruation, and extends from
birth to old age and even during lactation, and also that in some cases
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menstruation persists after ovariotomy. On the other hand, trans-
plantation of ovary will cause a return of menstruation after ovari-
otomy and the bad symptoms of this removal will remain in abeyance.
Our own McCone proved this. This last, however, may only be con-
gidered as going to prove the presence of an ovarian secretion.

Bossi has pointed out that menstruation may be present with
congenital absence of ovaries and tubes; and Bouttner has shown
that ovaries and tubes may be present, but no menstruation occur
if the uterus is rudimentary. I believe the idea of Heape correct,
that the cause of both is a common one, the result of some centric
activity, upon which, while they are independent, both depend.

That rut and menstruation are the same is denied by Lawson
Tait, Beach, and others, but there are too many similarities to con-
sider them other than identical. There is a high blood-pressure and
increased sexuality in menstruation, and the menstruation cycle may
be divided into four stages:—

First—A constructive stage, or a preparation for the reception
of an ovum, lasting about a week, in which the decidua is formed,
the membrane swells, the glands enlarge, and the connective tissue
increases. An ovum arriving at a womb in this condition will lodge
and mature.

Second.—A destructive or menstrual period of four or five days,
in which the decidua is cast off with some loss of blood—phenomenon
of menstruation.

Third.—A reparative stage of about four days, during which the
deeper and unchanged gland-cells grow and reproduce the endo-
metrium.

Fourth.—A period of quiescence of twelve to fourteen days.

Menstruation, then, while not, as Burdach thought, an aborted
parturition, is closely related to the last preparedness of the womb
for the ovum. This is the idea of Lowenthal, and rings true.

During menstruation the excretion of urea is increased and the
temperature rises a little, to 99 degrees. and the pulse is fuller. Pre-
ceding its advent is a wave of heightened nervous sensibility and
emotion. They are more affectionate, womanly, sexual, and with a
vital energy often to restlessness. Fully 66 per cent. have this on
close observation. Immediately prior to the flow there is a depres-
sion, a feeling of weight and heaviness, backache, it may be hysteria,
crying, etc. The breasts and tonsils swell, thyroid enlarges, eyes
are pigmented, ankles puff, and a congestive discomfort is present
that usually disappears with the flow or lasts until the end. Fully
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60 per cent. of women are disqualified for much exertion during the
flow, being in a condition of mental and physical lassitude regardless
of the amount, for these symptoms are not the result of the blood
lost.

It must be remembered, too, that as menstruation occurs on the
crest of a wave of emotion, so at the mid-period there is a depres-
gion with perhaps some pain, which is of great gynecological, but not
of much obstetrical, interest.

During menstruation the blood transudes through the delicate
capillaries of a thickened and cofgested endometrium by diapedesis.
The membrane, while 8 millimeters thick, swollen, dark, and soft
almost to liquefaction, is still intact. It is separated by a sharp
division from the muscular tissue of the womb. The glands, 0.5 to
0.75 millimeter, are visible to the eye. The epithelium may be ab-
gent in a few places, but it is not generally so. In the upper layer
of the mucosa is a network of dilated and hypertrophied capillaries.
It is a transudation of blood and there is no degeneration of mem-
brane.

The normal establishment of menstruation is of considerable
importance. It is sure to be irregular both in time and amount for
the first few months and not regular for at least one year; but after
that it should be uniform in both time and amount. The girl should
be protected from damp and cold at each period; and if much dis-
comfort arises, treatment should not be delayed from any notions of
delicacy. Irreparable damage may result from neglect in this first
year. The girl should also know what to expect and be instructed in
ordinary rules of hygiene, and T know of no one so fitted to initiate
her into the mystery of sexual knowledge as her own mother. Here
you will find such a total lack of maternal duty that I want to urge,
in passing, that you go out of your way to impress this on every
mother you meet. It is her place to do this. It seems the usual
rule that girls are married and face to face with maternity in an
appalling state of ignorance of the whole subject. Those who learn
some facts as forbidden fruit are sure to gain false ideas and mock
modesty. I do not claim to a greater kmowledge of what a girl
should know than the Creator, but consider that when He sexually
matures her, it is a sign that she is also mentally fitted for sexual
knowledge. T have known girls to pack the vagina with snow in their
fright at the first blood, and never recover. They are sure to be on
a physical strain and keep guessing, if ignorant, until they know all
about it, or think they do.
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Once established it should remain regular, unless suppressed
normally at pregnancy, throughout sexual life. Pathological condi-
tions, as anzmia, chlorosis, phthisis, emotion, or cold that suppresses
this function, are not obstetrical. So also excessive flow, which should
call for prompt investigation of the cause.

At conception menstruation ceases, to recur some months—six
or eight—after delivery if nursing, or as many weeks if not. It is,
as in the beginning, irregular for a period or two, but is soon again
normal. It marks a fitness on the part of the womb for conception
once more. Menstruation during 9actation is no different than at
other times. It does not affect the child or alter the milk. Fifty-
seven, per cent. of women have amenorrheea when nursing; 43 per
cent. menstruate a few times only. There is little probability of im-
pregnation when absent, but I have known a few cases when women
have gone some years without menstruating, one pregnancy follow-
ing another without a show.

Vicarious menstruation is a term used for a flow of blood from
some other source, replacing the normal uterine flow. It is closely
connected with either phthisis, melancholia, or neurotic psychosis.
Medical literature teems with these curious cases, often taking the
form of stigmata.

After about thirty years the woman again goes through a crisis
—the menopause, climacteric, or change of life. Menstruation is
Jessened and becomes irregular in time, occasionally varied by a pro-
fuse flow. The genitalia shrink, there is a tendency to lay on fat,
and the peculiar sexual psvchosis disappears. This, safely passed,
should begin the best, most useful, and happiest part of a woman’s
life; the one freest from care and the rest after labor, to be wished
for rather than to be dreaded.

Keep clearly before you the emotional life of a woman during
these thirty obstetrical vears, and the more vou study her the less
you will really know of her, for “age cannot stale nor custom wither
her infinite variety.” The graduate of Vassar will still alwavs con-
sider her baby’s teething as an index of its mental capacity. She
i8 very easily influenced by her love, but “Heaven knows no rage like
love to hatred turned, nor hell a fury like a woman scorned.”

OVULATION.

Ova are the development of certain epithelial cells that sur-
round the ovary and were included in its structure when develop-
ing. They were first seen by Cruickshank in 1797, and studied by
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Carl von Baer in 1827. They are of spherical shape, 200 millimeters
in diameter, and are the largest cells in the human body and visible
to the naked eye. Each mature ovum is surrounded by a mass of
cells lining a cavity—the discus proligerus—the whole lying to one
side of a vesicle. The lining layer of cells, fluid, discus proligerus,
and ovum are known as a Graafian follicle, */,,; of an inch in diam-
eter. They develop early, being mature at birth. Nature is lavish
in providing for species perpetuation. Fully seventy thousand are
present at birth. Of this number thousands are never fertilized, and
thousands more, when fertilized, do not lodge in the womb. Of these

Fig. 12.—Section of an Ovary. e, Germ Epithelium. 1, Large-
sized Follicles. 2, 2, Smaller-sized Follicles. o0, Ovum within a
Graaflan Follicle. v, v, Blood-vessels of the Stroma. g, Cells of the
Membrana Granulosa. (Youna.)

few the majority are lost, and the infant at birth is the apex of
an increasing loss at every backward step. Of the children born, but
few reach maturity. At puberty the ova begin discharging at in-
tervals; probably several times a month as they successively mature,
and with certainty during the congestion and excitement of sexual
intercourse.

Rupture occurs by the thinning of the ovarian tissue over the
follicle. This breaks and discharges the liquor folliculi, discus pro-
ligerus. and some blood into the peritoneal cavity, usually into the
fimbriated end of the tube, which is applied for that very purpose.
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As sexual feeling, ovulation, and menstruation are all governed from
one central point—through the sympathetic system—they normally
act at about the same time, the whole process being essentially one
of congestion; that of sexual excitement being sufficient to burst the
distended follicle. In some animals the process is regularly periodic,
and the young are born therefore at a time of plentiful food-supply
only. But in woman, her ages of subserviency to the male passion
and her subjection to the “desire of her husband,” have largely al-
tered any periodicity she may have had. About twenty to thirty fol-
licles rupture annually, probably in woman as in animals, always at
the time of menstruation. Any ovulation much before or after men-
struation is lost, such ova finding the womb in no condition to nour-

Fig. 13.—Section of a Fallopian Tube. 1, Ovary. 2, Uterine
Artery. 8, Isthmus of Tube. 4, Beginning of Tube. 5, Fimbriated
End of Tube. 6, Gutter Fold to Guide Ovum. 7, Four-fold Convolu-
tions. (GRANDIN AND JARMAN.)

ish them. The ovary is not a gland that secretes ova, but the ovum
is a retained embryonal cell—the union of the original male and fe-
male elements of the embrvo, infolded and retained.

The ovum is usually taken up at once by the tube on the same
side, but in many cases has been known to cross to the other tube,
and a discharge into the general peritoneal cavity is normal in some
types of life. The ciliary action of the membrane of the tube and
peritoncum in Douglas's sac will insure the ultimate reaching of the
tube.

CORPUS LUTEUM.

Certain changres ocenr in the ovary after the bursting of the
Graafian follicle.  The wpnee of the discharged discus, ete., is filled
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with blood. The cells of the theca folliculi proliferate and form a
network; the blood-serum is absorbed, leaving the cavity filled by a
mass, stained yellow from the hematin. It is an organized blood-
clot, which contracts and leaves a scar known as corpus albicans.
The size of the clot is 1.5 centimeters (®*/; inch) in diameter. This
change requires some months to complete, and the functionating
ovary shows several such corpi at varying points of absorption. This
is known as false corpus luteum. Should, however, the discharged
ovum be fertilized, the increased blood-supply to the pelvis, in which
the ovary shares, causes a larger corpus luteum, from more exuded
blood and slower absorption. Such a corpus is 2.5 centimeters (1
inch) in diameter and persists to the latter part of pregnancy before
it disappears. This is the corpus luteum of pregnancy, or true cor-
pus luteum, which differs only from the so-called false corpus in
amount of blood, size and persistence, because of slower absorption.
Fraenkel considers the corpus luteum as a gland formed each month
with the definite function of giving a nutritive impulse to the womb,
leading to a preparation of the endometrium for the ovum. If the
ovum is retained the gland remains longer functionating; and if
not, it disappears sooner. His experiments are of much interest, but
the subject is still unsettled. It is certain that at no time in the
month is the woman not liable to become pregnant.

THE OVUM.

The ovum proper is enclosed in a membrane known as the zona
pellucida, 20 to 25 millimeters thick, hyaline and elastic. The ovam
is clear and transparent. The bulk of the egg, the vitellus, can be
divided into a vitellus formative and nutritive. The vitellus form-
ative, also called the cytoplasm, forms the body of the egg and lies
in layers at the periphery, but is alveolar in structure centrally. In
the interstices of the alveolar structure are albumin granules: the
nutritive vitellus or the deutoplasm. This last is food stored up to
nourish the embrvo while undergoing the first changes of develop-
ment. In women the deutoplasm is not at first generally diffused,
but is collected around the nucleus, and only later is it diffused in
the cytoplasm.

The ovum seems to contain two organs, the nucleus proper and
the “body of Balbiani.” The nucleus of the germinal vesicle of
Purkinje is 25 to 30 millimeters in diameter, spherical, and with a
resistant limiting membrane. Tt is filled by a fluid and crossed in
every direction by a skeleton of filaments, acromatic, and contain-
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ing grains of chromatin. Under favorable conditions a nucleus can
be made out. The “body of Balbiani” lies to one side in the cyto-
plasm. It was first seen and described by Ranvier, in 1871, as the
vitellin body. It is round, 5 to 8 millimeters, clear, granular, and
stains more strongly than the vitellus. DMertens, Stricht, and Wini-
water consider it an attractive sphere.

SPERMATOGENESIS.

The testicle is formed from the germinal epithelium of the em-
bryo, which buds into the surrounding cells and is known as sexual
cords, exactly as in the ovary. During the second month these cords
separate from the germinal epithelium, lengthen, round out, ramify
without dividing, and join the Woltfian body, which later forms the
excretory duct of these tubules. During this time and long after the
sexual cords are lined with two types of epithelium: first. small epi-
thelial cells; and second, large. round cells derived from the small
by growth, known as male ovules or primordial spermazomes. The
next step is for the cells to proliferate and become multinuclear
(ovule groups of Balbiani), in turn to degenerate, leaving the semi-
nal canals lined by small-celled, isomorphic epithelium (Prenant’s
state of one cell). So far there has been no hint of any evolution of
spermatozoa.

A second serics of changes now begins by a definition of the
small epithelial cells (the cells of Sertoli) into spermagones, sper-
matocytes, and spermatids, all of which degenerate before reaching
maturity. Only at puberty do the spermatids change to spermatozoa
and the semen hecome fertile.

The spermatogones are in one row on the walls of the tube, tails
small and outward, head nucleated, the nucleus with a filamentous
cytoplasm and minute chromatin grains. 'The nucleus begins karyo-
kinesis at once, is acidophile, irregular, and forms five or six limbs
of chromatins. These five or six chromosomes by division increase
to twenty-four., The karvokinesis of these spermagones results in a
layer, after several divisions and a period of rest, during which they
replace their lost chromatin. The spermatoevte resulting is very
small. At two points of this nucleus the chromatin is in irregular
lumps,  These divide info four “groupe quaterne” and then collect
to the center. From ench Tump a pair of long fibers grow out and
loop hack, nnd Taxtly the fibers break up into rings under the mem-
brane. At this time the spermatoeyte is large, hut in maturing it loses
size.  From he wpermantocyte the spermatid is direetly formed. each
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altering and developing into a perfect spermatozodn after the age of
puberty, and are present until a variable age, when the testicle un-
dergoes atrophy and the power of reproduction is lost.

SPERMATOZOA.

These are the essential male fertilizing elements. They were
first discovered by Louis Ham, in 1677, and Hartsoeker, in 1678.
In the vertebrates but one type is found, which closely resemble
each other. They are immovable in the duct and body, requiring oxy-
gen for motion, and will live indefinitely in the seminal fluid. They
are slender filaments, 55 to 60 millimeters long, with a round head,
5 or 6 millimeters. Viewed flat, the head is oval; sidewise, pyriform,
the anterior extremity tapering. The head stains like a cell-nucleus
and is formed with two unequal segments. The small posterior one
stains the deeper. The anterior segment (Bouton Cephalique) is
energetically attracted by acids and covered by a hyaline membrane,
or hood. The tail is an axis cord, exposed at the end and- covered
by several structures of unknown function. They move by an undu-
latory wave of the tail, giving a boring action to the head. They will
travel three millimeters per minute, or their own length in a second.
and with force enough to move ten times their weight. They are
attracted to an ovum. They will live two weeks in the Fallopian
tube after coitus, in some animals for months, resist freezing, alka-
lies, and narcotics, but are killed by acids.

It is safe to assume that the married woman has living sperma-
tozoa constantly in her tubes.

The semen is alkaline, vellowish-white, mainly composed of the
secretion of the prostate and vesicles. and in fertile males is swarm-
ing with motile spermatozoa. Secretion begins at fifteen to sixteen
and lasts until sixtv-five or later, about one drachm being discharged
at the height of the orgasm.

COITUS.

This in the male consists of three acts:—

First.—Turgescence.

Second.—Friction and ejaculation.

Third.—Flaccidity.

The penis should not be withdrawn until flaccid, the semen re-
maining in the upper vagina or so-called “seminal lake.” This is a
relatively simple process in the male, who has only to deposit the
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semen into the vagina. That the male is always ready and the
female requires time should exactly reverse the usual practice, and
coitus should only be at such times and after such excitement as is
best promoted to favor an orgasm in the female. Coitus in the
female is not merely effecting an orgasm, but must induce a condition
of congestion that will bring into action the whole sexual apparatus.
This is a slow process with her, and takes time. At orgasm, the

Fig. 14.—Section of an Early Pregnant Uterus. (MaNTON.)

womb shortens, broadens, and descends; the cervix actually opens.
and a suction is brought about that draws the semen into the womb.
The congestion also ruptures a ripened Graafian follicle. The inci-
dent excitement increases the secretion of the glands of Bartholin.
lubricating the vagina, narrowing the vulva, and holds the penis
against the elongated clitoris, which reflex intensifies the pelvie con-
gestion. Normally, if preliminary time is given the female, the two
orgasms are nearly synchronous, the ejaculation of semen inducing
the female orgasm at once and the womb sucking it up as it is ejacu-
lated. While orgasm is not essential to conception, for semen de-
posited on the vulva or mons may reach the womb, it is the rule that
the more excitement the surer conception follows. Tt is a fact that
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gexuality in the female is not usually developed at marriage nor for
some months afterwards, and about the first time they really experi-
ence the orgasm they find themselves pregnant.

