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PREFACE

The object of this Manual is to place the essential facts and
fundamental principles of the Science and Art of Obstetrics
within the easy grasp of the student and the busy practitioner
who wishes to refresh himself on basic obstetric principles. It
is further intended to be a systematic introduction to the more
elahorate treatises, and serve as a guide in following the didactic
and practical teaching given in the college course.

Over twenty-five years’ experience in the teaching of under-
graduates and post-graduates in obstetrics, has demonstrated that
if the student can be made to master the elements of the subject,
complete and systematic knowledge of it becomes a matter of
easy growth. In the preparation of this volume special atten-
tion has been given to practical topics; the arrangement is such
that the reader will, at a glance, be able to get the more impor-
tant points which have been emphasized by being italicized.

Theoretical discussions, matters of merely historical interest
and the elaboration of details, have, in the main, been purposely
excluded. .

The general desire, on the part of the practitioner, to know
something of the practical application of endocrines and the in-
fluence which the ductless glands have on the development of
pregnancy, and the toxemias occurring in the pregnant woman—
has led me to review the present status of endocrinology and add
a chapter on this subject.

The author desires to express his appreciation to Dr. Norman
P. Geis, who has aided in the preparation of the chapter on
Anatomy; to Dr. George W. Phelan, for his collaboration in the
work on Endecrinology, and to Dr. Frederick Tilney, for his
chapter on Reproduction and Organology.

Many of the drawings are the work of II. C. Lehman and
W. F. McKenna.

Jou~ OsBorN PoLAK.
Brooklyn, N. Y.
January 5, 1922
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MANUAL OF OBSTETRICS

CHAPTER I

ANATOMY OF FEMALE GENITAL ORGANS

The genital organs are commonly divided into the external and
the internal genitals and the vagina, which connects the two sets
of organs. .

EXTERNAL GENITALS

The external genitals, commonly called the pudendum and the
vulva, consist of the following structures: the mons veneris, the
labia majora, the labia minora, the clitoris, the vestibule, the vulvo-
vaginal glands, and the hymen.

The Mons Veneris.—The mons veneris is a triangular pad of
fat supported by trabecule of fibrous and elastic tissue which run
through the adipose layer in all directions. It overlies the pubis
and is covered by short, erisp, curly hair after puberty. Its base is
the hypogastric crease; its sides correspond with the groins, and
its apex below merges into the labia majora. The round ligament
may be traced into the mons on either side.

The Labia Majora.—The labia majora, or larger external lips,
are two prominent folds, covered by skin, continuing downward
and backward from the mons on either side of the median line.
They are large above, and gradually become smaller as they are
lost in the skin of the perineum. Each is triangular in form, with
its base along the pubic ramus; the external side is toward the
thigh, and the internal side is, in the young nullipara, in contact
with its fellow of the opposite side, except when the thighs are
strongly abducted (vulva connivens). When the labia are not in
contact, as in old age, or after childbirth, and allow the labia
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minora to protrude between them, it is called vulva hians. The out-
side is rough and in adult life is covered by heavy hair. The inner
surface is smooth and is sparsely covered with very fine hair. In

. . °, o . b ] 1 v ~
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EXTERNAL GENITALS 3

The minor lips are covered with delicate integument having num-
berless sebaceous glands on both surfaces and few, if any, hairs.
Bundles of smooth, unstriped muscular fibers, a rich supply of
nerve filaments, and venous spaces in the interior produce the effect
of erectile tissue. Fat is absent. In Bush women and in many
Hottentots the labia minora are excessively hypertrophied.

The fourchette, or frenulum vulve, is a transverse, crescentic
fold of skin, connecting the labia majora posteriorly. When the
labia are separated it appears as a tense tranverse fold between the
posterior commissure and the hymen. In the nulliparous woman
its distance from the anal orifice is 3 em.

The fossa navicularis is a boat-shaped depression, formed be-
tween the fourchette and the hymen when the labia are separated.

The rima pudendi is the median cleft between the labia
majora of the right and left sides.

The Clitoris—The clitoris is situated in the median line below
the anterior vulvar commissure. It is a small cylindrieal body, and
is slightly curved, with its convexity outward.

It is made up of two corpora cavernosa and a glans, analogous
to those of the penis, but has no corpus spongiosum, and is not per-
forated by the urethra as is the penis.

Continuous with the corpora cavernosa are the crura by which
the clitoris is attached to the ischiopubic rami. The eclitoris is
attached to the pubes by a suspensory ligament. It is concealed
behind the skin and inclosed in a firm fibrous sheath. Its internal
structure is largely made up of erectile tissue, and its mucous sur-
face is richly supplied with nerve papille. The elitoris is hidden
from view by the labia majora; the glans, the only visible portion,
lies partly concealed in the preputial fold formed by the anterior
folds of the nympha. The thickness of the glans during erection is
about 5 em., while the entire length of the clitoris is about one inch
or 25 em. The glans has a few sebaceous follicles.

The vascular supply is from the pudic artery through the dorsal
and the profunda arteries, while the dorsal vein empties into the
vesical plexus. The nerve supply of the clitoris is much more abun-
dant than that of the penis in the inale; it is derived from the in-
ternal pudie and the hypogastric plexus of the sympathetic. The
clitoris is the chief seat of voluptuous sensation in the female.

The Vestibule.—The vestibule is a triangular surface, with
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The Vulvo
glands of Part . _
one-half inch in length (the analogs of Cowper’s glands in the
male ), situated on cither side of the vaginal orifiee, just posterior
to the vaginal bulbs bulbi vestibulii. by which they are over-
lapped. They are usually placed on the deep surface of the in-
ferior layer of the triangular lgament, from which they receive an
investing sheath. It not thus placed. they are located anterior to
both layers of this ligament.  The ducts of these glands are two-
thirds of an inch in length, and run along internal to the bulbi
vestibuli and open. just external to the hymen, in the posterior
end of the minor lips at the sides of the vaginal orifice.  Their
seeretion is vellowish, tenacious mueus, which is poured out freely
during sexual exeitement and during labor.

The Hymen.—-The hyvmen is a thin septum or fold of mucous
membrane partially or wholly oceluding the vaginal orifice. It isa
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thinned outfold of the vaginal wall, which contains a few muscular
fibers. Its shape is usually crescentic, situated at the posterior mar-
gin of the introitus, but it may be annular, eribriform, fimbriated,
or imperforate. It is usually torn at the first coitus. An untorn
hymen, however, is not an absolute sign of virginity, nor is a torn
one necessarily evidence that sexual intercourse has been practiced.

The caruncule myrtiformes are the remnants of the hymen
torn in labor by the passage of the child. These appear as small
projections or tags of mucous membrane, three or four in number,
around the vaginal opening, particularly at its posterior lateral
margins.

VESSELS, LYMPHATICS, AND NERVES OF THE EXTERNAL
GENITALS

Arteries.—The arterial supply of the external genitals is de-
rived from the superficial perineal branches of the internal pudic;
the transverse perineal arteries; the branches of the superficial
perineal ; or by direct branches from the internal pudic and from
the branches of the external pudic arteries which come off from the
common femoral artery.

The veins accompany the arteries. They form large plexuses,
communicating with one another, and empty into the internal
pudie and inferior branch of the small sciatic veins. Varicosities
of the labia majora are common during pregnancy, while the
venous plexuses of the labia become turbid during sexual excitement.

Lymphatics.—The lymphatics of the external genitals empty
into the superficial inguinal glands, which in turn communicate
with the internal and external sets of glands.

Nerves.—The nerve supply is derived from the superficial
perineal nerve, a branch of the pudie, the inferior pudendal of the
small sciatic, and communications from the inferior hypogastric
plexus of the sympathetic.

THE VAGINA

The vagina is a musculo-membranous tube, which connects
the uterus and the vulva. It surrounds and is firmly attached to
-the uterus above, while below it terminates in the hymen. With
the bladder and rectum empty, its direction is nearly parallel with
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8tructure.—The vagina has three coats, (1) the external or
fibrous coat, (2) the middle or muscular coat, (3) the internal or
mucous coat.

The fibrous coat is a prolongation of the rectovesical fascia,
while the muscular layer is composed of an inner coat of unstriped
musecle fibers, running in a circular direction, and an external
longitudinal layer. It is thin near the vault, but increases in
thickness gradually until at the vaginal orifice it is thickest. The
bulbocavernosus, a weak voluntary muscle, encircles the vaginal
orifice. The mucous coat, which is reflected on to the cervix, cov-
ering its vaginal portion to the external os, is of a light pink color.
The mucous coat is arranged in two median ridges, known as the
anterior and posterior columns of the vagina. The mucosa is
thrown into numerous transverse folds, the rugae. These trans-
verse ruge, or Criste, run outward from the longitudinal columns,
being more developed in the lower two-thirds of the tube and near
the vaginal orifice on the anterior wall. The fornices are devoid of
them. They are more or less effaced by childbirth and by inflam-
mation of the vagina. The epithelium is of the squamous variety.
The normal secretion of the vagina is acid, due to the presence of
an acid-producing bacillus.

The -arterial supply is derived from the anterior division of
the internal iliac through the vaginal, uterine, middle hemor-
rhoidal, and internal pudie, all of which anastomose with one an-
other and with the rectal and vesical arteries.

The veins form plexuses entirely encircling the vagina. They
communicate with the hemorrhoidal, vesical, pudendal, and pam-
piniform plexuses.

The nerves are from the pudic and fourth sacral and from the
lower hypogastric plexus of the sympathetic.

THE URETHRA

The urethra is of obstetric interest. Therefore, while not prop-
erly a generative organ, it warrants a brief description.

The urethra is intimately connected with the lower portion of
the anterior vaginal wall. Beginning at the middle of the base of
the vestibule, it passes backward beneath the pubic arch to the
bladder. The direction of the urethral canal is nearly parallel
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with the plane of the brim, except that the end of the rectum turns
backward nearly at a right angle with the vagina. The pelvie floor
extends from the pubis to the coceyx, and its lateral limits are the
rami of the pubis and ischium, the tuberosity of the ischium, and
the sacrosciatic ligaments. The anterior vaginal wall and the soft
parts in front of it constitute the pubic scgment; the posterior
vaginal wall and the soft parts behind it the sacral segnient of the
pelvic floor. It helps support and maintain the pelvic viscera.
The meeting of the two halves of the pelvic floor in the median
line between the vagina and the reetum is known as the median
raphe; that portion between the rectum and the coceyx is called
the rectococcygeal raphe.

Measurements.—From the coceyx to the anus, in the nul-
lipara, 4.5 em. (134 in.); from the anus to the lower edge of the
vulvar orifice, in the nullipara, 3.1 em. (114 in.); in the parous
woman, 2.5 em. (1 in.); in the primigravida at term, 3.8 em.
(114 in.).

The greatest transverse width on the bisischial line is 10.7 em.
{414 in.) ; while the perpendicular thickness of the pelvie floor at
the anus is 5 em. (2in.).

In the nulligravida the average projection of the pelvie floor
below a line drawn from the top of the ecoceyx to the lower end of
the symphysis is 2.5 em. (1 in.); in the pregnant woman at term,
9.5 em. (334 in.).

The length of the sacral segment during labor at the moment
of expulsion, from coccyx to the lower edge of the vulvar orifice, is
15 to 17.5 em. (6 to 7 in.).

Pelvic Fascia.—The most important supporting structures of
the pelvic floor are its fascial sheets and the levatores ani muscles.
Its strength and supporting power depend mainly on its fascial
sheets.

The pelvie fascia is continuous at the iliopectineal line with the
iliac and transversalis fascie. It consists of two parts, the obtura-
tor fascia and the rectovesical fascia.

THE OBTURATOR FAscCIA is the speeial fascia of the obturator in-
ternus muscle, which it covers on its inner surface. It is attached
above to the iliac portion of the iliopectineal line; in front to the
posterior surface of the pubic bone; behind to the anterior margin
of the great sciatic notch and the great sacrosciatic ligament; and
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muscle join the median line, forming the rectococeygeal raphe and
the median raphe.

THE TriaNGULAR LigamMENT—This is a trapezoid, musculo-
tendinous ligament, which is stretched across the triangular space,
bounded by the ischiopubic rami and the bisischial line. This
ligament consists of two layers of fascia making the anterior and
the posterior layers of the triangular ligament. They unite supe-
riorly and inferiorly, forming a slit-like space partly inclosing the
bulb of the vestibule and completely covering the deep transversus
perinei muscles, the sphincter urethre musecle, and the artery, vein,
and nerve of the clitoris. This fascia arises from the rami of the
pubis and ischium and unites with its fellow from the opposite
side in the median line. The two layers blend at the bisischial
line with each other and with the deep layers of the super-
ficial fascia, which are continuous with that of the rest of
the body and form the perineal ledge or ischioperineal ligament.
These sheaths of fascia are perforated by the urethra and the
vagina.

Muscles of the Pelvic Floor.—LEvaTor ANI MuscLE.—Each
levator ani muscle lies superficial to the rectovesical fascia, and is
composed of three parts, or bundles of muscle fibers.

The pubic bundle, pubococcygeus, takes its origin from the in-
trapelvic surface of the os pubis and from the deep layer of the
triangular ligament. Its fibers run nearly horizontally backward
to the coccyx. Some of its fibers are inserted into the vagina, the
perineal body, the rectum, and the rectococeygeal raphe, but the
main body of the musecle goes to the coceyx. The entire bundle of
the muscle is a half inch wide and a quarter of an inch thick, and,
as it passes backward, it runs one-quarter of an inch from the lat-
eral wall of the vagina. The two divisions of the pubic portion of
the levator comprise the pubococcygeus, whose fibers run toward
the cocecyx, and the puborectalis or anterior division, the larger
part of whose fibers unite with its companion of the opposite side
behind the perineal flexure of the rectum.

The second bundle, or obturator-coccygeus, arises from the
white line, and is thin and membranous. The fibers run down-
ward, inward, and backward toward the rectum and the recto-
coceygeal raphe, below the pubococeygeus. None of the fibers
reach the rectum. Some are inserted into the rectococcygeal raphe,
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3 cm. wide, one on either side of the anus, taking their origin from
the tip of the coccyx and the adjacent skin and fascia, and inserted
into the tendinous center of the perineal body; these are, in part,
derived from the puborectalis muscle.

THE PERINEAL BODY is the term applied to that span of tissue
intervening between the anus and the posterior commissure of the
vulva and the lower end of the rectum and the vagina. It is made
up of elastic and muscular tissue. Into this are introduced the
superficial transversus perinei, the bulbocavernosus and the exter-
nal sphincter. Its height is 3.7 em. (114 inches), its transverse
width 3.7 em. (114 inches), and the length of its anterior posterior
base 3.1 cm. in the nullipara.

Blood and Nerve 8upply.—The blood supply of the pelvie
floor is from the pudies and the hemorrhoidals, the nerve supply
from the internal pudic and the third and fourth sacral nerves.

INTERNAL GENITALS

These include the uterus, the Fallopian tubes, and the ovaries.

The Uterus.—Si1TvaTION.—In the erect position of the woman
the uterus is situated in the cavity of the pelvis between the blad-
der and the rectum, a little nearer to the sacrum than to the pubic
bones. This organ does not occupy a fixed position in the true
pelvis. It is freely movable within the limits of its ligaments and
the vagina. The condition of the bladder and the rectum influ-
ences its position: a full bladder pushes it backward, while a dis-
tended rectum may displace it forward. The position of the uterus
may be said to be normal when it occupies a central position in
the space between the pubis and the sacrum, and is about in the
median line below the level of the brim of the pelvis and above a
line drawn from the summit of the subpubic arch to the tip of the
sacrum, or in the plane of the ischial spines and the cervix pos-
terior to a central position. It is normally in anteversion. Its
long axis is nearly perpendicular to the plane of the pelvie brim
and forms a right angle with the vagina. The peritoneal covering
of the body is as follows: The peritoneum comes from the anterior
abdominal wall and is reflected over the fundus of the bladder.
It then dips down between the bladder and the uterus and is re-

flected on to the uterus, covering the upper two-thirds of its an-
8
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pelvis. The space between the uterus and the rectum is the pos-
terior cul-de-sac, or the cul-de-sac of Douglas.

ReLATIONS.—The anterior surface of the uterus is usually in
relation with the bladder, though the small intestines occasionally
occupy the uterovesical space. Posteriorly, it is in relation with
the small intestine and sigmoid, which fill the uterorectal cul-de-
sac; laterally, are the broad ligaments and their contents. That
part of the uterus between the peritoneum and the vagina, ante-

riorly, is attached to the bladder by loose connective tissue. The

lower extremity of the uterus projects into the upper end of the
vagina for nearly half an inch.

Suape.—The uterus is a hollow muscular organ. It is pyri-
form in shape, with its larger end uppermost. The posterior and
the upper surfaces are convex, its anterior surface nearly flat, and
it is slightly flattened from before backward. The long axis is
slightly curved, with its concavity forward.

Size.—(a) In the nulliparous uterus the average measure-
ments are 1 in. (or 2.5 em.) thick, 2 in. (or 5 em.) wide at the
Fallopian tubes, and 3 in. (or 7.5 ¢m.) long. It weighs one ounce
and its cavity holds 16 drops. A

(b)" The perous uterus has all of its measurements increased
by 14 in. Its weight is nearly 2 ounces. Marked atrophy takes
place after the menopause.

REecGiONAL Divisions.—The uterus may be divided for study
into a body and a cervix.

Divisions of the Body.—The body is approximately the upper
half of the uterus in the nulliparous and the upper two-thirds in
the parous woman.

The isthmus is the slight constriction at the junction of the
body and the cervix.

The fundus is that portion of the body above the level of the
Fallopian tubes.

The cornua are the two lateral angles of the uterus at which
the Fallopian tubes enter and the ovarian ligaments and the round
ligaments are attached.

Divisions of the Cerviz.—The infravaginal portion, or the por-
tio vaginalis, is that part of the cervix below the vaginal roof. In
the parous woman it projects into the upper end of the vagina
for 14-34 of an inch.

-
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INTERNAL GENITALS 17

where on the free surface it is goblet-shaped without cilia. The
gland cells are cuboidal and non-ciliated. In the lower third of
the cervical canal, as well as upon the external surface of the
portio vaginalis, the epithelium is squamous, like that of the
vagina. The cervical secretion is a clear tenacious mucus having
an alkaline reaction.

The muscularis constitutes the greater part of the thickness of
the uterine walls. It consists of unstriped muscular fibers. The
muscular wall is composed of three layers; but they can only be
distinguished at or near the end of pregnancy. The center and
inner layers are very thin. The middle layer comprises the bulk.
of uterine muscle.

Fi1c. 3.—SecrioN oF NuLLiparous Fic. 4.—SectioN oF Parous UTER-

UTERUS, SHOWING THE SHAPE OF TS, SHOWING THE SHAPE OF COR-
CorroReAL AND CERvicAL Cavi- POREAL AND CERVICAL CAVITIES.
TIES.

The outer layer consists mainly of longitudinal fibers. These
are continuous with the muscular layers of the Fallopian tubcs,
the ovarian, round, and uterosacral ligaments.

The middle layer is composed of a network of interlacing longi-
tudinal and circular musele bundles which make up the greater
part of the uterine muscle wall.

The inner layer is made up of extremely thin ecireular musele
bundles. It surrounds the orifice of the Fallopian tubes and forms
a sphincter at the os internum.
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oping a few muscular fibers, extending one on either side of the
median line, from the uterus to the bladder. The space between
them 1is the anterior cul-de-sac of Douglas, or the wuterovesical
space.

The round ligaments are two flattened musculo-fibrous cords
attached to the eornua of the uterus just in front of the Fallopian
tubes. Each ligament passes upward, forward, and outward
through the inguinal canal, and there becomes lost in the tissues
of the mons veneris and the labia majora. The muscular fibers
come from the uterus. Their length is 10-12 em., or 4-5 inches.
An artery and vein pass through each. The round ligament,
when passing into the inguinal canal, recovers a peritoneal sheath,
which is usually obliterated during development; when it persists
it is called the canal of Nuck.

The uteropelvic ligaments are bands of muscular fibers in the
base of each broad ligament rumnning outward from the uterus
to the pelvic wall. These are the principal lateral supports of
the uterus.

THE ARTERIES.—The arterial supply of the uterus is from the
two uterine and the two ovarian vessels. They are remarkable for
their frequent anastomoses and for the tortuousness of their course.
The uterine artery is a branch of the internal iliac artery, while
the ovarian is given off from the aorta and reaches the uterus at
the level of the cornua. Both pass between the folds of the broad
ligament. The uterine artery enters the base of the broad liga-
ment ; it passes under the ureter ahout one-quarter of an inch from
the supravaginal cervix, and reaches the uterus just above the
vaginal junection, then up along the lateral border of the uterus to
the cornua, where it anastomoses with the ovarian artery. The
uterine artery, in its tortuous course up the side of the uterus,
sends off numerous arterial tufts, whose branches penetrate the
muscle and form spirals within the uterine walls, which break into
a capillary network supplying the endometrium and end in a mesh-
work of capillaries about the utricular glands. Other branches
from the uterine artery run in the anterior and the posterior walls, '
but do not eross the median line of the uterus, nor do they anasto-
mose with the corresponding arteries from the other side. The
circular artery surrounds the cervix at the isthmus, and unites the
uterine arteries of the opposite sides with each other.
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ligament for an inch to an inch and one-half; from here on they
take a tortuous course, passing above, then external to, and finally
beneath the ovary, partially surrounding it. The right is a little
longer than the left. The oviducts serve to convey the ovum from
the ovary to the uterus.

DivisioNns.—(a) The tsthmus is the inner third of the tube. As
the tube runs outward from the uterus, it expands gradually, from
2 mm., or 1/12 inch, to 4 mm., or 3/16 inch, in diameter.

The ampulla makes up about one-half the length of the tube,
and extends from the isthmus to the neck. It is the dilated por-
tion of the tube next beyond the isthimus; its diameter is about 1
em., or 1/3 of an inch.

The neck is the constricted part of the tube between the am-
pulla and the infundibulum.

The tnfundibulum, fimbriated extremity, or pavilion, is the
free trumpet-shaped end of the tube, the margin of which is
fringed with fine processes called fimbriw. The fimbrie, four or
five in number, vary in size; one is longer than the others, and is
attached to the ovary; it is called the fimbria ovarica. At the pa-
vilion the tube abruptly expands to about 2 em., or 3/4 of an inch
in diameter.

The ostium uterinum is the opening of the tube into the uterus
and is 1 mm.,, or 1/25 of an inch, in diameter.

The ostium abdominale, or externum, is the constricted open-
ing at the neck, and is four times as large as the ostium uterinum.
It will admit a small goose-quill 5 mimn. in diameter.

StrUcTURE—Each tube is made up of three layers continu-
ous, respectively, with the corresponding layers of the uterus.

1. The outer, or peritoncal, coat is continuous with the serous
coat of the uterus and with the peritoneal fold of the broad liga-
ment. That part of the broad ligament between the tube and the
ovary is termed the mesosalpinz.

2. The middle, or muscular, coat is composed of an inner
circular and two outer longitudinal layers of unstriped muscu-
lar fibers. The outermost layer is limited to the uterine end of
the tube. The muscular coat contains a rich plexus of blood
vessels.