Following the orgasm there is a relaxation and tendency to
quietness that favors conception. Some women claim to know at
once by some peculiar feeling that pregnancy has followed coitus, but
it is probably only a greater satisfaction experienced. There can
be no rules laid down, only broad principles given to couples for
guidance. It should not be indulged in except with a willingness to
accept the consequences if followed by pregnancy. It is not the
right of either party, and must be mutual. Some men think it
proper whenever they have turgescence enough to penetrate. This
is wrong. The woman should be the guide, since she is the one to
be excited, and it takes her time to arrive at this condition, nor
can she always do so. It should be rare, not a matter of routine like
saving one’s prayers, nor f.i.d. As age comes on, it will be more
infrequent; and, if watched for, there will be found in both sexes an
annual and also monthly periodicity of sexuality. Intercourse with
a merely submissive woman is masturbation. In no other act of life
is self-control more desirable or followed by a greater reward, for, as
elsewhere, quality is better than quantity, and a healthy woman will
not cause any great suffering.

It is wrong to say that the feeling is greater in the male than
in the female. In fact, judging by the risks taken, etc., it is stronger
in the female, but they are dissimilar acts and not easily compared.
I should consider the sexes equally sexual at least. It is a subject
of great interest and importance, meaning in many cases happiness
or estrangement.

Coitus to be followed by pregnancy must have, first, semen with
spermatozoa; second, an ovum ruptured at or about coitus, and syn-
chronous orgasm helps this; third, a womb membrane prepared for
the fertilized ovum.

FECUNDATION.

All cells of the body are perishable. and the ovum also unless
fecundated, when it is not only livable, but capable of developing into
a new being having the functions and peculiarities of both parents
and ancestry. The ovum, being caught bv the fimbriated end of the
tube. passes down and meets the ascending spermatozoa. One of these
penetrates the zona pellucida, its tail is lost, and the head forms the
male pronucleus, which, touching the female pronucleus, starts the
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segmentation nucleus into division. Fecundation is now accom-
plished. Before this, however, profound and significant changes have
occurred in the ovum, and it has been shown by Jacques Loeb in his
studies in artificial pathogenesis that a certain amount of development
is nutritive and not dependent upon the stimulation of the male ele-
ment. And this has been shown by M. F. Liecher to be almost, if
not quite, identical with the change from a liquid colloid albumin to
a solid form either by saline solution or the middle piece of the
spermatozoon. : :



CHAPTER L.
DEVELOPMENT OF THE EMBRYO.

DEVELOPMENT.

DEVELOPMENT has been studied in vertebrates and the few em-
bryos of the human species obtainable of uncertain ages. The
youngest ovum of a primate is of a monkey in the blastodermic stage.
This is the ovum of Selenka. The next in time is fortunately hu-
man, the celebrated ovum of Peters, about five days old. It is not
entirely perfect, but is of the utmost value as showing the early steps
in the formation of the amnion and the great development of the
mesoderm. Of such value was it that it revolutionized old ideas on
that subject, and it shows that the human development differs much
from the sequence found in other sources.

The following description will be a hypothetical one of the
human embryo from analogy with other vertebrates, checked in by
the few known human embryos of corresponding ages. It cannot be
exactly correct. The subject of embryology might easily be gone into
beyond the requirements of obstetrics or the character of this book.
" Prior to the rupture of the Graafian follicle, the ovum undergoes
a ripening or maturing process by the extrusion of two polar globules,
the result of a reduction division of the nucleus. This, moving cen-
trifugally, the protoplasm at the same time shrinking and leaving a
space between it and the zona pellucida, undergoes mitotic division.
In the human species the spindle is a perfect diamond, and the
chromosomes are arranged regularly around the center with the defi-
nite number of eight, and with its axis inclined at right angles to the
radius of the cell. As it reaches the surface of the protoplasm, the
spindle rights itself and the upper part projects into the subzonal
gpace. The spindle then divides equatorially and the extruded half
is the first polar globule. A second is in like manner thrown off, and
the result is a nucleus of one-fourth the original material. This is
the “segmentation nucleus.” This moves towards the center, becom-
ing more membrinate in form as it does so. It hecomes the female
pronuclens should a spermatozoon enter the zona and be attracted
toward it. These changes take place in the ovary, entirely independent
of fecundation, and are preparatory only.

(31)
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The chemotropism of the ovum having attracted a spermato-
zoon, its head perforates the zona and, losing its tail, becomes the
male pronucleus. The head then enlarges by absorption, and its
chromatin forms in irregular masses of a netlike appearance. The
two now move together, but not in a straight line, for the female pro-
nucleus moves toward the center while the male moves toward the
female; the two therefore form an angular path. When in contact
at about the center, they are without membranes, and between them
is & small centrosome. To this the chromatin of each unites, keep-
ing each to its own side of the spindle. As the spindle grows this
arrangement cannot be followed, and we see around the equator a
mass of V-shaped chromatin. It is thought. however, that there is no
real fusion. The spindle then has sixteen chromosomes, the usual
number for the human cell, but made up of eight each from the male
and female. The segmentation nucleus now proceeds to divide into
two unequal cells. '

Fig. 15.—Transection through Dorsal Region. (MANTOXN.)

This division into two cells is the result of a constriction or
fissure that deepens and divides the protoplasm into two masses,
flattened by mutual pressure. In the center is the spindle, some-
what elongated and with the chromosomes halved and collected at
either end. The spindle is the last to divide, leaving two perfect
cells. A second division occurs in these, but not with equal speed,
there heing a time when there are hut three cells present. The line
of the second cleavage is at right angles to the first. With increasing
rapidity division goes on, the larger cells dividing more rapidly than
the smaller, resulting in surrounding them and forming a layer under
the zona. The ovum, now known as the hlastula, is a sphere of large
cells surrounding a clear space and having the mass of the small cells
attached to the under side at one point. Thesé changes require
about a week and take place in the Fallopian tube. where the ovum
becomes surrounded with a gelatinous conting analogous to the white
of the chicken's egg.
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The next step is for the inner cells also to spread a layer around
the inside of the ovum, with the bulk of the smaller cells accumulated
at one point, which is the spot where the embryo is to be formed. In
the center is a fluid of unknown constitution and under considerable
pressure. The outer of these layers is in the future termed the epi-
blast, or ectoderm, while the inner is the hypoblast, or endoderm.

The first sign of the embryo is an oval thickening in the ecto-
derm, called the embryonic shield or germinal area. This is a little

Fig. 16.—Section of Spee Ovum. A, Amnion (somatopleura).
B, Medullary Plate. C, Anlage of the Heart. D, Mesoderm (somato-
pleura). E, Chorion villi. F, Chorion. @, Mesoderm. H, Bauch-
stiel. 1, Primitive Streak. J, Rudiment of Allantois. K, Yelk-sae.
L, Entodermic Layer. M, Vessels. (PETERSON.)

wider at the anterior than the posterior, and about its center shows
a darker spot that marks a close and permanent union of the two
layers. From this spot a dark streak is seen extending backwards to
the outside of the shield. This is the primitive groove or streak,
which gradually deepens by a heaping up of the sides.

3
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At about the time of the appearance of the primitive trace there
is seen a new layer of cells between the ectoderm and endoderm lay-
ers, known as the mesoderm or mesoblast. This appears to be formed

Fig. 17.—Section through Young Ovum of Hylobates, Showing
Formation of Amnion. A4, Amnion. a, Amniotic Pedicle. B, Blood-
vessel. C, Chorion. CV, Chorionic Villi. D, Decidua. E, Embryo.
1, Point of Inversion of Blastodermic Vesicle. Int, Intervillous Space.

Y8, Yelk-sac. (SELENKA.)

from the endoderm by a process of delamination. It is first seen at
the periphery of the primitive streak, and as it grows outward it
divides into two layers: an upper or somatopleural and a lower or
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splanchnopleural layer. The mesoderm of primates grows with great
rapidity with reference to the rest of the embryonic cells; this must
be kept in mind. At this stage a cross-section would show the
germinal area to be the mass of cells in the center of which the
embryo develops. Below is the yelk-sac, and at its edges can be seen
the three primitive layers of cells. The anlage of the embryo then is
the primitive streak.

The somatopleura, composed of ectoderm and mesoderm tissue,
grows out from all sides of the trace and turns upward, the splanch-
nopleura at the same time turning downward around the endoderm
and surrounding the mass of egg-substance of yelk-sac. The soma-
topleura grows much faster, and much more rapidly in front than
behind, and the embryo seems to sink into the body of the egg, being
held in place by its posterior attachment to the ectodermic layer
under the zona. The result is soon an embryo covered over by a
fold having ectoderm interior and mesoderm exterior, and attached
behind by ectoderm to the outside. When the overlapping layers
come together they unmite or fuse, and the resulting cavity is the
amniotic; and the amniotic membrane is composed of ectoderm
internally and mesoderm externally. This last is attached to the
sides of the embryo, and to the abdominal stalk or “bauchstiel” be-
hind. Meanwhile the splanchnopleura has surrounded the yelk-sac,
which has, therefore, hypoblast interior and mesoblast exterior.

The yelk-sac is now being rapidiy absorbed, while the amnion is
as rapidly growing. The approximated layers of mesoderm fuse and
the cavity extends clear around the embryo, sac and all, except at the
bauchstiel, where it is stopped. This latter, then, is composed of the
trace of ectoderm continuous with that entering into the formation of
the primitive trace, the yelk-sac now small and compressed, the rudi-
mentary allantois, while its mass is composed of mesoderm. The
allantois is of great importance in some species, but is of nothing
more than passing interest in primates. It is a backward develop-
ment of the posterior body cavity or hindgut, and composed of all
three body-layers. At birth traces of it may be seen as a long streak
in the cord. Tt does not, as once thought, enter into the formation
of any of the membranes. The bauchstiel hag but to lengthen and the
amniotic cavity enlarge to form the umbilical cord, and it remains
to the end as it was in the beginning, the connection of the embryo
to the outside. The peculiarity mentioned that exists in the pri-
mates, the enormous and exceedingly rapid growth of the meso-
derm compared to the other germ layers, up to the time that per-
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manent attachment is made to the uterus, is the cause of the pecu-
liar condition. The cord being a growth of the bauchstiel inside of
the amnion, it is not covered by that membrane, which ends at the
placenta. All trace of the ectodermal connection of the embryo to
the ectoderma of the chorion is lost and disappears when the cord
is formed.

The yelk-sac in animals is of relatively little importance, being
only sufficient to nourish the embryo until attachment to the womb
can be made. The absorption of its nutriment is by the endodermal
cells. In the mesoderm around it are first scen the vessels, and from
it to the embryo is the first circulation.

Fig. 18.—Formation of the Amniotic Cavity. (Diagrammatic.)

The cells of the endoderm’ can be divided into three regionms.
The first is a simple layer of cells nearly free from all nutriment
granules, and from its transparency termed the area pellucida.
Around this is the area opaca, darker in color, where the cells are
more columnar in shape, with large nuclei and nucleoli. In them
are to be seen many food-granules. External to this is the area
vitellina, the largest in area, where the cells are crowded with food.
They mark stages of absorption: in the area pellucida it is over, in
the opaca it is actively progressing, and in the vitellina it is in pre-
_paration. Since it is in the area opaca that absorption is most active,
it is here that the blood-vessels first appear. In primates degenera-
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tion follows very quickly upon absorption of the yelk. In them the
embryo is as large as the whole sac by the third week, and the closing
abdominal plates have almost occluded it at the umbilicus.

The growth of the embryo takes place by the increase of cells
at a given point, their enlargement or their flattening out. In em-
bryonic life growth is usually by an increase of cells at certain
points; later, it is by their growth, and in adult life largely by a
flattening. It seems to be a law that the ratio of surface is but little
disturbed, even if it be not invariable, and is one of the great forces
of development. As the size increases, to adjust this the surface
must increase, and it can only do so by forming protuberances or

Fig. 19.—Early Stage of a Primitive Embryo.

indentations. The cells bud out thus to form the limbs, and the epi-
thelium turns in to form the glands.

The body as a whole may be likened to two tubes, the inner one
being the intestine, the outer the skin. The union of the two at either
end forms the cavity later divided into the pericardium, pleura, and
peritoneum

Broadly speaking, the common features of any vertebrate show
first, then those of the species, and lastly those of the individual;
but this is only in a very general way. The human embryo is closest to
the embryo of the ape; yet it is different, and that difference is from
the start. It is not true that the embryo passes through the steps of
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all the preceding forms of life, for each develops on its own lines
and the similarity is more apparent than real.

Every cell in the body has a life history. At first undifferen-
tiated, it becomes so, degenerates, and dies. The ovum is undifferen-
tiated and consequently homogeneous. Any part of its first division
could develop into any organ or part. It is therefore termed iso-
trophic, and its future is potential only. Development is in large
part, if not wholly, the result of mechanical force. Every division
of the ovum is a step towards specialization, and with this there is a
proportionate loss of the power of alteration or change. When first
divided, either cell has the possibility of becoming in its descendants
any tissue of the body, but this is soon lost and the cell must then
fulfill its destiny. When elaborated it cannot change. This is the
law of genetic restriction. The lobster can grow a new claw, because
it is low down in the scale of evolution. A cut-off portion of a
hydra will become a perfect adult, because it is still lower.

Minot has pointed out that there are two types of differenti-
ation. In one the cells are at once and as a whole developed into
special tissue; and in the other, part proceeds to specialize, while
part, remaining embryonic in character, reproduce like tissue, which
in turn develops. The developed cell cannot revert; its only fate is
to die. Epithelioma is not a degeneration of cells, but an over and
erratic growth of those existing. Development and death go side by
side, the body constantly replacing itself, just as the cells are con-
stantly replacing their constituents, while life exists. Life is an

ever-present and continued death. ’
' The human ovum is holoblastic in common with all placental
animals, that is, its yelk is only sufficient for nutrition of the embryo
until union can be established with the maternal circulation. This
being the first great need of the feetus and it being a function of the
mesoderm, we find, what we should expect, that this tissue develops
early, is large in amount, and the most rapid in its growth of all the
primitive layers. The three layers have well-defined functions, which
eventually become special organs for these purposes. The ectoderm
is concerned with sensation and protection; the endoderm, with ab-
sorption; the mesoderm, with the mass of the body, excretion, mo-
tion, and circulation. Eectoderm tissue is therefore several cells in
thickness. endoderm is of but a single layer, while mesoderm cells are
piled up in masses or detached to form tissues. The whole study of
embryology is a following up of these layers and their ultimate ending
in adult tissue. Tt illuminates physiology and anatomy and often
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gives the true insight into pathology. The cells of the three layers
are not interchangeable. When the embryo is thus far advanced,
these tissues are fixed.

The ectoderm forms the epidermis and appendages to the skin,
the epithelium of the sense-organs, the brain and nervous system,
and the epithelium of the chorion, placenta, and amnion.

The endoderm forms the whole of the digestive tract, bladder,
yelk-sac, respiratory system, and the thyroid, thymus, tonsils, and
parathyroid glands.

The mesoderm forms the supporting. muscular, and circulatory
systems, the epithelium of the peritoneal, pleural, and pericardial
cavities. and the genital and urinary organs.

But a small part of the mesoderm actually enters into the forma-
tion of the embryo; the rest is used up in the extrafeetal parts.
The splanchnopleural cells are very early changed. The cells arrange

Fig. 20.—Cross-section of Chick Embryo, Showing Three Primitive
Layers. (MANTON.)

themselves into tubes and form the walls of circulation canals. Cer-
tain other cells are free in these canals and are the anlages of the
red blood-corpuscles. With the absorption of the yelk-sac the
splanchnopleura is lost, save these cells and the walls of the blood-
vessels. The mesoderm of the amnion contains striped muscle-cells,
according to Professor Rabl, of Vienna, and therefore nerves or at
least irritability. Very early in birds can be seen a rhythmical con-
traction. At this time there is an opening hetween amnion and yelk-
cavity by way of the neural canal, and it serves to circulate the fluid
as a primitive heart to and fro in and among the cells. When the
connection between mother and child is formed by the cord, this
function of the ammion is lost and the pavement epithelium of the
epiblastic portion secreting the amniotic fluid alone is left.