3. The tnner, or mucous, coat except in the intrauterine por-
tion of the tube, is thrown into longitudinal folds, which become
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SiaPE—The usual shape oI the ovary 18 a Jlaiienead ovoia;
its free border is convex; its anterior edge, or htlum, is nearly
straight. The ovary is thinnest at the hilum, thickest at the con-
vex border. The inner end is pointed and merges into the ovarian
ligament, which eonneets it with the uterine cornua; the outer i
nmore obtuse and bulbous. The shape is variable, and the ovary
enlarges during menstruation and pregnancy.

Size.—The average ovary is 3.5 em. or 114 inches long, by
2 em. or 2} inch wide, and 1.2 em. or 15 inch thick., and weighs
about 100 grains (6.5 grams). The size and weight inecrease
during menstruation and pregnaney.

STRUCTURE.—1, FErfcrnal.—Tn carly age the external surface is
smooth, of velvety softness. and of a pinkish or grayish pearly color.
After puberty it gradually becomes uneven and wrinkled in ap-
pearance, owing to cicatrices from ruptured Graafian follicles.  Tts
color now is pearl-gray.  In old age 1t beeomes smaller, harder, and
paler in color.  The free surface of the ovary is covered with a
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modified peritoneum. The epithelium is columnar and non-ciliated,
the germinal epithelium of Waldeyer.

2. Internal.—The stroma is made up of connective tissue, elas-
tic fibers, and a few unstriped muscular fibers.

The tunica albuginea is a dense layer of stroma immediately un-
derlying the germinal epithelium, or the ovarian surface.

The zona parenchymatosa is the cortical portion of the ovary.
It has a grayish color.

The zona vasculosa, or medullary zone, is the portion about the
hilum, of a reddish color, at which the blood vessels, nerves, and
lymphatics enter.

The ovarian ligament, 0.5 mm., or 1/5 inch, in width, and about
2.5 em., or 1 inch, long, extends from the cornua of the uterus to
the inner end of the ovary, between the folds of the broad liga-
ment. Its origin is posterior and inferior to that of the tube. It is
made up of connective tissue and smooth muscle fibers from the
outer muscular layers of the uterus.

The arterial supply of the ovary is from the branches of the
ovarian artery which enter the hilum.

THE VEINS issue from the hilum, and correspond to the arterles
The veins empty into the pampiniform plexus.

THE LYMPHATICS empty into the lumbar glands with those of
the body of the uterus and tube.

THe NERVES are from the ovarian portion of the inferior hypo-
gastric plexus.

The Graafian Follicles.—The Graafian follicles are the sacs in’
the cortical layer of the ovary in which the ova are developed.
The follicles are developed from the germ epithelium in the
stroma by the outgrowth of connective tissue. Each follicle
usually contains but one ovum. The number of rudimentary
Graafian follicles at birth is from 50,000 to 70,000 for each ovary.
At any time during the child-bearing period, ten to twenty folli-
cles may be found in different stages of development upon the
ovarian surface. The mature Graafian follicle is 1/100 to 1/16
inch in diameter.

StrucTURE—The constituent parts of a Graafian follicle are:
1. The theca folliculi. 2. The tunica granulosa, a multiple layer
of polyhedral epithelium. 3. The discus proligerus, or germinal
cminenee, a heaped-up mass of cells of the membrana granulosa






CHAPTER 1T

REPRODUCTION

The process by which a species perpetuates itself is known as
reproduction. The laws of this process govern all forms of
living matter. These laws themselves vary in many details,
even among the vertebrates, but in the higher mammals and man
they are carried out with striking uniformity. If we were re-
quired to select the most fundamental principle involved in the
reproduction of these higher forms, and, for that matter, of the
vertebrates in general, we should at once concede that it depends
upon the conjugation of two sexually different elements, namely,
a female element, the ovum, and the male element, the sperma-
tozoon. From this starting point we should be led to inquire
into the nature and history of these two elements, particularly
their structural character and physiological peculiarities.

THE OVUM

Structurally the ovum is a typical cell, the largest found in
the human body, with the exception of some of the larger nerve
cells in the brain and spinal cord. It has a spherical form (Fig.
5a) and measures from 0.15 mm. to 0.2 mm. in diameter. Sur-
rounding its generally granular cyfoplasm is a thick cell-mem-
brane, while near the center is a large, vesicular nucleus. An-
other outer investment is added to the cell, and this, because of its
pale appearance on section, is called the zona pellucida. On closer
study this zone represents a series of parallel striations extending
from its outer to its inner surface, which, because of their radial
arrangement, constitute the corona radiata. In reality these stria-
tions are minute canals, through one of which the spermatozoin
makes its way into the ovum. The cytoplasm of the ovum has
certain peculiarities. It is coarsely granular and less translucent
than in most cells, for this particular cell has to carry with it a
very considerable amount of foodstuffs to meet the demands of

25
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nutrition in the early stages of development prior to the time
when it establishes a permanent base of supply in the parent host.
The coarse granules are fatty and albuminous compounds, which
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_ o

F1c. 5.—Di1aGraM SHowING FErTILIZATION OF THE OvuM. (The somatic
number of chromosomes is four.)

serve as food, and hence are known as deutoplasm. In the human
ovum their distribution is not even; many of them are clustered
about the nucleus and the rest scattered throughout the remainder
of the cytoplasm.

The nucleus has a distinet nuclcar membrane, which incloses
the nuclcar sap, the chromatin, the achromatic network, and a
single nuclcolus or germinal spot. Ameboid movements have been
observed in the nucleolus of the fresh human ovum, but their sig-
nificance is little understood. A centrosome, although probably
present, has never been observed in the human ovum.

THE SPERMATOZOOUN

The male element differs in certain striking particulars from
the ovum. Although it is a cell, it has become so highly modified
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as to make us overlook this essential character of its strueture.
As a result of its specialization, the spermatozotn has acquired a
type of motility without which it could not fulfill its office in repro-
duetion. Structurally it presents a head, a middle piece, or body,
and a tail (Fig. 6).

A. The Head.-This por-
tion of the male germ cell is
3 to 4 micra long and half as Head
broad; seen on the flat it is
oval in outline, while on edge

Acrosome

Galea capitis

it is pear-shaped, with the Neek { Anterlor end knob
small end directed forward. (R 1. spiral nbers

The head represents the nu- Body { [} Sheathofaxialthread
clear portion of the cell. A 1)

thin layer of eytoplasm, how- End ring "

ever, surrounds the nucleus,
forming what is known as the
galea capitis, or hcad cap,
while the free edge of this Q[ Axin thread
latter forms the acrosome, or
epical body. In many species
the acrosome is drawn out
into a hook-shaped or cork-
screwlike prolongation, called
the perforatorium, whose
function appears to be that
of perforating the cell-mem-

F--- Capeule

Main segment
of Tall 4

brane of the ovum. Terminal

B. The Body.—The body Dlament
of the human spermatozoin Fig. 6.—Diacram oF A HUMAN SpER-
is about as long as the head. MATOZOON (after Bonnet).

It has a cylindrical form. In

the majority of mammals a short neck conneets the head with the
body. :
C. The Tail.—The tail varies in length in different animals.
In the human spermatozoén it is from 40 to 50 micra long. It
consists of an axial filament surrounded by a thin sheath of cyto-
plasm. Near its tip the tail is devoid of any cytoplasmic covering.
This portion is called the terminal filament.
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the several organs and system of organs of the body itself. For
this reason they are called the somatic or body cells. A much
smaller number is allotted to an entirely different course; they
show but little differentiation and resemble closely the original
cell from which they sprang. These are the germinal, or sex cells,
and it is to them that the responsibility of perpetuating the spe-
cies is delegated. The germinal celis multiply less rapidly than
do the body cells, but, as they grow in number, they become col-
lected into a definite area of the developing individual. At first
this area is relatively large and diffuse, but later on it becomes
distinetly circumseribed, until it forms a well-defined organ, called
the gonad, or scx gland. It seems to be the chief function of
the gonads in the early stages to gather the sex cells together in
one locality and there supply them with proper nourishment.
Subsequently the gonads afford the sex cells a place in which to
develop and mature. So that, in the female, the gonad becomes the
ovary and in the male, the testis. In its inception, then, the male
sex cell differs little from the female sex cell, and it is only at that
critical phase in which the gonad in the one case becomes the
ovary and in the other the testis that differences first make their
appearance. If we carefully scrutinize these differences of de-
velopment in the male and female sex elements, we will see at
once that they are more apparent than real, and we must soon
convinee ourselves that the evolution of the ovum, on the one
hand, and the spermatozoon, on the other, have a common ground-
plan. Although these two cells differ so greatly in their final ap-
pearances, they have passed through fundamentally the same
processes of development, and their differences depend upon cer-
tain adaptations which fit ovum and spermatozoon respectively
for the functions which they have to perform.

Odgenesis and Spermatogenesis.—After the germ cells have
been collected in the ovary or in the testis, they must undergo
certain critical changes before they actually become ova or sper-
matozoa. The most essential of these changes has to do with the
number of chromosomes or chromatin segments in the nuclei of
these cells. It has long been known that the nuclei in the body
or somatic cells of different species differ in the number of the
chromatin segments. Thus, in man, it is 24, in the rat 24, in the
ox, 16, ete. The original germ cells resemble the somatic cells
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‘When the spermatid is formed the cell soon begins to assume
the structural characteristics which distinguish it as the sper-
matozoén (Fig. 6). The nucleus, passing into the resting phase,
acquires a membrane and intranuclear network; the centrosome
divides completely, or assumes the dumb-bell shape; the nucleus
becomes oval, and passes to one pole of the cell, forming the
greater portion of the head of the spermatozoon. The centrosome
enters into the formation of the middle piece or body. From the
more peripheral of the two centrosomes a long delicate thread
grows out, the arxial filamcent, which is surrounded by a sheath of
cyptoplasm to form the tail. The eyptoplasm surrounds the head,
and, forming the acrosome, is the remnant of the more abundant
cyptoplasm of the spermatid. When the spermatozoon is fully de-
veloped it lies free in the seminiferous tubule.

In order that convention of ovum and spermatozodn may be
accomplished, it is necessary for the two sex elements to leave the
ovary and testis, respectively. The spermatozodn follows a rela-
tively simple course in its egress. After passing out of the semi-
niferous tubule, it enters the rete testis, is carried through the
epididymis and vas deferens as far as the seminal vesicles. Here
it encounters the secretions poured out by the vesicles and for the
first time becomes motile. Its previous transportation has de-
pended upon the ciliary movement of the various tubes through
which it passes. From the seminal vesicles it makes its way to
the prostatic urethra through the ejaculatory duets, and is finally
expelled from the penile urethra during the act of ejaculation.

Ovulation and Menstruation.—The mode of egress of the
ovum from the ovary is a more complicated process. It consists
of a periodic discharge of the female sex cell from the Graafian
follicle and is known as ovulation. In man, the primates, and
some of the higher mammals, it has long been considered that
menstruation and ovulation are synchronous. Menstruation is the
regular periodic discharge of blood and mucus from the uterus,
accompanied by certain changes in the uterine mucosa. It is prob-
ably more correct to consider these two processes as closely asso-
ciated and yet occurring quite independent of each other. 1t is
known, for instance, that, whereas the two phenomena usually
occur every twenty-cight days, fertilization may occur during lac-
tation, when menstruation is normally suspended; again, young
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lutein cells. By absorption and degeneration the corpus luteum
gives place to a whitish body, the corpus albicans, which later is
replaced by a small scar of fibrous tissue. After ovulation not
followed by fertilization, the corpus luteum attains its greatest de-
velopment in about twelve days. In a few weeks it has almost en-
tirely disappeared. If fertilization oceurs after any particular ovu-
lation, the corpus luteum becomes much larger, reaches its maxi-
mum at the fifth or sixth month of pregnancy, and is still present
at the end of the pregnancy. This has led to the somewhat arbi-
trary distinetion of designating thé corpus luteum of pregnancy
as the tfrue corpus lutcum, and that of menstruation as the false
corpus lutcum. As a matter of fact, there are no actual histological
differences between them.

FERTILIZATION AND CLEAVAGE

In man and the higher mammals only one spermatozodn.gains
entrance into the ovum, and the only parts which actually enter are
the head and middle piece, the latter portion carrying in the centro-
somes. Once within the ovum the head of the spermatozotn as-
sumes the appearance of a typical nucleus and is known as the male
pronucleus, while the nucleus of the ovum is termed the female
pronucleus. These two pronuclei draw eloser together, their
nuclear membranes disappear, and the chromosomes intermingle.
Fertilization is then said to have taken place (Fig. 5). An amphi-
aster is formed, and the chromatin segments take up positions in
the equatorial plane. From this time the process of ordinary
mitosis is carried forward.

The mitosis immediately following fertilization results in the
formation of two cells, each of which gives rise to two other cells,
and so on. This multiplication of cells is known as cleavage, or
segmentation. The mass so formed is called the morula, or mul-
berry, while the cells forming it are called the blastomeres. In
the cleavage of mammals, two general laws are found to hold
true:

1. Each cell tends to divide into equal parts.

2. Each division plane tends to interseet the preceding divi-
sion plane at right angles. After the formation of the morula, the
next step in mammalian development is a differentiation of the
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of the former. The space formed in this manner is the eamniotic
cavity. It is roofed in by the trophoderm, while its floor is the
inner cell mass, which has now become arranged as a distinet
layer, and indicates the position of the embryonic disk. From this
disk the embryo will develop. The disk, as studied in the dog
and bat, consists of two layers, the outer layer, or ectoderm, which
has just become differentiated, and the inner layer, or entoderm,
which made its appearance at a somewhat earlier stage. The
first sign of development observed in the embryoniec disk is the
differentiation of an opacity near its posterior margin. As the
disk grows, an opaque line or streak extends forward from the
first opacity along the median line. This corresponds so nearly
to the conditions observed in the chick that it seems correct to
liken the linear opacity to the primitive streak. At its anterior
extremity this streak has a club-shaped enlargement, which cor-
responds to Ilensen’s node in the chick.

The third or middle germ layer is known as the mesoderm.
It arises in part from the entoderm and in part from the ecto-
derm. It first appears in the region of the primitive streak, and
then, growing out in all directions, interposes itself between ecto-
derm and entoderm as a relatively thick layer of cells. In its
subsequent development three main divisions are observed in the
mesoderm: (a) That portion nearest the median line of the em-
bryo and later to surround the neural tube, the paraxial mesoderm,
(b) the intermediate cell mass or nephrotome, and (c) the periphe-
ral mesoderm. This latter portion of the mesoderm is primarily a
solid plate, extending outward from the intermediate cell mass,
between the entoderm and ectoderm. Later this splits into two
layers; the outer layer becomes the somatic mesoderm. It fuses
with the ectoderm, and the layers thus combined constitute the
somatoplcure. The inner layer beeomes the splanchnic mesoderm;
it fuses with the entoderm to form the splanchnopleure. The split
which determines the splanchnic and somatic layers of mesoderm
becomes the body cavily; it is known as the cclom or pleuroperi-
toneal space. The pararial mesoderm is later subdivided trans-
versely into a number of somatic or body segments. Little is known
of the formation of the germ layers in man. The earliest stages
have not been observed. An ovum deseribed by Leopold shows no
structure which could be interpreted as an embryonic disk. A
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FETAL MEMBRANES AND IMPLANTATION 41

structures. These structures are necessary to the embryvo, for they
not only afford it protection, but play an important réle in sup-
plying it with food, and carrying oft its waste products. They are
called the fetal membrancs, and, as such, include (1) the am-
nion, (2) the chorion, (3) the allantois, and (4) the yolk sac and
umbilical cord.

In man the fetal membranes are characterized by the high de-
velopment of a portion of the chorion participating in the forma-
tion of the placcnta, the early appearance of the amnion, and the
rudimentary condition of the yolk sac and allantois.

The Amnion.—The earliest stages of this membrane in the
human subjeet have not yet been observed. Many faets point to
the probability that it is formed in the same manner as in the bat,
dog. and other animals already studied. By a process of vacuo
lization a single layer of ectodermic cells is delaminated from the
inner cell mass, giving rise to a relatively large cavity between the
dorsum of the embryonic disk and the amnion. This is the am-
niotic cavity. As the disk bends ventrally inward, it carries the
amnion with it, until the cavity of the latter completely surrounds
the embryo. The amnion itself, at this time, is attached only ven-
trally in the region of the developing umbilical ecord. By the third
month the amniotic cavity has so much increased in size that it is
now in contaet with the outer membrane or chorion. It consists of
two layers of cells, an inner ectodermie layer and an outer meso-
dermie layer. Under normal conditions the amniotie eavity con-
tains a thin watery fluid; this is slightly alkaline, contains one per
cent. of solids, composed chiefly of urea, albumin, and grape sugar.
The source of fluid is not known. Normally its quantity varies
from two pints to two quarts. If excessive in amount, the condi-
tion is termed hydramnios. If scanty, the amnion often forms
adhesions to the embryo, and thus produces malformation. Even
if the normal amount of amniotic fluid is present, fibrous bands
often stretch across the cavity, and, in many ecases, cause such
deformities as splitting of the lip or nose, or amputation of an
extremity. The amnion, with its contained fluid, serves to aid
dilatation of the cervix in the first stage of labdr. When dilata-
tion is nearly complete, the amnion ruptures, and the greater por-
tion of the fluid escapes. This is known as the ‘‘breaking of the
membranes,’”’ or the ‘‘coming away of the waters.”’ Some of the
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ends abruptly, there being no decidua formed in the cervix. In
the superficial layer the uterine glands disappear and their place is
taken by the proliferation of the connective tissue elements of the
stroma. During the latter half of pregnancy the decidua parie-
talis becomes very thin and much less vascular.

The decidua capsularis has essentially the same structure as
the decidua parietalis. At about the fifth month the rapid growth
of the embryo, with its membranes, has filled the uterine cavity,
and the decidua eapsularis, which surrounds the embryo, is pressed
against the decidua parietalis at all points. Ultimately it disap-
pears or fuses with the decidua parietalis.

The decidua basalis is that portion of the mucosa to which the
chorion frondosum becomes attached, thus forming the placenta.
It is evident, therefore, that the organ called the placenta has a
double origin, one part coming from the chorionic membrane of °
the embryo (fetal portion), the other from the decidua basalis of
the uterine mucosa (maternal portion).

The chorion, as already stated, forms the outer covering of the
embryo. At a very early period there grow out from this covering
a great number of delicate processes, called chorionic villi. At
first they consist of projections from the ectoderm alone. Later
the mesoderm grows into them, forming a core in each, and thus
affording it support and vascularization. When the ovum has im-
bedded itself in the uterine mucosa the villous processes show a
distinet difference in their behavior. Those in contact with the
decidua basalis grow rapidly to form the chorion frondosum, which
gives rise to the fetal portion of the placenta; those which are not
in contact become atrophic and finally disappear; these form the
chorion leve.

The chorion frondosum consists of two layers which are not
sharply separated:

(a) The compact layer, which lies next to the amnion and
consists of connective tissue.

(b) The villous layer, which consists of chorionie villi. These
structures branch rapidly, forming a tree-like system of projec-
tions, which presents secondary and tertiary villi. Each
villus is covered by a double layer of epithelium, an outer or syn-
cytial layer, called the plasmoditrophoderm, and an inner layer,
the layer of Langhans, or cytotrophoderm. The epithelium of the
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villus surrounds a core of mesoderm. Toward the end of the third
week this mesoderm assumes the characters of embryonic con-
nective tissue. and in it are vascular channels which connect with
the allantoic arteries and veins. In this manner the fundaments
of the placental circulation of the embryo are laid down.

In the later months of pregnancy the villi lose their distinet
epithelial covering and appear to be invested only by a thin homo-
geneous membrane of a syneytial nature. Certain of the uterine
cells become unusually large. giving rise to the so-called decidual
cells. Late in pregnancy they assume a brownish color. They
vary in size from 30 to 100 micra. As each villus grows it makes
a space for itself in the uterine mucosa. probably by a process of
erosion. This space is always larger than the villus which is grow-
ing into it. and ultimately it forms a spacious sinus or blood space,
filled with maternal blood. Into this sinus the villus projects and
so becomes bathed in the blood of the moiher. Some chorionic
villi float free in these blood spaces: these are the floating villi;
others are attached to the uterine mucosa: they are the fastening
villi (Fig. 10). Connective tissue septa separate the villi into
groups or lobules: the septa are the placental septa, and the lobules
constitute cotyledons.

The decidual cells and chorionie villi are of much importance
as proof of pregnancy in eases requiring diagnosis from scrapings
of the uterus.

Branches of the arteries in the muscular wall of the uterus
pass to the decidua basalis.  Smaller branches empty into the inter-
villous spaces. and thus bring the maternal blood into contaet with
the villi. The wall of the villus always serves as a barrier which
prevents the direct passage of the mother's blood into that of the
fetus. The interchange between the blood of the fetus and that
of the mother must. therefore. depend on diffusion through the
wall of the villus.

At birth the placenta is a discoidal mass of tissue. 15 to 20 em.
in diameter, 3 to 4 em. thick, and weighing from 500 to 1.200 grms.
Tts connection with the fetus is by means of the umbilical cord.
This cord in man is a tortuous, bluish-gray structure, 50 em. long
and 1.5 em. thick. Great variations in its length have been ob-
gerved. Its disposition during pregnaney is of great importance.
It may become coiled about the fetus and so prevent growth or



snue

‘(Jjouuog ‘a)jeIlg) VINAIVIJ 40 NOLLOAS OILVIRRVUOVI([—QT "DIf

45






DEVELOPMENT OF EXTERNAL FORM 47

plex. Placenta succenturiate is the condition in which a small
accessory lobule develops, and is connected with the main organ
by blood vessels, while an accessory lobule without vascular con-
nection is called placenta spuria.

The yolk sac in the early stages is a large vesicle which com-
municates freely with the intestinal canal. As the body wall of
the embryo develops, this connection becomes more and more re-
stricted, and finally only a small canal marks the original passage-
way. When the placenta is formed the yolk sac becomes imbedded
in it, while remnants of its stalk are found in the umbilical end.
Meckel’s diverticulum is the persistence into post-natal life of the
connection between the intestine and the umbilicus by means of
the yolk or vitelline canal. Occasionally the umbilicus remains
patent, in which event feces make their escape at this point; this
condition is called congenital fecal fistula. The allantois is a sec-
ond and later saccular evagination from the intestinal canal. It
arises from that portion of the canal which forms the urogenital
sinus. In birds and reptiles it serves both as a respiratory organ
and receptacle for the emunctories. In man its function is at most
but transient and rudimentary. The extra-embryonic portion of
the allantois becomes incorporated as an atrophic remnant in the
umbilical cord; its intra-embryonic portion forms the urachus of
the adult. In rare cases this last structure, which extends from
the summit of the bladder to the umbilicus, remains patent and so
allows the escape of urine from that point. This is called congeni-
tal urinary fistula.