When the cells at either side of the primitive trace have heaped
up and are closing over, there is formed at the same time a tube in
the endoderm in very much the same way, known as the notochordal
canal or chorda dorsalis. This is in the median line and is the axis
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of the embryo. At the cephalic end it ends in a blind pouch, and be-
hind, at a point supposed to be identical with the primitive spot or
“node of Hensen,” where there is an opening upwards through the
ectoderm into the amniotic cavity. The opening is termed the blas-
topore, and through it the fluid is kept moving by the pulsations of
the amnion wall. The cells lining the notochord are compressed and
elongated and lie at right angles to the axis. The notochord is one
of the easily recognized early structures. The next step is for the
ventral wall to disappear, leaving the canal in direct communication
for its whole course with the yelk-sac below and with the amnion
above, through the blastopore. The walls of the canal are now con-
tinuous with the endoderm. The notochord at this stage is a rod
or band of endodermal tissue running the length of the embrvo in
the median line and extending from pituitary body to caudal tip
under, and in contact with, the floor of the neural canal. It is pres-
ent before the medullary groove has shown in its whole length. It
develops from the front backward. Meanwhile the heart is evolved
and the blood-vessels formed, so that early we see two aorte upon
cross-section lying on either side almost with the formation of the
notochord.

The fate of this structure is to be divided up into segments by
growths of the mesoderm, which then join each other across the
median line between these sections and enclose each segment of the
notochord. From the mesoderm between these segments are formed
the vertebrz, and the notochordial cells can be secen in the interver-
tebral discs as late as young adult life. These segments are thirty-
three in number or more, and first show at the sharp bend of the
axis, that is the anlage of the neck. Anterior to this there is always
a fixed number of three segments. Segmentation proceeds backward
and forward from this point, and is present cven before the medul-
lary canal is closed and while that process is going on.

The segmenting mass of mesoderm is triangular in shape. with
its base at the medullary groove and notochord, and with its apex
divided into the somatopleura and splanchnopleura. The apex now
lengthens out or elongates, and is called the intermediary cell-mass
or nephrotome. When well marked there appears a duct just external
to it, the duct of Wolffius, and just internal a blood-vessel. A little
later the intermediary cell-mass is a cord of tissue with a lumen in
its center, and is termed the Wolffian hody. The triangular mass of
cells from which the Wolffian bhody or ridge is scparated becomes
muscle-plates, each segment laving a vein, artery, cartilage. and
muscle-center.



DEVELOPMENT OF THE EMBRYO. 41

The first vessels appear in the splanchnopleura and are canals
among the cells. The point where they are first seen is external to
the embryonic area at the circumference of the germinal area called
the area vasculosa. This is in the area opaca, where the cells are
most actively absorbing the food stored up in the yelk-sac. Artery,
vein, and capillary are alike, the differences at any time being more
apparent than histological. The lining cells of the canal are the only
true part of a blood-vessel; all the rest is but an addition of the
mesoderm. Very early these cells contract and dilate, starting cur-
rents in the fluids, long before the heart can be determined. Bud-
ding processes from these canals are sent out, become hollow, and
result in a ramifying system of capillaries around and over the yelk-
sac. Their growth is inward toward the embryo from the area vas-
culosa. Meanwhile there has been developing within the embryo a
system of vessels.” During this time the embryo has been rapidly
growing and lengthening into the “canoe” shape, particularly well
marked at the cephalic end. Here, at the anlage of the neck, the
axis makes a sharp bend, forming a pouch. This is closed in by the
downward growth of the ccelum, which, uniting below, forms the
pericardial sac, and the mesodermal cells immediately external to it
form the cardiac muscles. From the heart, by canalization, two
aorte each, dorsal and ventral, run out.

From the area vasculosa two pairs of vessels, then, are seen to
run on well-defined lines. One follows the splanchnopleural wall to
the posterior of the heart; the other, following the somatopleura on
either side until the under side of the notochord is reached, there
unites with its fellow into the anlage of the abdominal aorta and
joins the anterior of the heart. When the branches from the vas-
cular area are united to this the system is complete. The arrange-
ment of the vascular system in the chicken is complete, but that of
the mammal is very unsettled, and that of the primates is unknown.
The general arrangement is for a vessel to surround entirely the
area vasculosa, the sinus terminalis, which sends two omphalo-
mesaraic vessels to the embryo. These, at the embryo, change their
name to the sinus venosus, and into them empty the veins of the
body wall. Leaving by the double aorte, the blood flows through
a series of arches on either side down to the abdominal aorta, which
at or just before its exit from the body divides into two vessels run-
ning out to the capillary svstem and again joins the sinus terminalis.

Very early there are clear, granulated, and nucleated cells in the
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blood-stream, but before feetal life is over they are identical with the
red cells in the adult.

The origin of the leucocytes is unknown. They appear much
later than the red cells, not until the embryo is well differentiated
in all its organs. from some of which the white cell no doubt origi-
nates. Nor is anything known of the other constituents of the blood.

Three or four days after impregnation the ovum reaches the
uterus and buries itself in the mucosa against the muscularis by a
cvtolvtic or digestive action of the chorion cells. The ovum de-
velops on its surface very early a layer of cells (to which the term
trophoblast has been given). which erode the wall and then degener-
ate, leaving spaces that persist as intervillous spaces in the placenta.
It was once thought that the ovum lodged in a fold of the membrane,
and a portion of the decidua, known as the decidua serotina, re-
mained between the chorion and muscle. Section of Peter’s ovum
shows this not to be the case, and the name decidua serotina simply
persists as that part of the wall where the placenta is attached.
Chorionic attachment and nourishment last until the formation and
attachment of the placenta, at about the third month. when true
parasitic growth begins,  The trophoblast, then, is a term applied
to the outer layer of the epiblast, and is thought to surround only
that part of the ovum which is in contact with the uterine wall; or
if it docs, that the layer is carly lost clsewhere. These cells have
the special function of eroding the maternal tissues, that the ovum
may be imbedded in its substance,  These cells cover the villi of the
chorion, and at the placental site, where fully developed, consist of
two layera.  The bagie layer is of large and conspicuous cells, dark
in color and with large nuclei arranged in a single layer and called
Langham's celle, e outer, or synevtivm, i« a mass of smaller cells,
that multiply hevond the ovum and estend well out into the maternal
time with the definite funetion of digesting all tissue they come in
contuet with,  "Thege, upening ap hlood-vessels, form large blood-
fpnees conneclod with the arterioles of the mother.  While the syney-
tinm dw thus forming Wood-ginuees in the mother, the villi of the
chorion, mesoderm coverml by eetoderm, is hudding into these spaces,
vnelr bl eoverad by a lnver of Langham eells, The synevtium cells
nre fafed (o disnppent wilh the formation of {he spaces,  Langham’s
tayer geoma (o hiee gome funelion thal ealls for its persistence a
little longer, Il it s ol portmnnent @ ieolnted cells may he seen in
the placenta at hirfl. Thia lnHer probahly ahsorhs fond direetly until
the fadal hlood-veseels havo renehod (he ||‘|1||’|\Hh\, The chorionie villi
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grow out into the spaces and branch, having in each an artery and:
vein. These are branches of the two dorsal aorte running backward
into the bauchstiel. This type of circulation increases with the
shrinking of the yelk-sac. The cells of the villi that separate the
two streams of blood are of ectodermic origin. Into them must pass
the nourishment for the feetus, even if there be not an elaboration of
this substance in the cell itself. So, also, the excretion of the child
must pass through these cells before it can reach the mother. It is
analogous to the condition in the lung, where a layer of cells separates
air from blood. These cells are a part of those that enter into the
formation of the embryo, and therefore have the same needs as the
embryo. Taking the food of their own kind and discharging the
surplus into the feetal blood-stream is the basis of feetal nutrition.
These cells have a selective action. Substances that are detrimental
to the embryo are not easily passed through; vet they do pass, and
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Fig. 21.—Formation of the Primitive Brain. (MANTON.)

the feetus is subject to all the exanthemata attacking the mother.
though that germs of any kind actually pass is a disputed point.
When the primitive streak has deepened and nearly reached the
notochord, it is closed over the top to form the canal by the medul-
lary plate. This plate develops backward, even over the primitive
knot, and is considerably wider than the canal and rounded at both
ends. It at first shades into the ectoderm of the area germinitiva, but
soon is separated by a well-defined piling up of the cells from that
surface. As it closes over the blastopore there is some doubt as to
whether it closes that opening. Such an opening is usually thought
to persist and is termed the neurentic canal, and is shown in wax
models of human embryos. The heaped-up walls enclosing the canal
do so first at a point which is the anlage of the neck. and from there
extend both ways. The last point to be closed is in front, which may
persist for some time, and is termed the anterior neuropore. Roughly
speaking, the anterior half of this canal is the future brain; the
posterior, the spinal cord. The cephalic end of the canal widens
out rapidly, and by two constrictions is divided into three cavities or
lateral pouches on either side, the posterior one tapering back to the
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‘caliber of the cord. The lateral pouches are the fore, mid, and hind-
brain. The caudal or spinal end of the canal is compressed and the
sides thickened until the lumen appears as a vertical slit.- The wall-
cells are nucleated and radially placed. This, with the solid noto-
chord touching it below, is a very conspicuous landmark in any early
slide. It soon gains the appearance of two thick, upright columns
of cells, on cross-section, covered over by a thin plate of tissue and
closed below by another thin plate. The two lateral columns of
cells are differentiated into a dorsal and ventral band of tissue. In
the brain they become much modified, but the six sets in the cord—
the dorsal and ventral plates and the two dorsal and ventral bands
of the lateral columns—are the anlages of the cross-tracts and the
anterior and posterior columns of the cord.

The origin of the nerves is unknown, but they are thought to
be a direct outgrowth from the axis cylinder, while the supporting
structure is of mesodermic tissue. The other theory advanced is that
certain cells unite, end for end, their nuclei becoming the neurolemma.

The walls of the forebrain, which is the anlage of the third ven-
tricle, develop into important structures. From its fore part two
buds are the optical vesicles, destined to be the optic globe and
nerve. In the roof is the pineal gland, the anlage of an undeveloped
median eye. The pituitarv body develops from the floor, and from
the upper and fore part pouch out the cerebral vesicles, the lateral
walls of which are the anlages of the corpus striatum. The whole
cerebrum is a development of this forebrain and its pouches.

The midbrain is the anlage of the aqueduct of Sylvius. From
its roof ig developed the corpora quadrigemina, and from its floor and
walls the tegmentum and crura cerebri.

The hindbrain becomes the cerebellum, medulla, and pons, its
cavity being the fourth ventricle. The ventral plate of this is the
origin of all the spinal nerves.

The body cavity, or splanchnocele, lics between the two layers of
the mesoderm upon its division. This space is the anlage of the
pleura, peritonenm, and peritoncal cavitics. The pericardium seems
to be first formed by a downward growth of the mesoderm towards
the sharply bent-over head.  These, before uniting, form a space
around the heart, lying below the anlage of the pharynx. The next
step is an ingrowth of the saplanchnopleura carrving the vessels to
the heart and just posterior to that organ. This is the septum trans-
versum, the anlage of the diaphragm. This septum forms a cavity
above and hehind the perieardium. the pleura; and a larger one be-
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low, the abdominal cavity. When the ventral plates close to the um-
bilicus they are complete. The mesodermic cells lining it soon ac-
quire the character of the ependyma of the peritoneum. At first this
may be likened to a cylinder drawn over the intestinal tube and closed
at each end. This simple arrangement is now to be considered com-
plicated by the growth and development of organs from the meso-
derm external to it. As the digestive organs develop they jut in until
the complicated condition of the adult is reached, where the peri-
toneum covers and suspends the abdominal organs. Also the intes-
tinal tube lengthens and becomes convoluted.

When the meseraic veins run in to the heart, carrying with them
the septum transversum, it closes until it reaches the endodermic
canal of the head. It is from this endoderm that, just posterior to
the septum, a group of cells accumulate as the anlage of the liver.
These cells and the omphalo-mesenteric veins are intimately blended,
the cells arranging themselves around the branches of the veins as
the systems of the liver or hepatic cylinders. The liver is relatively
very large in all embryos, and must play a very important part in
its life, more so than in the adult.

The Wolffian body is the origin of the kidney in part. The
Wolffian body is made up of lateral tubules at right angles to the
body and duct. The duct opens into the cloaca in common with the
rectum, the allantois, and its fellow-duct. At the termination of each
tubule is a glomerulus, apparently identical with those of an adult
kidney, secreting urine. The Wolffian body reaches its development
at the second month, and by the third has been superseded by the
true kidney. It extends on either side from the septum to the clo-
aca. Parallel and just internal to it is the genital ridge, with its
duct of Miiller. Most of the cell-mass of the primitive segments
enter into the Wolffian body, about two tubules corresponding to each
segment. The body is fated to be divided into three organs. The
anterior portion, the pronephros, is lost. The middle portion forms
the genital gland, and the posterior or metanephros, the kidney.
The fate of the duct is not the same in the two sexes. In the female
it becomes vestigial, but may be traced through the wall of the
uterus and below as the duct of Gartner, while the tubules are the
parodphoron, the genital portion persisting as the opoSphoron. In
the male the duct forms the epididvmis, the vas deferens, and the
ejaculatory duct. The tubules of the genital portion are the vasa
deferentia. Only in the male does the duct persist. The cortex of
the permanent kidney starts as a bud where the duct opens into the
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cloaca, from where the cells reach out and cover over the lower third
of the Wolffian body. The ureter is the result of the growth of
the body and lifting up of the kidney.

The duct of Miiller is developed on the outer elde of the Wolffian
ridge, just below that duct, by an infolding of the ccelom wall. Its
cephalic end is open to the cavity, while below it is fused to its
fellows and opens into the cloaca. By the third month part lies in
the Wolffian ridge and part in the genital cord, which is the union
of the Wolffian body, duct, and Miiller’s duct. In the female this
lower fused portion is the anlage of the uterus, and the upper part
of the Fallopian tubes. In the male they are the sinus pocularis.

The vagina is the downgrowth of the mesoderm from the fused
end of Miiller’s duct in the genital cord, and the lumen is formed
by a canalization of its center.

That portion of the allantois remaining within the closed cavity
of the abdomen forms the bladder and urachus. The lower part,
opening into the cloaca, sacculates and is afterwards joined by the
ureters. The part above is the impervious cord of the urachus.

The pharynx is formed in a complicated manner. Four pairs
of buds grow down just in front of the sharp curve which is the an-
lage of the neck. Each of these is hollow. The processes, num-
bered from the front, are the anlages of important structures and
determine the branching and grouping of arteries and nerves. These
four arches appear about the fourth week and are lined by the fore-
gut, the walls of which they assist in forming, and at each cleft,
therefore, there is a union of ectoderm and endoderm. The first arch
is the mandibular, the second the hyoid, the third and fourth brachial.
Each arch containg an artery, vein, cartilage, nerve, and muscle an-
lage. Not all of these elements are to be permanent. The mandi-
bular retains the cartilage, artery, and vein only, for example. The
cleft between the first and second part is in part the external auditory
meatus. The nerves to them are as follows: the third branch of the
facial to the first arch; the eighth, to the second; the glosso-
pharyngeal, to the third ; the superior laryngeal. to the fourth; to the
fifth and sixth. in man rudimentary, but well-marked in the fishes,
the inferior larvngeal. Each nerve supplies the muscles of its own
arch and the cleft in front of it. At this time the embryo has two
dorsal and ventral aorte, joined together by branches. These six
branches loop up from the ventral to join the dorsal aorte, run in
the arches, and join the dorsal aorte, which later unite into one and
enter the heart. The common carotids are the ventral aorta. The
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first and second brachial branches are lost, but the opposing branches
that run downward are the facial and linguals. The third is the
first part of the internal carotid and ventrically the superior thyroid.
The fourth is the subclavian on the right side and the arch of the
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Fig. 22.—Diagram of Fetal Circulation. 1, Umbilical Cord,
with Veins and Arteries. 2, Placenta. 3, Divisions of Umbilical
Vein. 4, Hepatic Branches. 5, Ductus Venosus. 6, Inferior Vena
Cava. 7, Portal Vein. 8, Right Auricle. 9, Left Auricle. 10, Left
Ventricle. 11, Arch of Aorta. 14, Superior Vena Cava. 15, Right
Ventricle. 16, Pulmonary Artery. 17, Ductus Arteriosus. 18, De-
scending Aorta. 19, Umbilical Arteries. (Youna.)
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aorta on the left. The right dorsal aorta is lost, except for the upper
part of the external carotid above and below the superior intercostal
downward from the fourth arch. Vestigial remains of the ventral
aorte are the common carotid and innominate arteries. The struc-
tures developed from the floor of the pharynx are the tongue between
the first three arches; the tonsil is the second cleft; the thymus is
the third cleft; and the thyroid is the fourth cleft.

The limbs appear as buds at the end of the third week. They are
flat processes with an extensor and flexor surface. They spring from
a lateral ridge of the somatopleura as outgrowths from the body-wall.
Opposite to each limb are seven of the primitive segments, and to
each they send seven elementary arteries and veins, nerves, etc. By
the fifth week constrictions mark the location of the joints. Differ-
entiation extends from the periphery outward.

HEREDITY.

As to what sexuality is or what is male and female, the theory
of Minot alone seems to explain. He takes the ground that the union
of the male and female elements produces a hermaphroditic or non-
gexual cell. This cell can reproduce by division only, and each part
must be an exact copy of its parent. That the cell, by extruding
chromatin in the polar globules, gets rid of its male element and the
remainder is purely female. In the same way, the chromatin of one
of the second generation of cells from a spermatid will become a
spermatozoon. The ovum is asexual until the extrusion of its polar
globules, and sexuality is a relalionship: exactly what, we do not
know. It resides in the nucleus of the cell, whereas rrritability, con-
tractility, etc., have their site in the protoplasm. The two sex-cells
are not alike. Originally identical, the one is stored with food or’
energy, the other with chromatin or energizing principles. The work
of Professor Jacques Loeb has shown that the essential factor of the
male in fertilization is a chemical one that can within certain limits
be duplicated. The lower the scale of life, the less do the sex-cells
differ. The more dissimilar the cell, the more the whole body enters
into sex differences, to produce and favor the union of the sex pro-
ducts and to protect the result until maturity.

When two cells of alge sexually unite by conjugation there are
no differences in the cells, and they do so hecause they are of the
right stage and sufficiently stored with fond. When a higher type is
reached we see one cell containing the fond for division and the other
the exciter to division, and with this the whole individual, even to
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special organs, modified for the sole purpose of appealing to every
sense that will promote the sex union. As to why this is needed we
can only guess. Every cell must sooner or later die, and this be-
cause it can no longer adjust itself to outside influences. The forces
in the cell will no longer react in their present combination. To per-
petuate the species there is needed a new cell with these forces drawn
from different sources. Inbreeding will result in deformity or the
loss of the power to reach full development; crossing will produce
a more vigorous stock. It also equalizes the varial tendencies, until
the race as a whole alters as a real adaptation to environment. Where
species have been geographically isolated wide variation will come
in time, but only what conserves the whole. Sporadic variation is
. both checked and forced on the race, according to the needs of the
whole, by sexual union.

Now, as mentioned, differentiation is of two types; one of the
cells as a whole, and the other where part only is changed while the
remainder continue to stay embryonic, in turn developing. Theories
of heredity are based on this. Not all of the cells of the segmenting
ovum develop into the embryo or its membranes. Part of these cells
remain unchanged and are enveloped and included in the future
genital organs. The descendants of these cells are the ova and the
spermatozoa, a part of and yet not peculiar to the individual itself,
but, as it were, a portion of the whole human race. This holds the
species free from variation and all the individuals in it identical.
Now, on the other hand, the individual all his life tends to alter his
surroundings—to yield to outside influences or react to external stim-
ulation. The germinal cells are the original embryonic tissue, but do
not develop or prepare for future sexual development until the indi-
vidual is an adult and has modified or varied about all it will. Every
individual has apparently the power to add to the germinal cell the
result of his own variation in proportion to the need for this change.
Were the individual to have the power to transmit his variation un-
controlled by the tendency to follow race lines, a few generations
would see a new species for every individual. All this is altered
when the two factors are united, and again when another individual
is required. Only the common and therefore the needed variation
will be in force, the rest being neutralized. The offspring is thus
held true to the prototype. The modification by the individual or
formative influence of the adult on the enclosed germ cell, persists
forever; it is a permanent impression on the race. If unopposed
by the uniting cell, or if aided by a like impression, the result will

4
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show in the child. Peculiarities of grandparents are strikingly seen
at times, or even long past and forgotten history of the race may
repeat itself (atavism) if uncorrected.

It is also fair to assume that this force is not equal in all or any
two individuals of the race, and that the offspring will resemble that
parent in whom the individualism predominates; also that it varies
from time to time in the same person. To the germ-cell, then, is
added the whole result of the formative force of the adult hody with
all its peculiar modifications, and equally in both sexes. The repro-

Fig. 23.—The Maternal Surface of the Placenta. (GRANDIN
AND JARMAN.)

ductive force lies in the nucleus, and since it is the chromatin in the
male that is the essential part, it is likely that this force is there.
The chromatin of the male or female cell is identical with that of
every cell in their respective bodies. United, they coincide to the
race and such variation as is coincident or not opposed.

Germ-cells, or a portion of the original cells of the ovum that
do not take part in the devclopment of the embryo, have been traced
in animals to their position in the genital epithelium. These are
just outside of the embryo until the closure of the abdominal plates,
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when they migrate over the wall to a well-defined spot on the mesen-
tery, where later are developed the genital organs. These are re-
productive cells inclosed and called the genital epithelium. They
multiply slowly, during embryonic life at least, and never unite into
tissue, but remain always isolated.

The decidua vera is that hypertrophied membrane of the womb
which develops soon after fertilization and extends to the internal os.

Hegar and Leopold have shown that it is but a modified endo-
metrium,

Fig. 24.—The Feetal Surface and the Membranes of the Placenta.
(GRANDIN AND JARMAN.)

The decidua reflexa is that portion of the membrane that has
closed over the ovum when it -has eroded into the muscle. As the
ovum swells, it hypertrophies. During the early months the ovum,
covered by decidua reflexa, does not fill the womb, but is a tumor on
its surface, and considerable space is between the decidua vera and
reflexa. By the third month the embryo has pushed the two decidua
together, and they fuse.

The placenta is formed by the union of the decidua with the
chorion at the spot where the trophoblast of the chorion eroded its
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way under the surface. It is composed of fcetal and maternal struc-
tures. The fronds of the chorion, carrying their vessels, project
into the maternal intervillous spaces and sini, but at no time is there
any connection directly of blood. The two circulations are separated
by the vessel-wall and a double layer of chorionic epithelium and the
stroma of the villus.

The bulk of the placenta is composed of the mass of villi dipping
into the sinuses of maternal blood between the decidua seratina and
the chorion itself. ‘

The placenta is the nutritive and respiratory organ of the feetus.
The human placenta is8 monodiscoid, 15 to 18 centimeters (6 to 7
inches) in diameter, 3 to 4 centimeters (1 to 1!/, inches) thick, thin-
ner at the edges than at the center, and weighs 500 to 600 grammes,
about one-sixth the weight of the feetus. The uterine surface is
roughly divided into fifteen or twenty cotyledons by sulei. The
foetal surface is smooth and continuous with the amnion. which may
be peeled off, leaving a granular surface. The cord is normally in-
serted at the center, but may be on any part. A tendency to poly-
discoid or bidiscoid placenta is a reversion to conditions found in
animals—anthropoid apes alone of all the vertebrates having a single-
disced placenta. This is of interest from the danger of leaving an
accessory placenta behind. Examination of the removed portion will
show in such a case a large vessel with open mouth at the periphery.
Such fragments are foreign bodies in the womb, certain to cause
hamorrhage, or, if retained and organized, will become malignant
tumors. Rebemont-Dessaignes reports in the Paris Maternity, 6701
labors with 19 double placentas, one in 352 cases.

The placenta is a highly differentiated tissue that not only al-
lows of osmosis, but it carries on secretion, claboration, and digestion
for the child. Some substances, as opium, mercury, arsenic, and
iodine, as well as the toxins of the eruptive fevers, pass readily to the
feetus, Tt is not proven that it secretes any substance concerned in
feetal metabolism, although a diastatic ferment capable of converting
starch, a weak glycolitic ferment, and one akin to trypsin have been
found that evidently prepare material for the svnthesis of the feetus.

The umbilical cord, or funis, is the connection from the placenta
to the child. Tt is dull white in color, and carries the two arteries
and the one vein of the feetus. Tt is about 1 to 1'/, centimeters (1/,
inch) in diameter, and its length is 56 centimeters (22 inches), with
great variations. A short cord of less than 15 centimeters (9 inches),
which is the distance from head to navel, would be a bar to labor,
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while lengths of over seventy inches are recorded. It is, except in a
very few cases, spirally twisted, and the veins being longer than the
cord, and therefore folded, gives rise to a nodular appearance. These
are “false knots,” in distinction from a “true kmot” of the cord,
where the feetus has actually passed through a loop. The cord is
often wrapped around parts of the child, especially the neck, and

Fig. 25.—Development and Malformations of the Genital Appa-
ratus. 1, Stages of Development. 2, Uterus Unicornis. 3, Uterus
Bicornis. .}, Uterus Septus. 5, Uterus Duplex. (G!LLIAM.)
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may thus amputate limbs, or, in the case of twins, if twisted,
asphyxiate both. A section of the cord at the umbilicus will show the
shrunken remains of the yelk-sac and cells of the allantois. The
cord is strong enough to resist comsiderable force, but has a weak
spot a few inches from the navel, so that a child dropped from a
few feet will rupture the cord at that point. Nature removes the
cord by a line of demarcation at the navel. The weaker the baby,
the longer before this takes place.

DEVELOPMENT BY MONTHS (LUNAR).

End of First Month.—The embryo is 1 centimeter (!/, inch)
long and weighs 20 grains. Head, trunk, and buds of limbs can be
seen; all organs, as the heart, lungs, hair, etc., can be recognized.
The four brachial clefts are not closed, but the child is practically
formed and the rest is development.

End of Second Month.—The mass is about the size of a hen’s
egg. The embryo is 5 centimeters (2 inches) long. and weighs 350
grains. The chorionic villi have disappeared, except at the future
placental site. There is fluid in the amnion, and it is nourished from .
the mother. Sex alone is indistinguishable.

End of Third Month.—The mass is the size of a goose egg. The
embryo is 8 centimeters (3 inches) long; the placenta is 2 by 3 cen-
timeters (1 by 1!/, inches) and is attached to the womb. The ribs
are marked, fingers perfect and not webbed. Sex cannot vet be told.
The bronchial clefts are closed.

End of Fourth Month.—Embryo 8 centimeters (3 inches) long,
weight 1800 grains, cord is spiral, sex now marked, body has lanigo
hairs, and the child will live a short time if born.

End of Fifth Month.—Embryo 20 centimeters (8 inches) long,
weight 4100 grains, cord 30 centimeters (12 inches) long. Quicken-
ing has occurred, and if born it tries to breathe. The skin is
wrinkled, eyes open.

End of Sixzth Month.—Embryo 30 centimeters (12 inches) long,
weight 1!/, pounds. Some fat is present, hair on head. will breathe
and live some hours.

End of Seventh Month.—Embryo 38 centimeters (15 inches)
long, weight 2'/, pounds, meconium is present. It will breathe and
perhaps live.

End of Eighth Month.—Embryo 40 centimeters (16 inches)
long, weight 3'/, pounds. There is considerable fat. The lower epi-
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physis of the femur is ossified, one testicle is down.. The child will
live with care.

End of Ninth Month.—Embryo 43 centimeters (17 inches) long,
weight 5'/, pounds, quite fat, nails not yet to finger ends. With
care it will live.

End of Tenth Month (Birth).—Embryo 51 centimeters (20
inches) long, weight 7 pounds, nails even with fingers, skin pink,
cuboid center just ossifying.

At birth all the ductless glands are larger relatively than in
adults.

To determine the age of a feetus there is a quick rule based on the
length. At one month (4 weeks) it is 1 centimeter; second month
(8 weeks), it is 4 centimeters; third month (12 weeks), 9 centi-
meters, or the square root of the length in centimeters is equal to
the age in months. This will hold good up to the fifth month, when
the length in centimeters divided by five will give the age closer.

THE CHILD AT BIRTH.

_ No sign alone determines a child’s maturity and fitness for ex-

trauterine existence. At 280 days it weighs 3317 to 3459 grammes
(7'/, to 7*/, pounds), a vast majority being between the limits of six
and nine pounds. Males are a little heavier, and the first child is
apt to be lighter than the average of the woman afterwards. This
is probably due to the rigid abdominal walls.

The measurements of the average head are first, of the rigid base
between the base and points of the yielding vault and between points
on the vault.

The bitemporal, T'T, is taken between the anterior extremities
of the two coronal sutures. It is 9 centimeters (3.15 inches).

The biparietal, BP, is between the two parietal eminences. It is
8.25 centimeters (3.64 inches).

The occipito-frontal, OF, is the greatest distance between the
occipital protuberance and the frontal bone. It is 11.75 centimeters
(4.56 inches).

The occipito-mental, OM, is the greatest distance between the
occipital protuberance and the point of the chin, and is the longest
diameter possible of the head. It is 13 centimeters (5.12 inches).

The suboccipito-bregmatic, SOB, is from just in front of the large
fontanelle to the neck behind the foramen magnum. It is 9.5 cen-
timeters (3.75 inches).
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The trachello-bregmatic, TB, is from the bregma to the neck
in front on a level with the chin. It is 9.5 centimeters (4.75 inches).

The bimastoid, BM, is between the mastoid processes. It is the
width of the base and is 7.5 centimeters (3 inches).

The distance between the malar eminences, M)/, or bimalar, is
also 7.5 centimeters (3 inches).

The fronto-mental, M, from the glabella to the chin, is the long
diameter of the face. It is 8.25 centimeters (3.25 inches).

The suboccipito-frontal, SOF, from the root of the nose to the
neck behind, is 11 centimeters, (4.5 inches).

~ LY

Fig. 26.—Side View of Child’s Head at Term, with its Diameters and
Measurements. (WILLIAMS.)

The occipito-mental is the longest diameter of the head, but the
distance from chin to neck is greater than from occiput to neck. A
force acting on the head, therefore, tends to push the longer arm of
the lever downward and flex the head to the suboccipito-frontal or
shorter measurement, where the leverage is uniform. This mechan-
ism of flexion is very important.

The parictal eminences, forehead and occiput, are bony points
where ossification is advanced and at which no moulding can occur.
They are the points that ave fitted for and must impinge on the
pelvic planes of the mother.

The occipito-frontal plane, or cross-section of the head at the
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occipito-frontal circumference, is nearly circular. It is 34.5 centi-
meters (13.58 inches).

The suboccipito-bregmatic plane, or section through the parietal
eminences, is nearly circular also, and is the ideal plane at labor for
the head to enter the pelvic inlet. It is 30 centimeters (11.8 inches).

The occipito-mental plane of cross-section is oval and the largest
of all. It is 37 centimeters (14.5 inches).

The bisachromial plane only becomes of interest after perfora-

Fig. 27.—Child’s Head at Term, Viewed from Above, with Diameters
and Measurements. (WILLIAMS.)

tion of the head and in monsters. It is about 34 centimeters in
circumference (13 inches). Likewise the bisachromial diameter is 12
centimeters (4.75 inches).

The dorso-sternal diameter is 9 to 9.5 centimeters (3.5 to 3.75
inches), and the bis-iliac diameter is 9.5 to 10 centimeters (3.75 to
4 inches).

As the child lies in the womb, the length of the feetal ellipse,
or the distance from head to breech, is 25 centimeters (9.5 inches).
This measurement is of importance in version.
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The head is relatively very much larger than in the adult, as is
also the liver, which is !/,, its entire weight. Obstetrically, the baby
is divided into head and body. The body is easily compressed and
rarely causes trouble. The head is not easily altered, the face and
base not at all; and where the base or face can pass, the rest of the
baby can follow. The moulding of the skull is in the two frontal,
two parietal, and occipital bones. These surfaces may be dented in
like stiff paper without injuring the brain, which stands much pres-
sure and alteration of shape. Any change short of actually breaking
the bones will neither kill the child nor alter its future mentality.
The bones of the vault are united by cartilage, and the thin edges
of the parietals easily override the occipital and frontal. At the
union of the frontal, coronal, and sagittal sutures is the anterior or
square fontanelle, soft and casily the first landmark on the presenting
feetal head. It only ossifies months after birth. Not only is the form
thus altered, but the cerebral fluid as well as blood to the body is
forced into the spine and actual bulk is reduced. At the union of
lambdoid and sagittal is the small posterior and triangular fontanelle,
which is obliterated in labor by the overlapping bones. Two others
on either side exist, but are not readily felt; the anterior lateral at
anterior tip of parietal, and posterior lateral at posterior tip of pari-
etal. They are of no diagnostic importance. Occasionally in the
line of a suture a small false fontanelle may be present.