DEVELOPMENT OF THE EXTERNAL FORM OF THE BODY

It is customary to describe the development of the external
form of the body in three stages. The first stage, or blastodermic
stage, in man includes the first and second weeks of intrauterine
life. The second, or embryonic stage, extends from the second to
the fifth week. The third, or fetal stage, comprises the remainder
of the period of gestation. In the blastodermic stage the ovum aec-
quires the form of a hollow sphere. One of the youngest ova de-
scribed in this period is that of Peters, in which the vesicle meas-
ured 1 mm. in diameter. It had a well-formed chorion; on sec-
tion the embryonic disk was found to be present and measured
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0.19 mm. This was in relation dorsally with the amniotic cavity,
and ventrally with the yolk sac.

The feature of the embryonic stage is the infolding of the disk
in such a way as to outline the future body wall. In addition to
this, the central nervous system is foreshadowed by the appear-

Maxiliary
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G, 12, -HuewmaN Essryo oF THE Trirp WEEK (His).

ance of the neural groove extending from the cephalic to the
caudal pole of the embryonie disk.  This groove is bounded by the
neural folds. These folds are higher and more prominent at the
Lead end of the embryo. The neural folds become still more promi-
nent until they meet and fuse across the madian, in this way giving
rise to the neural tube. This entire structure is derived from the
ectoderm. It gradually becomes depressed below the surface of
the disk and the surface ectoderm grows over it. At the cephalic
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extremity of the neural tube there soon appear three dilated vesi-
cles—the forebrain, the midbrain, and the hindbrain. From these
the entire encephalon develops. A depression in the surface ecto-
derm, between the forebrain and the large ventral protrusion of
the cardiac vesicle, marks the position of the future mouth. This is
the oral pit. During the third week the lens vesicles and otocysts
develop. Later these elements give rise to important portions of
the eye and ear. At about this time, also, certain more or less
parallel ridges appear along the side of the embryo at the junction
of the head and trunk. These ridges are the wisceral arches, or
bars. They are separated from each other by well-marked depres-
sions, the visceral clefts (Fig. 12). These are often spoken of as
gill clefts. By the twenty-first day the fundaments of the limbs
appear as buds or sprouts from the trunk. A large ventral pro-
jection between the yolk sac and the forebrain marks the position
of the heart.

As late as the twenty-first day the embryonic body is straight.
By the twenty-third day it begins to show certain flexures of its
long axis. The most anterior of these is the cephalic, or head flex-
ure, which corresponds to the position of the future sella turcica.
A second flexure occurs in the neck region and is called the cervi-
cal flexure. Further caudad there appear the less prominent
dorsal and sacral flexures.

So much of the development of the head depends upon the
changes in the visceral arches that it is necessary to follow their
history somewhat in detail. The morphological significance of
these arches is best understood in the light of some of the lower
forms. In birds and mammals the number of the clefts between
the arches is four; in fishes it is five, and, in some cases, six. The
arches and clefts in all aquatic animals constitute the gills, or bran-
chie. During the course of evolution the necessity for gills be-
came diminished, as the habits of air-breathing were acquired.
Under these conditions the gills became rudimentary in funetion
and were transmitted to the terrestrial animals merely as tran-
sient remnants of an aquatic ancestry.

Each arch consists of a dense core of mesoderm, covered on the
outside by ectoderm and on the inside by entoderm. In the meso-
dermic core is an artery, the visceral aricry. Each visceral cleft
presents a depression between two adjacent arches. The depression
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through the development of the first arch, it acquires the bound-
aries which determine the mouth cavity. Soon after its appear-
ance the first arch gives rise to two processes, the cephalic, or
mazxillary process, and the caudal. or mandibular process. The
maxillary process is the anlage of the upper jaw, while the lower
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jaw arises from the mandibular process. The cleft or interval
Letween these two processes is in part closed in by the cheek, while
the median portion remains as the orifice of the mouth. The
two mandibular processes grow rapidly, and finally fuse with each
other across the median line, to form the mandible. While the two
maxillary processes approach each other, their fusion across the me-
dian line is not as complete as in the case of the mandibular proc-
esses, and a process of mesoderm grows ventrally from the medial
portion of the forebrain region, the nasofrontal proccss (Fig. 14).
This process comes in contact laterally with the maxillary process
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of either side. Along this line of contact there is left a furrow ex-
tending obliquely to the region of the optiec vesicle, known as the
naso-optic furrow. At this period the oral fossa is a deep depression
bounded cranially by the nasofrontal process, caudally by the man-
dibular processes, and laterally by the maxillary processes. The

e : Nose
‘ @ ; Lateral nasal process
- o i
process
Branchial groow'- -
(external ear) ) nasal process

Fi1G. 15.—VENTBAL VIEW oF HEAD oF HuMaN EmBRYO OF EiGHT WEEKS.

next change of note in the development of the face is the appear-
ance of two secondary projections in the nasofrontal process. One’
of these projections is lateral in position, the lateral nasal process,
the other medial, the medial nasal process (Fig. 14). Between these
two processes is a depression, the nasal pit. The maxillary process
grows inward and fuses with the lateral and medial nasal
processes (Fig. 15). In this region of the face, however, the maxil-
lary processes do not fuse across the median line, since the more
medial portion of the nasofrontal process interposes itself as the
intermaxillary portion of the maxilla. Failures of fusion may oc-
cur between the maxillary, medial, and lateral nasal processes, lead-
ing to the malformations known as hare-lip, or cleft palate. This
faulty fusion may only concern the medial nasal and maxillary
process, thus causing a hare-lip. It may involve the hard palate,
as well, and produce cleft palate, or the entire naso-optic furrow
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may persist, and so occasion a cleft extending from the mouth
through the nose and into the orbit.

The limb-buds appear in the human embryo at the beginning
of the fourth week as small protuberances from the ventrolateral
surface of the body. The upper extremities appear earlier than
the lower. By the sixth week the upper extremity is divided into

« b

Fic. 16.—HuMmaN EmBRYos oF 47-51 Days (a), 52-54 Days (b), and 60
Days (c) (after His).

an arm, forearm, and hand ; the lower extremity is divided into a
thigh, leg, and foot (Fig. 16).

During the sixth week the head more nearly assumes its nor-
mal position; the anlagen of the eyelids and external ear appear.
The fingers become recognizable as separate outgrowths, while in
the seventh week the nails make their first appearance. In the
third month the face becomes definitely formed ; thick lips, a small
chin, and a flat, triangular nose are present. The limbs are well
formed and in characteristic positions. The fingers and toes are
still imperfectly covered by nails. Sexual distinctions may now
be observed in the external genital organs. In the fourth month
a fine growth of hair, called lanugo, covers the scalp and some
parts of the body; the intestines protrude less from the abdomen,
and the anus opens. The fifth month is signalized by the inaugu-
ration of fetal movements.
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Other features characteristic of the different periods of gesta-
tion will be found tabulated at the end of this chapter.

Normal human embryos in the fresh condition are more or less
transparent, so that such structures as the heart and liver may be
seen through the skin. This transparency is lost if the embryo
has been long dead or is the subject of ‘pathological changes. The
average weight of the human fetus is 6 to 7 pounds, males weigh-
ing 10 ounces more than females. The average length is 20 inches.

Several methods have been devised to estimate the age of the
fetus from its length. The results of the two methods here cited
are not absolutely correct in every given case.

According to Haas’ method, (a) the length of the fetus in
centimeters equals the square of the age in months, up to the fifth
month; (b) after the fifth month the length in centimeters equals
the age in months multiplied by five.

By Malls’ method, for embryos of 1 to 100 mm. in length, the
age in days is fairly accurately expressed in the following formula:
100 V/ length in mm. x 100. In embryos between 100 and 220 mm.
the age in days is about the same as the length in millimeters.

ORGANOLOGY

THE GASTROINTESTINAL SYSTEM

_The gastrointestinal system in the adult consists of the follow-
ing divisions: 1. The mouth with its accessory organs, the teeth,
tongue, and salivary glands; 2. The pharynx; 3. The esophagus;
4. The stomach; 5. The intestines with their adnexal glands, the
liver, and pancreas; 6. The voidance apparatus consisting of the
rectum and anus.

Complex as this system appears in the adult, in its primitive
condition it has the form of a single, straight tube extending from
the head to the tail end of the embryo. It is closed at either end
but presents a narrow, slit-like opening which affords communieca-
tion with the yolk sac.

The development of the alimentary canal depends upon certain
modifications in the splanchnopleure, which, as we have already
seen, is a thin layer of eells formed by the fusion of the splanchnie
mesoderm and entoderm. At first this layer forms a large ovoid
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sal of the sac and communicates with the latter by means of a
long, slitway opening, the Vitteline duct. In the head region the
communication between the tube and the sac is gradually lost and
the gut tract appears as a simple tube called the head-gut, which
opens into the yolk sac by what is termed the anterior intestinal
portal. A similar process of closure goes on in the tail end of the
tube to form the hind-gut, while this latter opens into the sac by
means of the posterior tntestinal portal. The portion of the tube
between the hind and head guts constitutes the mid-gut, and this
still retains a side communication with the yolk sac (Fig. 17).

We have seen that the cephalic and caudal ends of this gut
tract are closed. The cephalic extremity rests against a depres-
sion of the surface ectoderm situated immediately below the fore-
brain. This depression is the stomodcum or mouth pit. Here
ectoderm comes into direect contact with entoderm to form the
pharyngeal membrane, and it is only after this membrane has
ruptured that the gut tract acquires its communication with the
mouth. The manner in which the caudal extremity of the gut tube
acquires its communication with the exterior is quite similar to
that observed at the cephalic end. In this case, also, the ectoderm
of the surface comes into direct contact with the entoderm to form
a thin plate, the anal membrane. This membrane makes its ap-
pearance at the third week, and is not situated at the exact caudal
end of the tube, so that a considerable portion of the gut tract
lies caudal of the membrane. This is called the postanal gut. By
the fifth week the anal membrane has sunken inward to form the
anal pit or proctodeum. The changes occurring in the gut traet in
the region of the anal plate are of the greatest importance and
may be summarized as follows: 1. Dilatation of the hind-gut
opposite the anal pit to form the cloaca. 2. An evagination from
the ventral wall of the cloaca to form the allantois. 3. The en-
trance of the ureters and Wolffian ducts into the dorsal wall of
the cloaca. The cloaca has thus become a dilated portion of the
hind-gut, serving potentially as a reservoir for the excrements re-
ceived from the gut, which enters cephalad, and from the ureters,
which enter dorsad. In addition to this, the Wolffian duects pro-
vide a communication between the gonads or sex glands and the
cloaca, while the ventral evagination giving rise to the allantois
indicates an organ which, in some of the lower forms, serves both
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birth. The following table shows the time and order of eruption
of the teeth:

Temporary Teeth

Central ineisors................ 514-7 months.
Lateral ineisors................ 7-10 ¢
First molars................... 12-14 ‘
Canines ...................... 14-20 “
Second molars................. 18-36 “

Permanent Tecth

First molars................... 6th year.
Central incisors................ Tth *
Lateral incisors................ 8th
First bicuspids................ 9th *
Second bicuspids............... 10th ¢

v Canines ...................... 11th-12th year.
Third molars.................. 17th-21st year.

THE SaLIVARY GLANDS AND ToNGUE.—The salivary glands de-
velop as outgrowths from the oral ectoderm. The tongue is formed
by the fusion of three elements (a) the tuberculum tmpar situ-
ated at the ventral area of the first pharynx arch, and (b) the
two lateral processes. Where these three portions meet, they form
a small depression, the foramen ca@cum lingue. This foramen
marks the orifice of the thyroglossal duect which suffers oblitera-
tion during development.