The temperature of the feetus is one degree Fahrenheit above
that of the mother, from functional activity which is absorbed by the
liquor amnii. The new-born child is richer in red cells than the
adult. The body is plump and well-rounded, there are no lanigo
hairs, the eyes are open, the vernix in only on backs of hands and
flexor surfaces. Miliaria are on the nose, it sucks and cries vigor-
ously, the nails project, cartilage of nose and ears is firm, evebrows
and lashes formed, hair is one inch long on the head, the breasts
are large and secrete, and the testicles are in the scrotum. There
is a center of ossification in the lower epiphysis of the femur and
upper of tibia, the astragalus has a well-defined center, and that of
the cuboid joint shows. The baby has very imperfect hearing, but is
sensitive to jars. Taste is well developed, also smell. There is appre-
ciation of light at birth, coérdination at the sixth week, will follow
movements at two months, and perceives colors at three months a
little. Will recognize the nurse or mother at about three months.
Feeling is very poor. the sense of touch being sensitive to form in
the mouth first of all. The muscles act involuntarily. The legs



DEVELOPMENT OF THE EMBRYO. 59

straighten out about the third week. - At four months, it tries to
raise its head and has a voluntary grasp. At nine months it can creep;
ten and eleven months sits alone; stands at nine months to a year:
walks at ten months to fourteen; at sixteen months usually can
walk. The head may be flexed until the chin touches the sternum,
or extended until the occiput touches the cervical spines, without
injury to the neck-muscles, or it may be rotated on the shoulders
ninety degrees. Tarnier even says one hundred and eighty.

At birth the stomach is relatively small and intestinal action
rapid. Its heat-generating power is almost nothing. It should gain
about two-thirds of an ounce per day; but ten days after birth it
should weigh the same as at birth, from excretion and loss of me-
conium. At five months it should have doubled its weight at birth.
and three times its birth-weight at one year. At six years it should
be twice its length at birth.



CHAPTER IV.
PHYSIOLOGY OF PREGNANCY.

CHANGES IN THE BODY PRODUCED BY PREGNANCY.

THE changes are mostly in the genital organs, but the whole
body is affected thereby. There is greater metabolism, in general a
condition throughout of hypertrophy and hyperplasia; nowhere is
there atrophy. '

The vulva is enlarged, veins engorged, secretion more profuse,
ruge more marked, and pigmentation pronounced. During the last
months the glands are so active as to give a physiological glandular
vaginitis. During the first month or two, while the womb is in the
pelvis and pressing down, the vagina is shorter than normal; later
it is lengthened. As the vagina lengthens and the womb falls forward
against the abdominal walls, the cervix is higher and points more
backward and a little to the left, from obliquity of the womb. The
canal is broad and patulous:

In the uterus the greatest changes of all naturally take place.
Its normal size is at once increased by a hypertrophy of all its parts.
This begins at conception and is reflex at first, being also found in
extrauterine pregnancy. Its capacity is steadily increased to five
hundred and twenty times at birth, while its surface area is increased
from about six inches to over three hundred and forty, and its weight
from one and a fourth ounces to two pounds. While there is hyper-
plasia of muscular tissue, there is especially hypertrophy, each muscle-
cell increasing.

During the first month it is pyriform, becoming cylindrical and
rounder. During the second month and third month it becomes a
sphere. During the fourth month it {ends to an ovoid with anterior-
posterior flattening, most marked at end of fifth month. During the
sixth, seventh, and cighth months it hecomes egg-shaped.  During
the ninth month the anterior lower segment is bulging from the
settling of the head. It vinks from weight and softening of the sup-
port below. 'T'he helly is largest at the end of the eighth calendar
month. Tt softens also as pregnancy advances, almost fluctuating
at term.

(60)
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The digestive system is sensitive and food is easily vomited.
There are acidity, flatulence, heartburn, etc. Later “longings” for
queer diet, and then, as the need comes, a condition of chronic hun-
ger, accompanied by an increased secretion of HCl and pepesin and
also motility. This is above normal at the seventh month, and at its
height the eighth and ninth months. Parity does not influence this.
The bowels are loose from increased peristalsis, later constipated from
pressure.

The heart shows left ventricle hypertrophy and is increased in
rhythm as well as force. The blood is increased in its watery ele-
ment, does not coagulate so readily, and is in a condition of hydre-
mia. The cells are but little ehanged in amount. This gives a
plethora, but a physiological ansemia as well.

Breathing is more rapid and is of the thoracic type. It is also
shallow; cough and dyspncea are frequent. More carbon dioxide is
excreted. The urine is increased in amount, and its specific gravity
is lower. The chlorides are increased and the phosphates and sul-
phates, which are used by the child, decreased. There is a tendency
to albuminuria, which is found in the majority of cases and is not
pathological. The albumin test for eclampsia is therefore valueless.

The nervous system is exalted and the woman emotional even
to the point of being hysterical at times. There is increased sensi-
tiveness to light and sound, odors. etc. Many of these are but in-
tensifications of what may be noted at each menstrual period. Her
disposition is markedly changed, and it is a critical time for those
disposed by heredity to insanity.

The thyroid gland hypertrophies, and, as the skin functionates
more, bathing should be oftener and regular. Pigmentation of the
abdomen, breasts and vulva is always seen. and chloasma on the fore-
head is common. Striz on the abdomen mark its distension and re-
main permanently as white stars.

The navel remains depressed until about the seventh month,
and then pouts until term. On the skin the effect is increased action
and pigmentation. There are no eruptions characteristic of preg-
nancy, but all existing ones tend to pigment.

DIAGNOSIS OF PREGNANCY.

There is no condition more difficult to diagnose, and there is no
condition so often mistaken for something else. or overlooked, as
pregnancy. And there is no mistake in diagnosis that will injure
the physician more. Every married woman will be found in one of
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two classes, either dreading pregnancy and in constant fear of it,
or ardently hoping to become 80; and no woman will be found indif-
ferent. Upon every diagnosis will depend fear or joy, and may in-
volve honor and life. Nor can you trust all the statements made to
you, for the patient’s mind is inevitably biased by her wishes. It is
well to consider every married woman pregnant until proven not to
be so.

The signs of pregnancy are divided into two classes: subjective
and objective—those appreciated by the woman herself, and those
educible by another.

(4) Subjective.—These are:—

. Cessation of menstruation.
Nausea and vomiting (or “morning sickness™).
Increased salivation.
. Flatness of the abdomen.
. Fullness and tingling of the breasts.
Strie and pigmentation of the breasts.
. Leucorrhcea.
. Quickening at four and a half months.
. Nervous phenomena, vague and peculiar symptoms.
. Irritable bladder.
(B) Objective.—These are:—
. Changes in the face.
Changes in the breasts.
Progressive changes in the abdomen.
Pigmentation of the umbilicus and linea alba.
Congestion of vulva and vagina.
Palpable Braxton-Hicks contractions.
. Ballottement.
Softening of the cervix.
Hegar’s sign—a soft lower uterine segment.
10. Fcetal heart and funic snuffle.
11. Placental murmur.
12. Change in the urinary phosphates.
13. Johnson’s vaginal rhythmic color changes.
14. Rasch’s sign or wave in the liquor amnia.
15. Palpation of the feetus.

Subjective Symptoms.—1. Menstruation may he suppressed from
many causes other than pregnancy, although this is the one great
sign first calling the woman’s attention to her condition. It may be
suppressed by emotion, especially fear, or it may be denied or simu-
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lated. 1t cannot be suppressed without symptoms from taking cold.
Suppression is an early and regular sign of failing health, especially
phthisis, and may be the result of the change of climate or lactation.
The woman may menstruate once slightly after conception, while the
ovum is still in the tube.

2. Nausea and vomiting, or “morning sickness,” is the next sign
the woman has learned to expect. This comes on in the sixth or
seventh week and is very constant. It is the result of the increased
uterine size pressing upon the nerves. It is not a sure sign, for it is
found in any case of pelvic irrjtation and may even be the result of
imagination. It is usually noticed upon arising in the morning, with
the added pressure of blood due to the erect position. Sexual inter-
course will especially start it. Few pregnant women are free from
it in some form, varying from nausea to real distress and vomiting.
It will last until the womb rises out of the pelvis. Rest in bed and
taking light food before arising will usually act beneficially. Oxalate
of cerium is a time-honored remedy, but has been of little service in
my hands. This nausea must not be confounded with the more seri-
ous condition resulting from a toxemia of pregnancy, which usually
appears in the latter half, but the two shade into each other and any
serious vomiting should be carefully looked into.

3. Salivation is often profuse and may last a long time. There
is no known reason for it, other than the sympathy of parotid and
ovarian organs, as shown by coitus sore throat or change in parotitis
from gland to ovary or testicle.

4. Flattening of the abdomen from descent of the womb is a
sign too vague to be more than mentioned.

5. Fullness and tingling in the breasts is fairly constant. It is
the result of increased blood-supply by reflex irritation. This is
met with in any tumor or condition increasing the supply to the
womb and pelvis.

6. The breasts early become striated and pigmented, following
the increased blood-supply.

7. The pelvic congestion will often result in leucorrheea in
nearly every case, more or less profuse. Tt has been mistaken for
gonorrheea, and is usually seen in the tubercular or those of poor
vitality. :

8. The third great sign the woman watches for is quickening,
which is about the mid-period—four and a half months. Tt is a trem-
bling, peculiar feeling, that may cause faintness and collapse in a very
nervous woman not expecting it. This will increase in force to a

5
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well-defined kick at term. They are voluntary movements of the
feetus adjusting itself to position, and later on seem to be a form of
exercise. They are reflex on the part of the child, being easily elu-
cidated by the cold hand placed on the abdomen, when it becomes
an objective sign. The woman should be instructed to note the date
of their first appearance, as a check to the time of labor. Intestinal
movements have been mistaken for it. Quickening was once thought
to mark viability of the child, but this is not so.

9. Alterations in the nervous system change the woman’s dispo-
sition. She is “high strung,” easily faints, or becomes hysterical.
She is full-blooded, plethoric, perhaps dizzy, and it often happens that
a nervous, irritable woman becomes angelic in temper, and vice
versa. This irritability should he impressed upon hushand and famn-
ily. The woman is not in a stable condition, and requires the utmost
forbearance and kindness. In the predisposed it may even ter-
minate in mania or melancholia, which is usually transient. The
woman, too, often craves most pecuiiar articles of diet, and within
reason her taste mayv be acceded to, although no harm results from
withholding it.

10. The congestion and weight of the womb will cause an irrit-
able bladder, rarely a mild cystitis, until the womb rises up, about
the fourth month. and again when it descends in the last few weeks
prior to labor.

Some women claim to know when theyv are impregnated, by
their feeling during coitus or soon after. This is probably only due
to a more perfect satisfaction, which is equivalent to a greater likeli-
hood of pregnancy. Such statements must be taken “cum grano
salis.” Again, it is possible for a woman to go to term with her first
child and not realize her condition, though instances of such un-
sophistication must, of course, be exceedingly rare.

Objective Symptoms.—1. The face changes in pregnancy.
There is a full, animal, contented look that is more or less notice-
able. It will take a good deal of practice to appreciate the facies of
pregnancy, nor is it at all reliable, but it will often assist. The
bounding pulse suffuses the face and eyes. The eyes may be ringed,
and in the last months of pregnancy the forehead may show chloasma
spots. ’

. The breast changes are also objective in so far as they show
enlargement, stri@, prominent and erected nipples. The glands of
Montgomery are projecting and large towards the end of term. The
colostrum can be pressed out in the later months; this, exuding and
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drying, may coat the nipple with branlike flakes, even before expres-
sion is possible. The strie are due to hypertrophic acini of the gland
showing through the skin and are seen in the first few months.

3. Very diagnostic is the progressive enlargement of the womb.
During the first three months it is in the pelvis by its weight, press-
ing on the bladder. At the third month it is on a level with the
top of the symphysis, and from that on steadily rises until it reaches

Fig. 20.—Relative Height of the Fundus at the Various Weeks of
Pregnancy. (WILLIAMS.)

the epigastrium at the beginning of the last month, when it sinks
half way down to the umbilicus, while the pressure symptoms recur.
A pregnant womb is a pyriform, unilateral tumor, fast below and
movable above, arising in the abdomen about two fingers’ breadths
each month. Bimanual examination will show that it is the womb
or connected with it. Tumors of the womb might give all the con-
gestive svmptoms of pregnancy, but it would be in the face of all
probability to have a tumor increase regularly and progressively as
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a pregnant womb month by month and remain equilateral. After the
fifth month the heart and movement of the child could always be
obtained.

4. With the abdominal distension the umbilicus pouts out and
the linea alba becomes pigmented—the linea nigra. This is more
marked in brunettes, but traces of it always can be seen. It is more
noticeable below the navel, but may reach from pubes to ensiform.
At the same time the skin is marked by oval, reddish spots more
noticeable in the flanks, due to minute hwmorrhages in the over-
stretched skin. These are about'l centimeter (*/, inch) long by half
as wide, with their long axis lengthwise. Thev are more marked
in primipare. During the puerperium they are absorbed. leaving a
white cicatrix that is permanent and a puckered, mottled look to the
skin. It is often possible to determine by them the fact of previous
pregnancy, or at least great abdominal distension.

5. Jacquemier’s sign. As early as the fourth week, or carlier,
the pressure of the womb has caused a congestion of the vulva and
vagina. Its intensity depends upon the complexion. It is darkest
around the urethral orifice.

Alexander’s sign is given to a pulsation of the vaginal vessels
not normally felt. To the finger the vagina also seems hotter than
normal.

Both of these signs depend on pressure and congestion, and are
not diagnostic of pregnancy.

6. Occasionally at the fourth, and always aiter the sixth month,
the child may be felt in the womb. After the third month there are
rhythmieal contractions, and alternate softening and hardening of
the womb, which become more pronounced as pregnancy advances,
and culminate in the contractions of labor. These were named after
their first observer, Braxton-Hicks. They are diagnostic of preg-
nancy.

%. After the third month, and by the fifteenth week surely, when
the placenta is attached to the womb and the cord is formed, bal-
lottement may be elicited, which is the first and carliest certain sign
of pregnancy. After the child has filled the cavity of the womb
it will not be possible to obtain it. There is but one proper way to
get it, and that is with the woman erect. The finger resting on the
cervix is given a sharp upward lift while still kept on the os. The
foetus will in one or two seconds descend and convey to the finger a
slight blow. The upward lift floats the fwetus to the fundus in the
ammia, and as it slowly settles it conveys the second jar. The feetus
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Fig. 80.—, Site of Maximum Intensity of the Feetal Heart-sounds in Presenta-
tion of the Vertex ; Positirn, Left Occiput Anterior. B, Site of Maximum Intensity
of the Feetal Heart-sounds in Presentation of the Vertex ; Position, Right Occiput
Anterior. (GRANDIN AND JARMAN )
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must be free t;]d movable and in a relatively roomy womb, and there
must be as well considerable delicacy of touch to get this sign, but
there is nothing else that feels the same.

8. The softening of the cervix, which begins in the second or
third week, is Goodell’s sign. If the cervix is as hard as the nose,
there is no pregnancy; but if it is as soft as the lip, there is.

9. Closely allied to the above is Hegar’s softening of the lower
uterine segment. Bimanual examination will give the sense of no
resistance above the cervix. It feels there as soft as if composed of
nothing but membrane. With the finger in the rectum and thumb
in the vagina they can be almost brought together above the cervix.
It can be felt about the sixth to eighth week. At the fourth month
the os opens and the examining finger can note that it is everted.
It is claimed that a nodular irregularity of the womb can be felt
earlier, the result of the lateral implantation of the ovum, and that
it is a very early and reliable sign. I have never becn able to feel
certain enough of it to give it a diagnostic place.

10. An absolute proof of pregnancy is the sound of the feetal
heart. This was first noted by Meyer, of Geneva, in 1818, and is
perhaps the most positive of all signs, but unfortunately cannot be
heard earlier than four and a half months or the mid-point of preg-
nancy. It is double; the first sound is loud, the second shorter and
harder to hear. Their frequency is 140 to 150 per minute and it has
been likened to the ticking of a watch heard through a pillow. If
the child kicks or exercises they will increase a little in frequency,
and they change position with the child. The sound is transmitted
through the back, that being the densest part of the child, and this is
a valuable guide as to its position. In vertex presentations the
sounds are below the navel; in breech, above. In I.0O.A. they are
best heard in the left lower quadrant. There is nothing like this
sound, for it is independent of the mother. Of course, if the child
is dead they will not be heard. During the period of Braxton-
Hicks contraction they are louder and may not be heard during re-
laxation, and for the same reason they are best heard in primipare
and those of tense abdominal walls. Tn the case of multiparae with
much amnia and very fat walls, some trouble may be incurred, but
care will always find them. In a few cases congenital feetal heart-
murmurs have been diagnosed before birth, particularly pulmonary
stenosis.

11. The placental bruit is a long-drawn-out, soft blow—*“vo0-0-0”
of low tone, synchronous with the mother’s pulse. Therc are two



Fig. 31.—4, Bite of Maximum Intensity of the Feetal Heart-sounds in Presenta-
tion of the Vertex ; Position, Right Occiput Posterior. B, Site of Maximum Intensity
of the Fcetal Heart-sounds in Presentation of the Breech; Position, ILeft Sacro-
anterior. (GRANDIN AND JARMAN.)
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theories as to its origin: first, that the blood rushing through the
gini of the womb breaks up into fluid waves; and second, that it is
caused by the pressure of the womb on the abdominal muscles. It
may persist after birth or shift position slightly, and is heard whether
the child be dead or alive. It is not a positive proof of pregnancy,
nor can it be heard before the fourth month. During pains, it is
strongest during the beginning of a pain and decreases in the interval.

A similar sign, lower and fainter in character, may at times be
heard over the abdomen of the child and synchronous with the fietal
heart. This is the umbilical or funic snuffle or bruit, and is produced
by the narrowing of the vessels at the navel.

12. Gray’s sign, he claims, is diagnostic as carly as the twentieth
day. He says: “The normal triple phosphates of the urine are
feathery and stellate. Very early the feather forms disintegrate and
become crystals.” To an inch of urine in a test-tube he adds one-third
as much of Tyson’s fluid, which will precipitate the phosphates in
twenty minutes. Examination with a low-power lens will show the
characteristic crystals in pregnancy. Tyson’s fluid is compdsed of
ammonia-chloride one part, aqua ammonia one part, magnesium sul-
phate one part, and water eight parts.

13. In February, 1904, Dr. H. E. L. Johnson announced a sign
that was positive in one case as early as the fifteenth day. It de-
pends on the Braxton-Hicks contractions and is a change of the
vaginal color. At intervals of five or ten minutes, while watching the
vaginal vault, it will go through a cycle of deepening and lightening.
If not found on the first examination, it may be tried again and again.
I have regularly exemplified this color change to my pupils on women
close to term. Like all other color tests, it is hest seen in brunettes.
It has always proven correct as a very early sign in the cases where I
have tested it and could be sure of it, but unfortunately the change
has many times been too faint.

14. Rasch’s sign is in bimanual examination transmitting a wave
from above through the amnia to the finger helow. It is a modificd
ballottement, available at the same period. )

15. Palpation of the feetus can never be done until the last
third of pregnancy, and it is therefore almost valueless for diagnosis,
but is, of course, absolute. The feetal movement may be felt much
earlier than the outlines can be felt, and is best brought out by
placing the cold hand on the abdomen.

Of these signs the following are diagnostic and absolute proof
of pregnancy :—
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1. Ballottement.
2. Foetal heart-sounds.
3. Palpation of the feetus.

A majority of the following, known as probable sirms, is equiva-
lent to a diagnosis:—

1. Cessation of menstruation and regular womb enlargement.
2. Mammary changes.
3. Braxton-Hicks contraction.
4. Softening of the os and lower uterine segment.
5. Umbilical or funic murmur.
The following are presumptive signs:—
1. Cessation of menstruation.
2. Morning sickness.
3. Irritable bladder.
4. Mental and eniotional changes.
5. Salivation.
G. Leucorrhea and other signz mentioned.

These presumiptive signs have no diagnostic value. being com-
mon to many other conditions. but do at once direct atterition to the
condition, and as they come early in time thev are the first sigens
noticed.

In making the diagmosiz month by month we have:—

First Month.—Menstruation has ceased. the cervix is softened.
and there are an irritable bladder and congestion of the womb.

Necond Month.—There are more marked softening of the cer-
vix. pulsation of the vaginal vault. morning sickness. areola on the
breasts. a flat abdomen as the uterus sinks. and well-marked conges-
tion of the vagina, with bladder irritability.

Third Month—The o= has reached its maximum of softening.
there is more morning sickness. umbilicus depressed. and at the end
of the month the fundus is as hirh as the svinphysis,

Fourth Month.—The npavel iz flat. womb in the hypogastrium.
nausrea ends. breast changes: are marked. uterice murmur. and possi-
bly at the end of the menth. quickening.  The fundus is about two
fingers” hireadth above the symphysis.

Fifth Month—Quickening at the middle of the month. enlarced
abdomen. secondary areola around the nipples. fundus half wav to
the umbilicus. and hallottement can be felt. .

Sirth Month.—The oz is patulous. striz in the flanks. fundus at
or just helow the navel,

Seventh Month—The cervix is elevated and posterior. fundus
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two fingers above the navel, which now pouts, pigmentation of linea,
the foetal movement may be felt and the feetus is possibly palpable.

Eighth Month.—Fundus half way between navel and ensiform
cartilage, milk in the breasts, the feetus is palpable.

Ninth Month.—The fundus is at the ensiform and the abdomen
has reached its maximum distension.

Tenth Month.—During the last three weeks of this month the
fundus settles to half way between the umbilicus and ensiform. Dur-
ing the last ten days there are pressure symptoms, the vertex engages,
the cervical canal is obliterated, and some pain is usually felt in the
last week.

In making a diagnosis it is well to remember that the womb may
be enlarged by hematometra, physometra, pyometra, chronic metritis,
subinvolution, myoma and fibroma, congestion, and hypertrophy.
That the abdomen may be enlarged from fat, distended bladder, faecal
accumulations. ovarian tumors, ascites, pelvic hematocele or exu-
dations, retroflexions and versions, tympanites, distended tubes, en-
cysted peritonitis, ectopic gestation, and prolapse of organs. Also
that pregndncy may exist together with ascites, ectopic gestation, ap-
pendicitis, bladder distension, ovarian tumor, pyosalpyvnx, ventral
hernia or prolapse of organs, which will confuse and cause it to be
overlooked.

Tt is only in hard tumors that errors of diagnosis occur. These
may causc a discolored vagina, soft cervix, tender breasts, nausea,
enlargement of the abdomen and irregular masses like the feetal out-
lines, movements like the feetus. and cessation of menstruation;
but no case will show more than a few of these symptoms. A fibroid
womb may enlarge, but there will be a history of haemorrhage. De-
posits of fat in elderly women and a rachitic belly may simulate it,
but should lead to no confusion.

With all the signs at one’s fingers ends mistakes will sometimes
be made, although they are more often the result of carcless exam-
ination. A suppression of menstruation in a woman the picture of
health means that she is pregnant. Mistakes are so fatal to the
physician’s reputation that it is sometimes wise, like Brer Rabbit, to
“lay low and don’t say nothin’.”

Unmarried women sometimes object to examination of their
breasts, though submitting to vaginal touch. In such cases examine
the heart, and by shifting the stethoscope it can easily be done with-
out shocking any such delicate and impracticable modesty.
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It must be remembered also that pregnancy may be concealed,
feigned, or imagined.

Diagnosis of multiple pregnancy always remains a suspicion until
the later months, when the foetal hearts can be heard and the children
palpated. The family history is important, twins being somewhat
hereditary and primipare have twins with exceeding rarity. The
diagnosis is based on

1. Extra large size of the womb and great pressure symptoms.

2. Unsymmetrical enlargement of the’ womb.

3. Imperfect or impossible ballottement.

4. Palpation of two heads and feetal movements in different cor-
responding regions.

5. Two heart-sounds, with a space between and not syn-
chronous. _

The diagnosis of a previous pregnancy is often of medico-legal
interest and is based on the breasts, abdominal strie, the relaxed
vagina, with loss of ruge, the lacerated fourchette, the stellate cer-
vix, and, upon post-mortem examination, possibly the corpus lutea
of pregnancy.



CHAPTER V.
PREPARATION FOR LABOR.

BY THE MOTHER.

WHEN the woman first calls upon you to attend her, and the
earlier she does so the better, it is a good time for you to give ler
some advice and counsel. This is especially needed in primipare and
should embrace her clothing, bathing, exercise, and care of her breasts
and alimentary tract. During the first months her appetite is poor
and uncertain and she may not get nourishment enough, but in the
later months it is apt to be great and she may get too much. The
woman should have plenty of good, plain, wholesome food, but not
too much nor too rich, lest the kidneys be overtaxed and the child
grow too large. She should not indulge in tea, coffee, or liquors, not
that the taste is inherited by the child, but that they are irritative
to the kidneys. The use of milk should be encouraged. The howels
should be regular and move daily. The clothing must be loose. and
corsets are to be laid aside, as their use weakens the abdominal wall.
No garters should impede the circulation, and all clothing, as far as
possible, should be hung from the shoulders. A daily bath should
be taken, followed by a rub, as the skin excretion is very active and the
kidneys are thereby saved. Exercise must be regularly taken in the
later months, and walking in the open air is the best; but walking in
the first half of pregnancy increases the congestion and results in
nausea. This nausea is Nature’s method of keeping the woman quict
and free from the danger of aborting until the placenta is attached.
No jolting by carriage or railing is wise. The breasts as well as
abdomen should he free from all constriction.

Free the mind from all care and worry, and especially take occasion
to disabuse her of any old superstitions as to the possibility of
marking her child. She should go to bed regularly and early. and
sleep late. At this time she is peculiarly irritable and nervous, and
her mind needs quiet and rest. Sexual intercourse should he seldom,
never at the anniversary of her menstruation, and be absolutely in-
terdicted in the last few months of pregnancv. Here is an impor-
tant thing to remember and teach in your semi-official talks with men.
I will speak later of the aseptic condition of the vagina and its ster-
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ility before labor and of the need of keeping it so. Something is
due from the husband in the way of self-control. How many men
are there who ever think of washing before coitus? They are too
apt to enter an aseptic vagina just before labor and carefully wipe
off all the germs incubated behind a redundant foreskin as high as
possible. If there is any washing done, it is afterward. Normal in-
tercourse at proper times harms no woman, no matter how often.
If it is injurious to her, it is usually some fault in the act; but dur-
ing pregnancy it is to be discouraged.

Any leucorrheea, which is common, should be treated l)\ mild
astringents and cured before labor.

No matter how great the nausea, the woman should not get into
the habit of going without breakfast. The “longings” of pregnancy
are for food-products not usually needed, and in limits of reason
they may be respected. Find out if it is a real instinet for some
articles of food, and. if so, let her have it. Sea-vovages and vomiting
are very deleterious. also lifting up of the arms, as in dusting high
objects: these seem especially to bring on abortion.

The whole subject is summed up in getting the woman back to a
perfect physical condition, where she seldom is; and living as she
should, but never does.

There are two things especially needed to fit the woman for
labor: (1) Good, rich blood. (2) Muscular strength, especially of
the abdominal muscles. The first prevents anemia from subsequent
loss of Dblood, itself is a germicide, and with it she can combat sepsis.
The second not only conserves life and vigor of the body, but ren-
ders labor easv, lessens the danger of postpartum heemorrhage, and
favors uterine involution.

The pugilist undergoes arduous training before his hour of labor.
The athlete must he in perfect physical health, and so, too, the preg-
nant woman should be in the “pink of condition.” All this takes
time, and the earlier vou get at it the better, and vour fee should be
large enough to cover this long period of her life.

The pregnant woman is not sick, for she is undergoing a physio-
logical process that may be likened to the fruitage of a plant. Women
are sensitive to exposure in this condition. and rarely go out enough
and delay calling in a physician. And right here T want to give a
little plain talk. Confinement is to evervy woman a shock. Tt is an
unnatural association with a stranger of the opposite sex. The female
is modest by nature, hecanse for ages she has had to protect herself
from the advances of the male. The Venus de Milo is not only a
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perfect female form, but it owes its charm to the attitude of instinc-
tive modesty it portrays. We feel that we are in the presence of a
truth in morals, and do reverence to that virtue. The evolution of
modesty in the female springs from her desire to please and the
reverse, or dread of giving offense. Approach the subject without
regerve, as a gentleman should, and she will willingly submit to
whatever is proper and necessary. A woman yields her virtue only
when she knows herself desired, and is then freer than the male, or,
as Chaucer puts it: “He sayde, a woman cast her shame away, when
she cast her smock.” The prostitute is perverted only, for from her
experience she is shameless because she thinks all men, at least all
she has met, desire her. She considers any man who is disgusted at
her, wrong somehow; the scorn of her virtuous sisters she lays to
jealousy at her superior attraction or to lack of sexual feeling. What
we condemn in her is a conclusion based on partial knowledge, for
which she is to be pitied. Far too frequently all the men she has
ever met were keen to attack her virtue, and in her vanity she follows
her sex birthright to please.

In dealing with women be bold; examine her as a matter of
business, and never allow any disgust to show in the face or manner.
I have known women even in their pain as the head was born apolo-
gize for the passing of fmces impossible to control, in an agony of
shame that overpowered her physical suffering. Tell her that you
are glad to have it out of the way, that it generally happens, and
soothe her distress if vou can. It is such little things that endear
you to their hearts and make “their doctor” closer even to them in
some ways than their husbands. Her confidences must he sacred and
her trust never betrayed. :

And one other thing. T hate the rough, hurried, Tom Sawyerism
that medical students are apt to assume. You learn the art in the
presence of charity patients and they have to stand it. but the sooner
you get out of a manner that is ruinous in after-life, the better. Cul-
tivate a soft, smooth, kind, courteous, and considerate treatment of
every case. Interneships harm about as much as they help, for this
very reason. .

In examination, first use your eyes, then your ears, and lastly
your hands. To handle the patient first is a sign of weakness. There,
is a class of misguided but otherwise intelligent people who believe
a fracture can be cured by prayer. You are beyond this, but it
sometimes seems as if the student still believes in the efficacy of the
laying on of hands. T beg you to remember that medicine and the-
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ology have long since been separated. If you are kind to hospital
patients, they will meet you half way and even court examination
and study of their complaint.

THE BABY CLOTHES.

These should be all ready by the seventh month, and it is well
to inspect them vourself and know that all necessary things are
ready. The modern tendency to plainness is a good one. especially
for the clothes that will be worn for the first few months. which
should be washable. A change of these should be folded and placed
on top of the basket and the whole set in some accessible place. known
to others of the family or nurse besides the woman, so that she need
not be disturbed in getting them out. She will need :— :

Basket.—This should be very simple and should contain a soft
hair-brush; a piece of white Castile soap; powdered orris-root,
starch, or talc powder. not perfumed. in a bag or a box and puff;
three sizes of safety pins: common pins; a soft sponge or cotton
pads; four ounces of a 4-per-cent. boracic acid solution; eight ounces
of sweet oil for the first washings; plent} of soft, clean cloths;
scissors, and an eve-dropper.

The Clothing for the baby will be, first:—

Sterile Gauze.—To dress the navel. This the physician usually
carries with him.

Belly Bands.—There should be several of these., to change if
soiled. They are best made of opera flannel, five inches wide and
sixteen inches long, and can be torn to fit. Theyv should not be
hemmed above all things, but may be herring-boned over the edge.
or pinked. A plain piece of flannel is the best.

Diapers.—These should be thirty inches square. folded to fifteen
diagonally, and are best made of Canton flannel. A mother can
hardly have too many of them. Two dozen are absolutely needed.

Shirts—They are made of soft flannel, with large arm-holes,
and should be six or seven inches long, reaching to the hips. Be-
tween arm-holes and the back four and a half inches will fit the
average baby, and the arm-holes should he six inches in circumfer-
ence. The s'eeves should be practically straight, so that when a cuff
is turned back it will not bell at the wrist.

Pinning Blankets.—Should he ahout twelve inches across the top
and at least two fect long, three is even better, so that the hottom
may be turned up to keep the feet warm. These should be made of
flannel, except the voke.
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Slips.—Are best made of flannellette; should have a neck of
five inches. and be eight inches across the shoulders and be at least
two feet long. A shawl or square of flannel is a good thing to place
over the head, and in cold weather woolen socks should bhe placed
on the baby's feet.