The Pharynx.—In the early stages the pharynx presents itself
as the dilated cephalic extremity of the gut tube. It is especially
characterized by the appearance of four bilateral, symmetrical
pouches, the pharyngcal pockets. In aquatic animals these pouches
participate in the formation of the gills. In most of the air-
breathing forms they undergo certain metamorphoses as follows:
The first pharyngeal pouch becomes the middle ear (tympanic
cavity) and Eustachian tube. From the ventromedian portion of
the first pouch the middle lobe of the thyroid gland arises.

The third pouch gives rise to the thymus and the cephalie para-
thyroids.
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intestinal part of the tube is first drawn out into a U loop, which
presents a cephalie and caudal limb.  The eaudal limb, which gives
rise to the large intestine, rotates upward and crosses the eephalic
limb. DBy this change the cecal portion of the tube is swung up-
ward toward the stomach, thus giving definition to the following
parts of the tract: 1. the ceeum: 20 the transverse colon; 3, the
descending colon. and 4. the small intestine. The rapid growth
of the volon xoon carvies the cecnm down into the right iliac region.
while the smadl intestine, crowing even more rapidly, fills in the
space bonnded on the right by the ascending colon. on the left by
the descending colon. and above by the transverse eolon.  The
developiaent ot the dorsal mesentery and the subsequent behavior
of the large intestine inoits relation both to the dorsal body wall
and the great omentim constitte one of the most complicated
processes i the evolution of the hodyo The student is therefore
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referred to the standard text-books of embryology for a full dis-
cussion of this topie.

The Liver and Pancreas.—In the third week an evagination
protrudes from the ventral wall of the gut tract in the region of
the duodenum. Its cephalic portion, the pars hepatica, is solid,
and gives rise to the liver. Its caudal portion, the pars cystica, is
hollow, and gives rise to the gall-bladder. The evagination soon
detaches itself from the gut wall with the exception of a narrow
strand of cells, the anlage of the ductus choledochus. The pars
hepatica also tends to separate itself from the pars cystica, retain-
ing connection with it by means of a short cord of cells, the begin-
ning of the hepatic duet. The hepatie portion grows rapidly, and
in doing so comes to lie between the two layers of the ventral meso-
gastrium. In this way the liver, hepatic duet, gall-bladder, the
cystic and common bile ducts are formed.

At about the time that the liver evagination appears, several
diverticula from the gut tract may be observed which will give
rise to the pancreas. Usually there are two of these diverticula,
one dorsal and one ventral. Sometines, however, a second ventral
evagination is found. The dorsal diverticulum grows into the
dorsal mesentery; it becomes constricted off from the gut except
for a thin cord of cells, the anlage of the duct of Santorini. A
little later the two ventral diverticula appear, one springing from
either side of the common bile duct; the left evagination soon
disappears, while the right one becomes constricted off from the
duetus choledochus and retains its connection only by means of a
small strand of cells, the duct of Wirsung. At the sixth week
fusion of the dorsal and ventral anlagen occurs and the duct of
Santorini usually disappears, thus leaving the duct of Wirsung
as the permanent connecting channel with the common bile duct.
The head of the pancreas is formed by the ventral anlage; the
dorsal anlage gives rise to the body and tail.

THE RESPIRATORY SYSTEM

The first indication of the respiratory tract appears as a longi-
tudinal groove or gutter extending the entire length of the primi-
tive esophagus along its ventral surface. This is the pulmonary
groove. It makes its appearance during the third week of develop-

6
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epiglottidean folds. The thyroid cartilage develops in two lateral
halves, and is considered the derivative of the fourth and fifth bran-
chial arches.

THE CARDIOVASCULAR SYSTEM

This system consists of the heart, the arteries and the veins.

The Heart.—According to the recent Iinvestigations of
Schulte, a common ground-plan underlies the development of the
heart and blood vessels. Cells from the mesostroma, between the
entoderm and ectoderm, increase in number, both by division and
by additions from the mesoderm. Intercellular clefts appear
among these cells, while the cells themselves become flattened and
thus form small vesicles in loco, which are filled with fluid. This
process is observed very early in the formation of the omphalo-
mesenteric plexus. The heart follows the same general course of
development. In either lateral plate of the splanchnopleure, be-
fore infolding of the body wall has begun, and in the position of
the future neck region, there appears a series of separate vesicles
similar to those just described. Later these vesicles run together
to form two longitudinal tubes on either side. Thus four tubes
are formed, two on either side and one above the other, though, as
yet, not in communication. The more caudal tubes will ultimately
fuse to form the auricular portion of the heart, while the fusion of
the more cephalic tubes gives rise to the ventricles. The tubes have
not yet acquired a connection with the omphalomesenterie veins
caudad, nor with the ventral aorte cephalad. The two tubes on
each side fuse, and then by the infolding of the body wall the
right heart tube is brought into contact with the left tube; fusion
between them takes place, and a single tube is formed lying prac-
tically in the median line. The caudal extremity of the tube so
formed represents the auricular portion of the heart and its ceph-
alic extremity the ventricular portion. This tube actually gives
rise to the endocardium. A second tube surrounds the endocar-
dium, and rapidly increases in thickness to give rise to the myocar-
dium, while still external to this a third tube forms the pericar-
dium. The further development of the heart depends upon the
following changes: 1, the connection of its caundal extremity with
the omphalomesenteric veins and the ducts of Cuvier; 2, the con-
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In the carly stages the dorsal and ventral aorte develop by the
confluence of independent spaces until two sets of parallel vessels
are formed in the head and neck region of the embryo. The ven-
tral aortae join the heart and presently a scries of capillary plex-
uses begin to conneet the dorsal and ventral aortw. At this period
the conditions are not unlike those of the fish. The connecting
capillary plexuses have arisen as the vesult of a confluence of in-
dependently formed spaces, such as those deseribed by Schulte in
the development of the heart. In the interval between each bran-
chial pouch the plexus becomes pronounced, while in the region of
cach pouch itself it disappears. .\ series of six such ecapillary
plexuses appears in man ina more or less regular chronologieal
order.  Each one of this series is rapidly reduced to a single dis-
erete vessel called the branchial arch artcry. Six of these bran-
chial avch arteries develop, and the following changes in them
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give rise to the ultimate arrangement of the arterial trunks in
upper thorax, neck, and head.

1. The first and second branchial arch arteries atrophy and
disappear.

2. The ventral aorta on either side cephalad of the third arch
becomes the external carotid artery, while the third arch and the
dorsal aorta become the internal carotid artery.

3. The ventral aorta on either side, between the third and
fourth arches, becomes the common carotid artery. The dorsal
aorta, between the third and fourth arches, disappears.

4. The fourth arch on the left side becomes the arch of the
aorta, and on the right side the subclavian artery. The ventral
aorta on the right side, between the fourth arch and the truncus
arteriosus, becomes the tnnominate artery.

5. The fifth arch is rudimentary and disappears early.

6. The proximal portion of the sixth arch on the right side is
retained as the right pulmonary artery; its distal portion disap-
pears. On the left side the proximal portion becomes the left
pulmonary artery, while its distal portion is retained throughout
fetal life as the ductus arteriosus.

7. The dorsal aorta on the right side below the third arch
disappears while on the left side below the fourth arch it is re-
tained as the descending aorta.

8. A spiral septum divides the truncus arteriosus into the
ascending aorta and pulmonary artery.

The development of the other arteries of the body follows the
same general course as those already mentioned. Because of the
limited space allotted this chapter, the arteries cannot be discussed
in detail here.

The Veins.—The first venous channels to appear are the two
omphalomesenteric veins. Then follow the two umbilical, the two
precardinal, and the two postcardinal veins. These vessels, in
addition to a plexus surrounding the mesonephros, the perimeso-
nephroic plexus, constitute the basis from which the definitive
veins are evolved. The omphalomesenteric veins empty into the
sinus venosus. The pre- and postcardinal veins, by their union in
the region of the heart, form the duct of Cuvier, which also enters
the stnus venosus. The perimesonephroic plexus gives rise to the
subeardinal vein.
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I16. 1S, -Tne Feran CIRCULATION.

In the head and neck region the precardinal veins become mod
ified to form the adult vessels. The right vein forms the righ
internal jugular and innominate vein, and the superior vena cava
The left vein by a cross anastomosis forms the left innominate anc
jugular veins.
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The posteardinal vein in its cephalic portion becomes, on the
right side, the azygos major, and on the left side the hemiazygos
vein. The caudal portion of the right postecardinal participates in
the formation of the inferior vena cava. The left caudal portion
of the postcardinal vein disappears.

The inferior cava is a compound channel consisting of parts
of several primitive vessels. Its most cephalic element is the vena
communis hepatica; then follow in regular order cephalocaudad,
the subeardinal vein, the subcardinopostcardinal anastomosis, and
the right postcardinal vein in its caudal portion.

The umbilical veins in the early stages are subequal, but the
left vessel soon takes supersedence in returning the blood from
the placenta. The left vein distributes the blood to the sinusoids
of the liver, except for one large branch which forms an anastomo-
sis with the inferior cava and is called the ductus venosus. The
portal vein is formed by the persisting portion of the omphalo-
mesenteric vessels. The arrangement of the vascular channels in
the fetal circulation is shown in Fig. 18.

THE LYMPHATIC SYSTEM

The evolution of the lymphatie vessels, as shown by Hunting-
ton in mammals, depends upon the development of two general
anlagen, 1. e., the jugular lymph sacs and the systemic lymphatics.
The jugular lymph sacs are two dilated vessels found one on
either side in the neck region during the early stages of develop-
ment. They are derived from the venous system. Subsequently
they lose all connection with the jugular veins, but ultimately
establish a secondary connection with them. During these stages
they are entirely independent of the systemic lymphaties.

The systemic lymphatics develop by the confluence of inde-
pendent mesenchymal spaces. Such of these spaces as appear
along the dorsal aorta give rise to the arial lymphatic channel or
thoracic duct, which develops as three independent segments,
namely, the azygos, preazygos, and postazygos segments. The
lymphatic channels of the outlying parts of the body constitute
the periphcral lymphatics. The final union of the systemic lymph-
atics and the jugular lymph sacs determines the lymphatie system.
In this manner the lymph sac serves as an intermediary in estab-
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glandular type. together with certain ducets and ‘the genitourinary
sinus, establish the foundation of this complex system. The prim-
itive elandular structures arve fonr in number, i. e., the pronephros;
2othe mesonephros: 30 the mclanephros: and 4, the gonad or scx
aqland. The ducts ave three in number, 1. e., 1. the pronephroic or
mesoneplirore duct: 20 the wrcteric duct; and 3, the Miillerian
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duct. The pronephros or head kidney develops as a series of
urinary tubules from the nephrotome of the neck region. In order
to convey its excretions to the cloaca a long duet is provided, the
pronephroic duct. The pronephros in mammals rapidly disap-
pears. It is replaced by a larger organ in the abdominal region,
which is likewise derived from the nephrotome. This is the meso-

Kidney ¥~~~

Appendage of testicle __
ydatid of Morguagni

Epldidymis ..
Testls ---

Paradidymis ----------

Deferent duct -+ ---------

“*Apex of bladder

Seminal vesicle

e - Opening of ureter

Deferentduet .... oo __..
- Urethra
_______________ Opening of ejaculatory
____________ duct
""" Prostate
Epididymis . .- ...
TestiS o . - - - ‘\
[ “ ‘\‘
Gubernaculum testls ----- . ve h PR

Urethra 8inus prostaticus

F16. 20.—DiAGrRAM OF THE DEVELOPMENT OF THE MALE GENITAL ORGANS
FROM THE “INDIFFERENT” ANLAGEN (Hertwig).

nephros. The pronephroiec duct, having by this time ceased to
serve the pronephros, now acts as the drainage canal of the meso-
nephros, and is therefore termed the mesonephroic duct. This
duct at its caudal extremity and in the region of its entrance into
the cloaca develops a small sprout. the ureteric bud, which grows
rapidly dorsad until it comes in contact with a mass of mesothelial
cells, the renal blastema. Fusion occurs between this latter and
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testis, the mesonephros, in part. becomes the epididymis, and the
Miillerian duet is transformed into certain vestigeal parts. In the
female the gonad becomes the ovary. the Miillerian ducts become
the Fallopian tubes and uterus. while the mesonephroic duet is
reduced to certain vestiges. The accompanying table shows the
metamorphosis in passing from the stage of indifferent sex into
the conditions characterizing the male and the female (see Figs.
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INDIFFERENT

MALE

FEMALE

Germinal epithelium

Convoluted seminiferous tubules

Ovarian (Graafian)

(mesothelium). with spermatozoa. follicles with ova.
Straight seminiferous tubules. Medullary cords.
Rete testis. Rete cords.
Part of stroma of testicle. Part of stroma ofovary.
( cephalic |Efferent ductules (vasa effcrentia).|Epodphoron, transverse
Mesone- part Appendage of epididymis. ductules.
phros caudal Paradidymis (organo of Giraldes).
part Aberrant ductules (vasa aberrantia).|Parodphoron.
Mesonephric duct. Duct of epididymis (vas epididy-{Vesicular appendage
midis). (of Morgagni).
Deferent duct (vas deferens). Epodphoron, longitud-
Ejaculatory duct. tnal duct.