Binders—These are for the woman's use, but are to be laid away
in the basket. She will need about four. There are several styvles:
many-tailed, gored to the hips, or plain strips of cloth. The best
are plain strips of cotton flannel, one and a quarter yards long by
a vard wide, folded to eighteen inches, the fold to go downward. The
placing of the binder you should do yourself. I have seldom found a
nurse who could do it properly. The fold should go two inches below
the point of the hips and not be above the pelvis behind. It should be
pinned very tight below and if this is done it will not slip up. The
binder should be looser the higher you go, and should have at least six
pins. The sides should then be gathered with a pin on cither side
s0 as to fit the waist line. The binder has no effect in preserving the
shape and is a detriment in preventing the invo'ution of the womb.
which largely depends upon movement for its stimulus. It is such
a comfort to the woman for the first few davs, however, that it is
usually put on.

At least two weeks before labor, the woman should provide five
vards of cheese-cloth, a new fountain syritige, hot-water bag, one
pound of absorbent cotton, one dozen clean towels, four ounces of
horacic acid solution, four ounces of whiskeyv. five yards of 1-2000
bichloride gauze, two ounces of lysol, safety pins, two ounces tincture
of green soap, one square yard of oilcloth. She should also make two

~obstetrical pads of cheese-cloth and raw cotton, twenty by twenty-
four inches square. Many of these articles of wearing apparel can
now be bought cheaper and better than thev can be made.

THE NURSE.

And now a word as to nurses. They greatly lighten the physi-
cian’s load—that is, good ones. Asepsis must be had, and the trained
nurse alone is safe to leave with the patient. In the country one will
have to get along with some woman of vast personal experience who is
willing to do a'l the housework and nurse the woman and child be-
gides. These women must be watched in every case.  Whenever pos-
sible, T Delieve the hospital is the hest place and safest for the con-
fincment, but there are arguments on hoth sides.  Tf a trained nurse
is engaged in the home the extra work, expense, and washing will
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more than amount to the hospital expense. In the cities, especially
among the foreign-born, the sage femmes or midwives still handle
more than half the cases and also furnish the hospitals nearly all
their sudden obstetrical emergencies. The dangers of such help are
infinite. She may have a face like a benediction and still be trying
to cure ophthalmia with breast-milk; she may allow an asphyxiated
baby to gasp its life away, leave in a portion of placenta, or spin
yarns while the loosened ligature is allowing the baby to bleed to
death. While the woman is yawning, hearing bells, and flooding, they
“fear no evil.” The breasts may cake and be treated with parsley
tops. or sepsis may come and the husband be told all women have
milk fever. And I can tell you such cases by fifties. You laugh at
this ignorance, but, believe me, those of us who have been in prac-
tice and seen the cruelty, the wrong, the injustice, and the needless-
ness of it all, weep tears of rage, pity, and helplessness. We have met
too often the blind, the asphyxiated, and the hopeless cases, and too
often seen the tears and sorrow that have resulted, to laugh. Perhaps
it has come close home to us. The sorrow of a mother over her
long-hoped-for baby—dead. The dry sob of the husband whose wife
lies dead of sepsis, mingled with the wail of her starving baby—be-
lieve me, there is no sadder sound. As a surgeon I care not at all for
tears and screams or pain; it never disturbs me when at work for the
patient’s good. But my heart is very tender toward the woman in
her hour of pain and trial, and many times the tears are very close
to the surface in sympathy or pity. And God knows how much of it
is uncalled for! Choose well your nurse.

The nurse should be engaged early, and you should meet her
before hand ‘and judge her capabilities, if a stranger.

ASEPTIC RULES.

While labor is physiological when the woman is normal. but few
are in that condition. The art of midwifery requires manipulations,
and every manipulation has its elements of danger, and the one com-
mon to all is sepsis. The vagina is before labor both sterile and anti-
septic. At the end of the first stage and before any danger of lac-
eration, Nature has provided a saline douche from above in the am-
nia, the child wipes the passage, and lastly, after the birth and
hemorrhage, the placenta sponges the parts and any damage is done
afterward. Any germs present come from without and are foreign
to labor. Your hands are misplaced in the vagina unless the gain
is greater than the loss. Digital examinations are not needed in

6
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every labor, and must be aseptic and as few as possible. The womb
with its lacerated tissues, blood-serum, warmth, and moisture, is.
an ideal culture-bed. The woman is weakened and exhausted and
unable to offer normal resistance, the lymphatics are active, the re-
lieved tension renders the blood-current sluggish, and the veins lie
open, only closed by soft coagula.

In no other operation does the field lie so close to a septic re-
gion like the anus or is exposed to the air so long. Other surgery
in like conditions would rival in mortality preaseptic days, and vet
the wonderful act would be free from danger if the hands could be
kept clean.

Because of the anal proximity, deliver on the back, and in wiping
the vulva you must wipe down. 'The so-called “five-sponge-wipe™ is
very good as a routine measure. For every examination you are to
as carefully prepare as if going into the abdomen. The hands
should be scrubbed for fijve minutes in hot soap and water, nails cut
short and cleaned, using stick, brush, and towel. The hands are then
to be sterilized in lysol, permanganate and oxalic, chlorinated lime
and soda bicarbonate or alcohol. Bichloride is a cheap but poor
antiseptic. Common spirits of turpentine is very good and the
lime method perhaps the best, especially if any pus has contaminated
vour hands recently. Rubber gloves that have been boiled are to he
used and the clothing covered by a gown. If the hair has dandruff
it should be covered. No man with boils, ozena, or catarrh of the
nose should do this work, nor attend a case for two weeks if he has
seen a case of scarlatina or erysipelas or had his hands in septic pus.

Prior to labor the woman is to have a bath by pouring water
over her, not prone in a tub lest the scales be washed into the vulva.
The vulva is to be syringed off, the hair clipped, not shaved, serubbed
with green soap, and a pad put on. All bedding must be clean and
newly washed, towels used are boiled and wrung out of hot bichloride.
Basins and bowls are scalded out. You can usually estimate the clean-
liness of your surroundings bv the laver of dirt on the sides of the
wash-basins in general use. and vour advent should be a beginning
of boiling and scalding such as they never saw hefore. Tt is a good
rule before labor to especially caution the woman to allow no one to
make an examination before you get there. In country practice espe-
cially, the cases are usually nursed by some old woman of positive
ideas and a courage of her convictions that the physician of more
experience may envy but has long since lost. She will always want
to examine the woman to tell whether or not to send for the doctor,
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and T make it a bad half hour for some one if I learn that this has
been done.

When making an examination hold open the vulva with the left
hand and by sight insert the finger directly into the vagina. No
douche is to be given before or after labor, and for this reason it is
well to learn if they have a “family” syringe. If so, get hold of it
and either carry it off or accidentally tear it. It seems a tempta-
tion few nurses can resist, and the general utility tip is not a safe
thing. In the future, fewer and fewer examinations will be needed.
Often I do not examine per vagina at a!ll. Once when you first ar-
rive, to determine labor and its advance, and once again as the waters
break for engagement, will be all any normal case requires, and even
this is not always needed.

Before Lister the mortality of childbirth was from 2 per cent. to
10 per cent. Modern hospitals run !/, of 1 per cent. from all
causes. At the Sloan Maternity it is about one in three thousand.

PELVIMETRY.

About the seventh month also the woman should be externally
measured and, if not done before, a vaginal examination made. It
is well to have the day and hour appointed and to keep it promptly.
The woman is then prepared for you and at home. By this time every
primipara is to be measured, and every multipara whose history you
personally have not taken before. At this time you are to notice, first,
the position, presentation, viability, existence of pregnancy. approxi-
mate length of gestation, twins, position of placenta, and the child’s
condition in general. Second, the mother-breasts (shape and size),
nipples, secretion, ete., old lacerations, hemorrhoids, measurements,
contour of abdomen, tumors of hone or soft parts, and heart-sounds
and cedema. Third, by vaginal examination the size and shape of
pelvis, position and presenting part, placenta (if praevia), lacerations
of cervix, opening. eversion, etc.

Pelvimetry is one of the few points wherein we now excel our
forebears. Tt is of the utmost importance and will reasonably guard
vou against any deformity. The measurements usually taken, and
quite sufficient for all practical purposes, are three, while the
woman is on her back: hetween the anterior-superior spines, between
the iliac crests, and between the trochanters. Three are taken on
her sides: the external conjugate between the sacro-spinal articu-
lation and the front of the symphysis, and hetween the two posterior-
superior spines and the opposite anterior-superior spines. The woman
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must be turned from side to side. Lastly, there are three while on her
back: internally from the crest of the sacrum to the lower edge
of the symphysis. the transverse between the tuber-ischii and the an-
terior-posterior at the outlet, from coccyx to under edge of symphysis.
In using the pelvimeter the balls should be at the tips of the middle
fingers, feeling, as it were, with the pelvimeter.

With a woman on her back, the finger tips are placed on the pel-
vimeter and the distance between the anterior spines noted. This is
the interspinous and should be 25.5 centimeters (10 inches).

The points are then slipped back to get the widest flare of the
crests of the iliac. This is the intercristas and should he 28 centi-
meters (11 inches).

Fig. 32.—The Pelvimeter. (GRANDIN AND JARMAN.)

The bitrochanteric is next taken in the same way and should be
31 centimeters (12.5 inches). These should be “10-11-12” and in
the order named.

Now turn the woman on one side and place one point in the de-
pression-point below the spine of the last lumbar vertebra and the
other in front of the symphysis. This point is marked. when the
woman is erect, by a lozenge, and the center of this is the point
taken. Variations in this diamond-shaped space are proof of de-
formity. This external conjugate should measure 20.25 centimeters
(8 inches). Between the posterior-superior and opposite anterior-
superior spine (and to get both the woman must turn over) is 22
centimeters (8.75 inches). These oblique measurements take their
name from the posterior. as hefore noted. the right oblique being
from the right posterior spine and the left anterior. These, if the
same, denote an equally bilateral pelvis, and therefore frec from one
great class of deformity. The woman should now he placed on her
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back and prepared for vaginal examination. When possible, the
hand is the best instrument to use; but for exact work, to determine
slight variations, the pelvimeter of Faraboef is needed. This instru-
ment is very accurate and the only exact way of getting the obstet-
rical conjugate vera.

First the promontory of the sacrum is felt for with the tip of the

Fig. 33.—Bimanual Examination. (GILLIAM.)

middle finger, and the distance from this to the under side of the
symphysis taken off by the finger of the other hand. An assistant
should take this measurement with the pelvimeter. This is the
diagonal conjugate and should be 13.5 centimeters (5.25 inches).
The diagonal is but the basis for figuring the true internal or obstet-
rical conjugate. Tn general we subtract 2.5 centimeters (1 inch).
It is best to be on the safe side and not overestimate this, the most
important obstetrical measurement, and the one most often found
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deformed. The most projecting point of the sacrum is to be taken,
whether it be a secondary promontory or not. The distance between
the ischii can be very clearly estimated by widening the first and
second fingers. The outlet, coccyx to symphysis, can be measured
direct with the instrument and is 12.5 centimeters (5 inches). It
may be taken on the hand also as the diagonal conjugate.

When making the pelvic examination, the finger should be
swept around the whole brim as far as possible, to determine its
shape, the presence of exostosis, or any abnormality. The spines may

Fig. 34.—Determination of the Diagonal Conjugate by the Hands.
(GRANDIN AND JARMAN.)

narrow an otherwise roomy pelvis by unusual projection. The di-
rection and thickness of the symphysis and arch and curve of the
sacrum must not be overlooked. 'The tips of the thumbs under the
arch with palms extended over the buttocks will show the curve of
that part.

Anyv marked lessening of the interspinous or intercristus is suspi-
cious. If they are equal, it is probably a rachitic type of pelvis; but
with all of these the relative size of head and pelvis must he considered,
and is an unknown factor.
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The true conjugate has always been hard to measure accurately.
Some men cannot reach the promontory at all. The instrument of
Faraboef lengthens the finger and has a piece that, going up into
the urethra, gets the plane of the symphysis accurately. S. Kutoch
has a pelvimeter, one arm of steel and one of lead. The steel knob
is placed on the promontory and the lead bent to a point on the
exterior surface. This measurement is taken and then the distance
from this point to the internal of the symphysis read and sub-
tracted.

Fig. 35.—Depression of the Uterus so as to Determine Adapability of
Presenting Part to the Pelvic Brim. (GRANDIN AND JARMAN.)

With a woman under chloroform and a roomy vagina, it is
sometimes possible to measure with the hand, useful especially just
before version in a doubtful case. Great care is needed not to rupture
the vagina. The width of the hand across knuckles is about 8 cen-
timeters (3.25 inches). In applying forceps, if this is not present
some other measure will be indicated. The width of the hand with
the fingers closed over the thumb is 9 centimeters (3.5 inches), the
closed fist, thumb extended, is diagonally 11.5 centimeters (4.5
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inches), the closed first is 4 inches, and the four finger tips are 6.3
centimeters (2.5 inches). This is but a hint for you to follow up.

The x-ray has been experimented with, but has proven to be of
little help in determining the position of child or deformity.

In 1900, Kurz announced that the sternum and true conjugate
measured within 1 centimeter of each other, no matter what the de-
formity. 1 have found this absolutely false in several series taken.

The inclination of the pelvis planes can be obtained by a level.

Measurements of the child’s head are not accurate, but may give
valuable information. Perret takes the occipito-frontal as ncar as
possible and subtracts one inch for flexion. He then pushes up the

Fig. 36.—Abdominal Palpation of the Pelvic Pole of the Feetus, the
Vertex Presenting. ((GRANDIN AND JARMAN.)

abdomen and subtracts its thickness. The results vary too much for
great accuracy. Dr. Stone, of New York. following Perret by sub-
tracting 2 to 2.5 centimeters, according to size of head, has reported
accurate results. How much moulding takes place is, of course, un-
known, but it is about '/, centimeter.

Miiller forces the head into the inlet, and if it will engage ex-
pects no difficulty to labor. This merely means that the head will
not catch at the superior straight, which is by no means the onlyv con-
striction. The hand in the vagina grasping the head will, with suffi-
cient experience, give an idea. but it is of necessity inexact. Monro
Kerr performs this by passing two fingers into the vagina while the
thumb is over the symphysis. The other hand presses the head down
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and into the pelvis. It is of interest here to estimate the effect of
prematurity on the head. Aside from its softness, which is of more
importance than size, the biparietal at seven months is about 7 cen-
timeters (2.8 inches), at eight months 8 centimeters (3.2 inches),
at eight and one half months 8.5 centimeters (3.75 inches), and at
term 10 centimeters (4 inches). Measurements have shown that the
occipito-frontal increases about 3 centimeters (1.2 inches) in the.
last two months, 0.75 centimeters (0.33 inch), the last three weeks,
1 centimeter (0.4 inch) the last two weeks, and 0.5 centimeter (0.2
inch) in the last ten to twelve days. This is a guide as to how late
labor might be induced in deformity.

Fig. 37.—Abdominal Palpation of the Dorsum of the Feetus.
(GRANDIN AND JARMAN.)

Having measured the pelvis, it is equally important to palpate
the abdomen and determine the size, shape, position, presentation,
twins, and amount of liquor amnii present. The woman is on her
back, bladder and gut empty, and hands warm. Note by inspection
the size and shape of abdomen, the axis of the womb and the thick-
ness of the walls, and the strim and pigmentation. With the flat
hand feel for the back first. This is smooth and hard, not nodular.

The first step is to use the fundal grip with both hands and fac-
ing the woman. From this vou get the presentation of the child,
whether cephalic, caudal, or transverse. When this last has been
gettled, in the same position proceed to the second or umbilical grip.
From this vou can determine the position on its axis of the child,
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whether it is dorsal or ventral. The third or pelvie grip is divided
into two parts. In the first we use one hand only and grasp the head
in the pelvis. From it we learn the flexion and the presentation
present. In the second manceuvre we change to face the woman’s
feet and with both hands go deep down into the pelvis on either side
of the head or breech, and can determine from it all that we can learn
from the others. It is therefore the most valuable and serves to con-
firm and ‘check all the other grips. When the back is determined, feel
the knees and elbows. The extremities feel like cylinders that move
and slip. These feel like knobs and will sometimes kick while you are
finding them. The head is hard and globular, like a base-ball, and

Fig. 38.—Abdominal Palpation of the Pelvic Brim. (GRANDIN AND
JARMAN.)

joined to the back by a marked groove. The back is smooth and con-
vex, while the belly is concave and lumpy. The breech is round like
the head, but softer, and is continuous with the back.

The flexion can be told by pushing down above the pubes and
getting head between the thumb and fingers, when its shape and con-
tour can be made out. By rolling it in the hand it is possible in
many cases to feel the face and chin. Palpation must be by the whole
hand, as finger-tips, “playing the piano,” will invariably bring on a
spasm and result in failure.

Next by auscultation locate the placenta, which is on the ventral
side of the baby and should normally be in the upper half. The
feetal heart should be heard best through the child’s back in the
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opposite lower quadrant to the placenta, beating 130 to 140 per min-
ute. If the child is pressed over it will sound louder, and also is
best heard when a contraction is present. If the heart is on the left,
it is a left position. The intensity of the sound gives an idea also
of the water present, as solids conduct sound better, it being faint
when the fluid is abundant. The sex can be told in a little over
half the cases, being more rapid in females. Under 130 it is prob-
ably male.

It will help to determine the feetal position to find out where the
woman has felt the most motion. If in the right upper quadrant
under the liver, it is almost certainly a L.0.A., the most motion
being made by the feet.

Any claim to feel the placenta seems to me a refinement of in-
tellect more than of touch. If the bulk of the womb is anterior to
the tubes, the placenta is probably anterior. The child is longitu-
dinal in 99'/, per cent. of cases. It'is vertex in 95'/, per cent.,
face or brow in !/, per cent.,-breech in 3 per cent., and transverse in
1/, per cent. The head is down because: first, the navel is placed
below the center of gravity, and by the time the child can move it is
more or less fixed; second, it involuntarily prefers this in order to
move its legs and exercise by kicking. The brow is the long arm
of the liver and the head is usually flexed. the occiput presenting.
Statistics show that 70 per cent. of vertex are I.0O.A. and about 30
per cent. R.0.P., while R.0.A. and L.O.P. are very rare. That is, the
long axis of the head is rarely on the mother’s right anterior plane
diameter. The reasons given for this are:—

1. The rectum, so often full, fills the right side, especially
behind.

2. The muscles of the right side are more developed and thicker.

3. For the same reason the spinal column often bends a little to
the right. '

4. The womb inclines to the right, thec mesentery is attached
firmly, and the intestines can only move on the left side, forcing it
over.

THE PHYSICIAN’S KIT.

The physician should send to the house beforehand if possible,
and if not, take with him, the following, which will provide for nearly
all emergencies, especially in the country:—

One vard of plain gauze, cotton, cord ligatures, hypodermic
syringe, hypodermic tablets of strvchnine, morphia, ergot, and
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atropia; chloroform. carbolic acid, argyrol solution or 2 per cent.
AgNo,, powdered boracic acid, lysol, green soap, tape, catheter,
hemostats, carbolic vaseline, antiseptic tablets, nail-brush, oilcloth,
baby scales, dropper, gloves, forceps, dressing forceps, gown. scissors,
scalpel, trays, needles, ligatures and needle-holder, acetic acid, trans-
fusion needle, and ergot. Few of these will be needed ordinarily, but
all must be available. It is your duty to know beforehand :—

1. That she is pregnant and the time of delivery.

2. Her physical condition.

(a) General health.

(b) Absence of eclampsia.

(c) Absence of placenta pravia.
(d) Size of pelvis.

(e) Condition of breasts.

3. Her habits, her social standing, circumstances in life, intelli-
gence, previous history, and religion.

4. The child—whether alive, position, size, and presentation.

5. Her preparation as to nurse, clothing, and instruction as to
care of her baby and breasts.

To neglect any of these points is to fall short of doing your hest
for the woman. You are to allow no danger to slip up on you un-
suspected, or cven be responsible for a death from lack of attention
on your part. Unless vou know these, what might you not be con-
fronted with when labor begins? Then there is no time for con-
sultations or reading up. It is too late.

When sent for, go at once. These cases are to take precedence
of all others. Upon arrival at the house, go at once to her. Ex-
amine pulse. tongue, and pains. Note their frequency, character, and
how she is hearing them. See if room and bed are prepared. If it
has not been done, and there is time, have enema given and a bath,
vulva scrubbed and clipped. While this is being done, sterilize your-
self, set out all hottles and solutions required, put instruments on to
boil, and have evervthing orderly and at hand. The hands are steril-
ized last of all, gloves must be put on, and then when the woman is
prepared she is examined. This must last over a pain, to determine
its character and results. The finger is inserted without touching
the vulva and the following are noted:—

1. State of perineum—relaxed, rigid, or tense.

2. Capacity and room of pelvis.

3. Moisture. seeretion—hot or cool.
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4. Cervix—its dilatation, ragged, thin, swollen, hot, everted, dis-
tensibility. All this during pain.

5. The presenting part, position, flexion, engagement, move-
ment, membranes, etc.

When this is done, speak encouragingly to the woman, assuring
her of progress and her normal condition, and leave the room. Don’t
hazard a guess as to when it will be over, but warn her not to be
frightened when the waters break. A pad is put on and she is left
alone. When the os is the size of a dollar she should go to bed and
use a bed-pan afterwards. Examinations should be infrequent and
are less needed as our knowledge: of external palpation develops.
The first stage is one of physiological restlessness, and it is well for
the woman to stay up and walk. Put off giving chloroform as long
as the woman don’t ask for it; once begun. it must be kept up.

When the waters break an examination is not objectionable, but
is again not needed. Any changes in position or flexion must be done
then. before engagement. When the head is distending begin chloro-
form. and push it to ansthesia as the head is born. If vou can de-
liver the head between pains, look out for the shoulder, turn child
to right side, wipe out mouth, ete.

From the time the woman begins to bear down, usually a little
before the rupture of the membranes, until one hour postpartum, the
doctor should not leave the house. It is a good plan to see her
cleaned up personally and put on the binder and pad vourself. When
the child is oiled and dressed, take it yourself and put it to the breast.
Nursing at once is instinctive; later, it may have to he taught. 1t is
especially valuable to the mother in contract'ng the womb.

You should return within ten hours and note the mother’s tem-
perature. pulse and look, the amount of food taken, passage of urine
and fieces, whether she has slept, the condition of her nipples,
whether the flow be free or scanty. You are to note the baby’s tem-
perature and appearance and the condition of the cord, inquire into
its nursing, bowels and fweces and urine, and particularly note the con-
dition of its eyes. The woman must not be allowed to go longer than
twelve hours without urinating before you draw it with catheter or
probe.

The night of the second day she should have a dose of castor-oil or
other sure means of emptving the bowel. This will prevent any con-
fusion between a septic and constipation fever. The bowels are apt
to be sluggish from the relief of the abdominal pressure, and seldom
move naturallv. After the first twelve hours the more the woman
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rolls around the better, as it aids involution. For the first three or
four days you should call twice a day, and on alternate days after-
wards. If there is a laceration, either repair it at birth or tell the
woman of it and give reasons why it is better to attend to it later.
The labor is hard and they realize it then and will forgive a tear;
but if it is found out later, or especially is diagnosed by another
physician, perhaps not friendly to you, it is certain to leave the
woman dissatisfied with the way her case was handled. The physi-
cian must use every effort to protect himself and leave the case with
such a cordial feeling on the family’s part that they turn to him
again without consideration of any one else; to say nothing of the
advertisement she will be for you to her friends. She will not remain
neutral, but will fight either for or against you.

It should be a standing rule to forbid all visitors during the first
week, and this must be distinctly told the nurse. Where I have neg-
lected this I have several times found a noisy, half-drunken crowd
drinking success to the baby and incidentally disaster to the mother.
In country practice all the ladies of the neighborhood run in to
offer help. This latter often comes from real kindness and the neces-
sity in the country for mutual help in time of sickness.

Unless you know your nurse, positively forbid any food to the
baby but the milk it gets from the breast, or water. Sugar-teats. pap,
chamomile or saffron tea, peppermint, paregoric, anise, etc., are not
needed and are positively pernicious. After you leave the case you
can’t help yourself, and it will probably be done by the mother and
the baby will be dosed with corncob and molasses for worms, and
sulphur for its blood, until age enables it to rebel. These things are
the usual cause of colic. All the baby needs is to be kept warm and
regularly put to the breast.

Meddlesome midwifery is the curse of the art, for it is such a
temptation to do something. Replace this by the endeavor to get
back to Nature, then “consider her ways and be wise.” Try to see
how little you can do at a case. Hands off and a masterly inactivity
should be the rule. The new graduate of to-day knows “too damned
much that ain’t so,” and sees pathology in every natural act. Ob-
stetrical operations, after all, in nearlv every case, only shorten time
and correct what the woman would do herself if she had strength
enough. As long as she is strong, let her alone. Over 90 per cent.
of the labors would end all right if there were present some one
merely to cut and tie the cord and take away the baby for a few
minutes.
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THE NURSE'S DUTIES.

As mentioned before, she should be trained in all aseptic details,
be strong, young and tactful, and known to the patient and physi-
cian. I have yet to see the ideal nurse, with knowledge tempered
with modesty, nor do I expect to until our human natures are per-
fected beyond. There is one thing she must have, and that is an
absolute willingness to obey orders. I much prefer a female friend
to one in whose obedience I have no confidence. She should know
beforehand the position of the bedroom, bedding, towels, baby-
clothes, ete.

The nurse is to take with her, or know that the patient has, a
douche-pan, two rubber blankets or substitutes, cotton. binders, hot-
water bottle, hand-scrubs and green soap, bichloride tablets, fountain
syringe, a gown, and a breast-pump. At the first symptoms of labor
she is to give the woman a pour-bath and rub, clip the hair
from the vulva, give a rectal enema, scrub the vulva, and put
on a nad and a clean night-dress. Then she is to make up
the bed for the woman, using clean shects. The bed should be in
a large and well-ventilated, sunny room. The best room in the house
ought to be chosen. The right side of the bed should be prepared,
and if the springs are too soft a leaf from a table can be used to
stiffen them, for a hard bed is needed. Over the mattress another
sheet or newspaper-pads are placed, and over this a sheet is spread
and pinned down to the mattress. On top of this a second rubber
sheet is spread, and then a draw sheet. The draw sheet is pro-
tected by one of the obstetrical pads and a Kelly-pad if one is avail-
able. A clean sheet should be used to cover the woman, and blankets
are preferable to quilts. Spreads, like quilts, are best taken off the
bed, as they soil ecasily and are not readily washed.

The nurse is to see that there is plenty of boiled water, both hot
and cold, available for instant use, and that all solutions for the
hands are made. The instruments she is to place in the trays and
have boiled in soda and water. All the baby clothes are to be taken
out and dried before the fire.

When the examination is made she is to get the woman into
position for it. so that the finger may enter the vagina by sight.
When the bearing-down pains come, she is to get a sheet rigged up to
pull on, and be present in the room. Especially must she not allow
the woman to go to the toilet alone. As the head descends she will
envelop the limbs in obstetrical drawers if thev are used, or towels,
which I consider better, and keep the vulva wiped down as feces pass.
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When the head is born she should be ready with a warm blanket
to take the baby, holding it on its right side with a warm, but not
hot, water-bottle at its back, and carry it to a warm, safe place, after
wiping out its mouth. She must be prepared to furnish a very hot
douche, medicated as may be desired, on an instant’s notice should a
hemorrhage occur, massage the womb, or assist as may be nceded.
She must also sce that a receptacle, its edge covered by a sterile
towel, is ready for the placenta, and must save it until examined by
the physician.

All stages being over, she is to withdraw soiled sheets and clean
up the woman under the doctor’s direction, putting on pad, binder, etec.

The baby then demands her attention. The first dressing should
be preceded by a plentiful oiling of the skin and removal of the ver-
nix without using any water. The physician will usually dress the
cord himself. The baby being dressed, the last act of the toilet is
to wipe out its mouth and attend to its eyes. The mother’s breasts
and the baby’s mouth must be wiped out hefore and after each nurs-
ing. Twice daily a pouring over the vulva of a hot saline solution
is very cleansing and grateful to the mother. The nurse must be
able to show the mother how to nurse the haby, see that it is done
regularly on alternate sides, every two hours, and not allow it to go
to sleep nursing. For the first three days the woman can have fluid
diet, which the nurse must prepare, and a large menu is quite an ac-
complishment ; but she must not sit up until the fundus is at or below
the pelvic brim.

The baby must be changed promptly when soiled; and if it has
not passed water and fwmces, the fact must be brought to the doc-
tor’s attention, as well as any abnormality, caked breasts, cracked
nipple, odor to flow, soreness, sleeplessness, inflamed eves or navel, ete.

She is never to put anything into the baby’s stomach or give a
vaginal douche unless so ordered, but ask for directions at every turn.
Tt is not her place to use catheters or hypodermics. A patient sick
enough to have this done needs the doctor personally to attend to it.
The more she knows of the mechanism and accidents of labor, the -
better: but she cannot be expected to do much more than to promptly
recognize them and send for assistance.



CHAPTER VI,
PHYSIOLOGY OF LABOR—MATERNAL.

CALCULATION OF LABOR.

THis is very difficult to do. Few women can give the date of
fruitful coitus and their tubes are swarming with spermatozoa all
the time, since they are known to live at least two weeks. Nor is it
possible to tell whether an ovum was instantly present for fertiliza-
tion as soon as the spermatozoa had traversed their way to the tube,
and lastly, were these ever known, there would be the personal pecu-
Liarity of the woman to consider. We know that gestation is very
variable in most animals and presumably in the human species also.

The rule usually followed is the common one of adding seven
days to the date of beginning of last menstruation and count back
three months. Labor in the vast majority of cases will fall within a
week before or after this date.

This supposes 280 days, ten lunar or nine calendar months, to
be the period of gestation.

Lowenhardt from 518 and Leuckardt from 67 cases of known
single coitus agree on 272.2 as the average of gestation; and Hosler
reached the same conclusion with 280.5 days from the last menstrua-
tion, or that the pregnancy began eight days after menstruation.
From available data Issmer concludes that:—

1. Conceptions occurring from the first to fourteenth day of in-
termenstrual life are more frequent than those from the fourteenth
to twenty-eighth as 72 to 27. That is, a woman is twice or three
times as liable to conceive just after menstruation, which means
coitus about the time or just before menstruation.

2. Pregnancies dating from the first half are a few days shorter
than those of the last half.

3. That in the first half the ovum was discharged at the last
menstruation and in the last half it is the next ovum. His belief
is evidently that ovulation and menstruation occur about together.

4. That pregnancy ends 268 days from conception, or 278 days
from the end of last menstruation, or 281 days from the beginning.

5. That the maximum duration is 306 days. or 278 plus 28.

T 97
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Frequently, however, the date of the last menstruation is not
known, in which case we can approximate the date by:—

1. Date of quickening.

2. Height of fundus.

3. Settling of womb.

4. Size of feetal ellipse.

5. Cervix changes.

Quickening is insidious and the date variable, but it is about
the mid-point, four and a half months, after conception. Dr. R.
Beéverly Cole always claimed it to be two weeks earlier on the Pacific
coast, but this has not been my experience. It has occurred as
early as the fifteenth week and as late as the seventh month. Con-
sidering it as the midway point is as accurate as its occurrence would
justify, and affords a good check on the menstrual date, if in doubt.

Spiegelberg gives the heights of the fundus above the symphysis
as follows:—

22d to 26th week 8. inches. 20. centimetgrs.
28th « 10. «“ 25. «“
30th 11. “ 1.5 “
32d to 33d ¢ 115« 29. “
34th « 12. “ 30. «
35th to 36th 125 « 31.5 “
37th to 38th « 13. “« 33. “
~ 39th to 40th « 13.5 « 345 «

At the end of the fourth lunar month (sixteen weeks) the fun-
dus is just above the brim of the pelvis.

At fifth month, half way between symphysis and navel.

At sixth month, at navel.

At seventh month, four fingers above.

At eighth, midway between navel and ensiform.

At ninth month, at or one inch below ensiform—its maximum
height.

During the tenth month it descends to level of eighth as labor
approaches.

The settling down of womb and pressure symptoms on bladder,
vagina, etc., mark a preparation for labor, and are fairly constant
five to ten days before that event. If there are irregular pains, it is
a very sure indication, especially in primipare.

The size of the feetal ellipse is very closely one-half the length
of the child. Measured by pelvimeter in vagina and on fundus, the
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feetal length can be roughly obtained. and from its length about the
month determined.

Lastly, in the week prior to labor pressure-symptoms develop.
The vagina puffs and is varicose, the os flattens out and everts. in
some cases even opens. It is equivalent to the “springing” seen in
animals.

As to when labor begins is uncertain, for it is a gradual change
and rarely a sudden process. In primipare the os is a cylinder until
pains widen the internal os. In multipar® the external os is usually
patulous, admitting two fingers, the internal one finger; vet I have
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