Seminal vesicle.

Girtner's Canals.

Maillerian duct.

Morgagni's appendage of testicle
(hydatid of Morgagni).

Fimbriae of oviduct.
Oviduct.

Prostatic utricle (uterus-mascu- Uterus.
linus). Vagina.
Urogenital sinus. Urethra (prostatic part). Urethra.

(membranous part).
Prostate.
Bulbo-urcthral gland (Cowpers).

Vestibule of vagina.

Larger vestibular gland
(Bartholin's).

The External Genitals.—At about the sixth week the cloacal

fossa is surrounded by a ridge, called the genital ridge. Near the
middle of the fossa there projects a small tubercle, the genital
eminence. On the under surface of the eminence a groove soon
appears, the genital groove, which is bounded by two ridges, the
genital folds. In the female the genital eminence becomes the
clitoris and the genital folds become the labia minora. The ven-
tral portion of the genital ridge develops to form the mons veneris,
while its lateral portions give rise o the labia majora. The hymen
begins to form in the fifth month as a small crescentic fold at the
posterior margin of the vaginal aperture. The glands of Bartholin
develop as evaginations from the wall of the vestibular region of
the urogenital sinus.

In the male the genital eminence becomes the penis. The gen-
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the neural tube. The fusion of these folds is not uniform. It is
accomplished earliest in the middle regions of the tube. In the
head region the failure of fusion gives rise to a slitlike opening in
the neural tube, the ncuropore. This is finally closed in and the
whole tube, becoming depressed below the surface, is covered over
dorsally by the surface ectoderm. The neural tube is not uniform
in size throughout its length. In several places it shows a distinet
tendeney for dilatations to appear. Such dilatations are noticed
in the extreme head end where the optic vesicles are developing as
a pair of lateral evaginations. Again in the region of the future
medulla oblongata and pons a large dilatation appears. Between
the cephalic and caudal dilatations is a constricted region which

PRIMARY SECONDARY

SEGMENT SEGMENT DERIVATIVES CAVITY

Cephalic vesicle.|Telencephalon. :Cerebral hemispheres. |Lateral ventricles.

Prosencephalon Olfactory lobes.
or Forebrain. ‘Corpora strinta. Foramina of Monroe.
Diencephalon. Optic thalami. Anterior f)art of third
Optic nerves and| ventricle.
tracts. Posterior part of

Subthalamic tegmenta. third ventricle.
Interpeduncular struc-|

tures.
Pineal and Infundibu-
lar process.

Middle vesicle. Mescncephalon.'Cerebml peduncles.
Mesencephalon Corpora quadrigemina.[Aqueduct of Sylvius.
or Mid-brain.

Caudal vesicle or|Isthmus. Superior cerebellar pe-
Hind-brain. uncles.

Superior medullary ve-
fum.

Metencephalon. Pons. .
|Cerebellum. Fourth ventricle.
i

Myelencepha- 'Medulla.
on. Inferior medullary
velum.
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7. Anomalies of the Great Veins:
(a) Double superior ven® cavee, due to persistence of
both precardinal veins.
(b) Inferior ecava may be right or left-sided, or even
double, depending upon the manner in which the
posteardinal veins develop.

II. ANOMALIES OF THE GASTROINTESTINAL CANAL

1. General Transposition of all the Viscera—Situs viscerum
tnversus.
2. Amnomalies of Mouth and Tongue:

(a) Defects in boundaries of oral eavity, hare-lip, and
cleft palate.

(b) Defects in anterior portion of tongue.

(e) Micro- and macroglossia.

3. Anomalies of the Pharynr:
These involve the formation of cysts, fistule, and diver-
ticula from the bronchial pouches.
4. Anomalies of the Thyroid and Thymus Glands:

(a) Persistence of thyreoglossal duct.

(b) Accessory thyroid bodies constituting suprahyoid
and preh'yoid glands.

(e) Defective development of thymus may lead to eyst
formation in the anterior mediastinum.

5. Esophagus:
Esophagus in rare cases is absent or defective in cer-
tain parts.
6. Stomach:
Attenuation or dilatation are about the only unusual oec-
currences in this organ.
7. Intestines:

(a) Meckel’s diverticulum, which may exist as a blood
pouch extending from the ileum to the umbilicus,
as a fibrous cord or as a patent tube discharging
at the umbilicus, in this latter case constituting
a congenital fecal fistula.

(b) Stenosis or atresia of the duodenum.

(e) Atresia of the anus.
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IV. ANOMALIES8 OF THE GENITOURINARY SYSTEM

Anomalies of the kidneys:
(a) Congenital aplasia of both kidneys.
(b) Ectopia of one or both kidneys.
(e) Horseshoe kidney.
(d) Single kidney with double ureters.
(e) Lobulated kidney.
(f) TFloating or movable kidney.
(g) Congenital cysts of kidney.
Anomalies of the ureters:
(a) Absence of pelvis.
(b) Double or triple ureter.
(e) Atresia of both ureters.
(d) Opening of male ureter may be into seminal vesicles,
prostatic urethra, or rectum.
In the female the ureters may open into the urethra, vagina, or
terus.
Anomalies of bladder:
(a) Congenital absence, rare.
(b) Urachovesical fistula.
(e) Ectopia of bladder.
Anomalies of urethra:
(a) Hypospadias.
(b) Epispadias.
Anomalies of the testis:
(a) Cryptorchism, testis retained in abdomen. One or
both testicles may be so affected.
(b) Cysts and teratoid tumors of testicle.
Anomalics of ovaries:
(a) Congenital absence rare, defective development and
malposition not uncommon.
(b) Ovarian cysts and teratoid tumors.
Anomalies of oviducts, uterus, apd vagina:
(a) Bicornute or partially divided uterus.
(b) Bipartite or completely divided uterus.
(¢) Uterus didelphys which is a complete double utero-

vaginal tract.
7
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TABULATED CHRONROLOGY OF DEVELOPMENT

First Week.

Segmentation of fertilized ovum to form morula while passing
along oviduct to uterus.

Cleavage-cavity present, marking stage of blastula.

Great increase in size.

Cells of inner cell-mass rearranged to form entoderm and
ectoderm.

Embryonal area.

Primitive streak.

Amnion completed at fourth or fifth day.

Second Week.
Ovum in uterus imbedded in mucosa.
Chorion and its villi. Vascularization of chorion and its villi.
Heart indicated as two tubes.
Oral pit. Gut-tract partly separated from yolk saec.
Medullary plate. Nasal areas.

Fourth Week.

Marked flexion of body. Cephalic flexures.

Pancreas begun. Liver-diverticulum divides. Bile-ducts ac-
quire lumina.

Pulmonary anlage bifurcates, the two pouches being connected
by a pedicle, the primitive trachea, with the pharynx.

Anterior lobe of hypophysis begins.

Optic vesicle stalked and transformed into optic cup.

Limb-buds apparent.

Sizth Week.

Nasofrontal, lateral nasal, and maxillary processes unite.

First indication of teeth in the form of the dental shelf. Sub-
maxillary gland indicated by epithelial outgrowth.

Thyroid and thymus bodies begun.

Genital tubercle, genital folds, and genital ridge (external
genitals).

Semicircular canals.

Concha of external ear.

Fingers as separate outgrowths.
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Eighth Week
Head mq
Parotid
Anlage «
Suprare:
Lens-cap
Palpebre
Fingers

day

Third Month
Weight
first

mat!

Union of

in fi

Eyes net

each

Limbs h:

Fouwrth Month.

Weight, 73} ounces; length, 5 inches.

Anal membrane disappears.

Sexual distinetions of external organs well marked. Closure
of genital furrow. Serotum. DPrepuce. Prostate well
formed.

Lyelids and nostrils closed.

Fifth Month.

Weight, 1 1b.: Tength, N inches.  Aetive fetal movements begin.
Two layers of decidua coalesee, obliterating the space be-
tween vera and retlexa.

Distinetion between uterus and vagina.  Hymen begins.

Differentiation of musceular tissue of arms.

Sercth Month,
Weight, 2 pounds: length, 12 inches. Vernix caseosa begins
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Seventh Month.

‘Weight, 3 pounds; length, 14 inches. Surface less wrinkled,
owing to increase of fat.

Meconium in large intestine.

Testes at internal rings or in inguinal canals.

Lanugo over entire body.

Lens-capsule begins to acquire transparency. Eyelids perma-
nently open.

Differentiation of muscular tissue of lower extremities.

Eighth Month.
‘Weight, 4 to 5 pounds; length, 16 inches.
Testes in inguinal canals.
Vernix caseosa covers entire body.
Lanugo begins to disappear. Nails project beyond finger-tips.

Ninth Month.
Weight, 6 to 7 pounds; length, 20 inches. Umbilicus almost .
exactly in middle of body.
Meconium dark greenish.
Testes in scrotum. Labia majora in contact.
Lanugo almost entirely absent. Galactopherous ducts of milk-
glands acquire lumina.

FETAL CIRCULATION

During intrauterine life the respiratory blood changes are ac-
complished tn the placenta. There is no pulmonary respiration,
consequently only so much blood goes to the lungs as is needed for
their nutrition.

From the placenta, the blood which has been oxygenated in
the placenta passes to the umbilical vein, from which a part goes
directly to the ascending vena cava, by the ductus venosus, while a
part goes to the liver, and, after passing through it, reaches the
vena cava through the hepatic vein. Together with the blood from
the lower extremities, it then goes to the right auricles, and thence
is deflected, through the foramen ovale, into the left auricle,
by the Eustachian valve, whence it passes through the left ventri-
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23.—D1aGraM oF THE FETAL Cirevration.—1, Umbilical vein; 2.
rtal vain; 3. Ductus venosus; 4. Vena cava descendens; 5. Aorta;
Ductus arteriosus and pulmonary arteries; 7. Vena cava ascendens; 8.
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cle tnto the aorta. The larger part goes to the head and arms.
Returning by the descending vena cava to the right auricle, it
goes to the right ventricle, a very small part passing to the lungs
by the pulmonary artery, the larger part reaching the aorta
through the ductus arteriosus; a small portion of this mixed blood
goes to the lower extremities via the iliacs; the greater part, how-
ever, is returned again to the placenta by the hypogastric arteries.

THE EFFECTS OF PREGNANCY ON THE MATERNAL
ORGANISM

Changes in the Uterus.—The first effects of pregnancy arc to
be observed in the uterus. The most notable, clinically, are the
alterations in size, shape, and structure of the uterus.

Size.—The growth of the uterus begins immediately on the
fixation of the ovum, and its enlargement is continuous and pro-
gressive until the development of the ovum is complete. In the
first two months the enlargement is chiefly in the lateral and an-
teroposterior directions. Subsequently the growth is nearly sym-
metrical. In the early months the development of the uterus is
mainly due to hypertrophy and to hyperplasia of its muscular
fibers, while in later months the enlargement is due to the growth
of the ovum and dilation of the uterine body. The thickness of
the uterine walls at term is usually less than 5 em., never more
than 10 em. The internal surface is expanded between econception
and full term from 32 to 39 square em. (5 or 6 square inches) to
2,256 square em. (350 square inches). The cubic capacity of the
uterus is enlarged more than 500 times, to 4,000 c.c., or more,
while the weight increases from 43 grams (114 ounces) in the pre-
gravid state, to 904 or 1,133 grams (or 2 to 214 pounds) at term.

DIMENSIONS OF THE GRAVID UTERUS

Stage of Gestation. Total Length. Width.
12 weeks 125em. ( 5 in.) 10 em.( 4 in)
16 weeks 15 em.( 6 in.) 125em. ( 5 in.)
20 weeks 175em. ( 7 in.) 15 em. ( 6 in.)
24 weeks 21.5em. ( 8% in.) 16.5cm. ( 614 in.)
28 weeks 25 em. (10  in.) 175em. ( 7 in)
32 weeks 29 em. (11 in.) 20 em. ( 8 in.)
36 weeks 33 em. (13 in.) 225em. (9 in.)
40 weeks 35.5em. (14 in.) 25 em. (10 in.)
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of the cervix during pregnancy is due partly to the softening of
its structure and partly to swelling of the vaginal mucosa and
the loose cellular tissue about the cervix at the vaginal junction.
The cervical enlargement is partly hypertrophie, but is mainly due
to loosening of its structure in consequence of serous infiltration;
it is progressive to about the end of the eighth month.

Structure.—The softening extends progressively from the lower
border upward; it involves the entire cervix by the end of the
eighth month.

By this time generally the cervical canal has become sufficiently
expanded in multipare to admit the finger, and the head of the
child may be felt through the membranes.

In women pregnant for the first time the os externum is seldom
as large as the finger, even in the later weeks of gestation.

Changes in the Other Pelvic Structures.—The broad ligaments
adapt themselves to the expansion of the uterus partly by the
separation of their layers and partly by the growth in the number
and size of their tissue elements.

The ovaries and the Fallopian tubes lie in contact with the
sides of the uterus by the time it rises out of the lesser pelvis.
Their vascularity is greatly increased.

The vagina undergoes -hypertrophy during pregnancy. The
width and length of its walls are increased, and it becomes more
vascular., The papille of the mucosa undergo marked develop-

ment,

GENERAL CHANGES CONSEQUENT ON PREGNANCY

The Heart.—DMost authorities claim that there is a physiolog-
tcal hypertrophy of the left ventricle of the heart during gestation,
which is designed to meet the inereased resistance in the systemic
circulation brought about by the superadded uteroplacental circu-
lation.

The Blood.—Ezxtreme changes of the blood do not occur in
normal pregnancy. The number of red cells and the proportion of
hemoglobin are slightly increascd. The number of white cells is
greater, most so in the last weeks of gestation; the alkalinity is
increased and the same is true of the fibrin-forming ferment.

The Nervous System.—In most gravida there is some increase






CHAPTER III
DIAGNOSIS OF PREGNANCY

The diagnosis of pregnancy is made upon:.

(1) The history.

(2) The mammary signs.

(3) The abdominal signs.

(4) The pelvic signs.

History.—CEessaATION oF MENSTRUATION.—The cessation of men-
struation in a woman whose previous menstrual history has been
regular is the most valuable of the subjective symptoms of preg-
nancy. Amenorrhea, however, may depend on many other condi-
tions, which must be excluded before the arrest of the catamenia
is to be considered as presumptive evidence of pregnancy. Among
the causes which may produce amenorrhea are change of climate,
mental and nervous disorders, chronic nephritis, exposure to cold,
anemia, chlorosis, tuberculosis, tardy menstruation, acquired atre-
sia of the vagina or cervix, the menopause, and the growth of pel-
vie and abdominal tumors. Amenorrhea is not always available
as a symptom of pregnancy, as it is possible for the woman to
become pregnant during the lactation period, after the menopause,
or before the menstruation is regularly established. There are
cases in which a bloody vaginal discharge may recur with regu-
larity during the first half or even throughout the whole of gesta-
tion. This flow, however, differs in character from the usual bleed-
ing of the individual woman. Its occurrence at the end of the
menstrual month results from the influence of the menstrual moli-
men. When bleeding occurs in the later months, examination gen-
erally shows it to proceed from polypi or lesions of the cervix, or
chronie decidual endometritis, or placenta previa. It may usually
be distinguished from true menstruation by irregularity in the
amount or the duration of the flow.

NAUSEA AND VoMITING.—Some degree of nausea is usually pres-
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lobular deposit of fat. About the second month the glands be-
come distended and stand out prominently from the chest, and the
veins are enlarged and plainly seen coursing under the skin.
Rarely there may be no material enlargement of the glands, though
slender cords (hypertrophic acini) may always be demonstrated
running from the nipple toward the periphery.

PriMARY AREOLA.—The primary areola about the nipple becomes
elevated, edematous and pigmented during the second month of

10

F1g. 25.—BREAST SIGNS OF PREGNANCY.

pregnancy. The pigmentation varies in blondes and brunettes,
being more marked in the latter. In the negroes the pigmentation
is black. The areola becomes soft and velvety to the touch, and
elevated above the level of the surrounding skin. The pigmenta-
tion is the most constant of these changes.

MonTeoMERY’S FoLLicLES.—Within the pigmented area of the
primary areola may be found sebaceous follicles, 5 to 20 in num-
ber, which appear as papular elevations, projecting conspicuously
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THE SECONDARY AREOLA.—The secondary areola appears at the
fifth month of pregnancy. It is characterized by a series of
washed-out spots surrounding the primary areola, due to the pres-

+ence of non-pigmented sebaceous follicles. This sign is of diag-
nostic value in the woman who has never been pregnant. All of
these mammary signs may be observed independently in the non-
pregnant woman, or may be absent in that condition, but when
present collectively in the primipara, the mammary signs make
one of the positive signs of pregnancy.

Abdominal 8igns.—INspECcTION.—The abdominal signs to be
noted on inspection are:

(a) Flattening.

(b) Enlargement.

(e) Umbilical changes. _

(d) Pigmentation. «

(e) Strie gravidarum. ¥

Flattening.—Hypogastric flattening, due to the sinking of the
enlarging uterus deeper into the pelvis, may possibly be noted in
the first few weeks of pregnancy. This descent of the womb may
be associated with irritability of the bladder, which is complained
of by the patient.

Enlargement.—The enlargement of the abdomen is apparent
after the third month ; when the uterus rises by its increased growth
out of the true pelvis, this enlargement is steady and progressive
until the last month of gestation. The fundus reaches the pubes at
the third month, the umbilicus at the sixth month, and the ensiform
at eight and one-half months. During the last two weeks of gesta-
tion the uterus usually sinks deeper in the pelvis and falls for-
ward. This is more apparent in primipare than in multipare, and
is known as ‘‘lightening.’’

Umbilical Changes.—In the first three months, owing to the
uterus sinking deeper into the true pelvis, the bladder is carried
downward, making traction on the urachus, which retracts the um-
bilicus. At the sixth month the umbilicus is level with the surface
of the abdomen, while during the last trimester it becomes pro-
truded and surrounded by a ring of pigmentation.

Pigmentation (Linea migra).—Pigmentation of the linea alba
or median line is limited to a narrow band about 3 mm. (14 inch)
wide, extending from the pubes to the umbilicus, which may be
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month, and may be appreciated by abdominal palpation in the in-
tervals between contraction as early as the fifth.

Intermittent Uterine Contraclions.—By placing the hand on the
fundus, intermittent uterine contractions may be detected as early
as the fourth month. These contractions occeur throughout preg-
nancy at intervals of about ten minutes; the whole uterine muscle
contracts as it does in a labor pain. Contractions may be demon-
strated by bimanual palpation as early as the eighth week. They
cease with the death of the fetus; they occur occasionally when
the uterine enlargement is due to causes other than pregnancy, as
hematometra, hydrometra, soft fibroids, and occasionally in the
distended bladder. This sign is of no positive diagnostic value.

Active Fctal Movements.—Fetal movements, as an objective
sign, may be felt as pregnancy advances. The detection of fetal
movements may be considered as a positive sign of pregnancy.
They may be excited by suddenly placing the cold hand upon the
woman’s ahdomen, or by tossing the fetus from side to side. The
movements of the fetus begin as early as the tenth week, and may
be demonstrated by bimanual palpation at the end of the third
month. As an abdominal sign they can seldom be elicited prior to
the sixteenth week. In excessive liquor amnii, the movements of
the fetus may be masked, occasionally they may cease for days or
weeks without apparent reason.

Passive Fetal Movements (or Erternal Ballottement) —Passive
fetal movements are clicited by placing the hands upon the sides of
the abdomen with their palmar surfaces facing eacb other; the
fetus is then tossed from side to side, the movement and contact
being transmitted to the palpating hands. Pathological growths
floating in ascitic or other fluid must be excluded.

AUSCULTATION.—Auscultation gives the following signs of
pregnancy :

(a) Fetal heart sounds.

(b) Choc feetal.

(c) Uterine souffle.

(d) Funic or umbilical souffle.

Fetal Heart Sounds.—The fetal heart tones, when heard, are a
positive sign of pregnancy. This sign is generally available by
abdominal auscultation between the fourth and fifth month. It

consists of a rhythmical succession of sounds, which can be counted,
8
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Funic or Umbilical Souffle.—The funic or umbilical souffle is a
soft bruit, synchronous with the fetal pulse. It results from some
obstruction to the flow of blood through the umbilical veins, from
torsion, knotting or coiling of the cord. It is seldom avail-
able as a sign of pregnancy, but can usually be elicited in the later
- months.

Pelvic 8igns.—The pelvic signs by which pregnancy may be
recognized are: .

(a) Purplish hue of the cervix and vagina.

(b) Softening »f the cervix.

(e¢) Changes in the uterine tumor in shape, size and consist-

ency.

(d) Excessive flexibility of the cervix.

(e) The pulsation of the uterine artery.

(f) The increased temperature of the cervix.

(g) Internal ballottement.

PurpLisH HUE oF THE CERvIX AND VagIiNA.—The purple color
of the cervix is due to the marked congestion of pregnancy. The
lividity of the vaginal portion of the cervix may be observed from
the first month after conception. This dusky hue of the cervix is
more constantly present and develops earlier than the change in
color of the vagina.

As pregnancy advances, the vagina takes on a purplish hue.
This is apparent, at first, along the anterior wall, immediately below
the meatus, due to the hypertrophy of the corpus cavernosum of the
vestibule and of the vaginal venous plexuses. This sign is present
in about 80 per cent. of pregnancies at the end of the third month.
A condition which very closely simulates the dusky hue of the cer-
vix and vagina may be produced by pelvic congestion due to other
causes, as incarcerated tumors in the pelvis.

SoFTENING OF THE CERvIX.—The softening of the cervix is a
progressive sign and can usually be made out in the primipara by
vaginal touch as early as the sixth week. It begins at the lower
border of the cervix and feels like a thin, velvety layer covering a
firm body.

As the gestation advances, the softening progresses from below
upward, until it involves the entire cervix by the end of the eighth
month. The cervical canal participates in this change and becomes
more patulous as the softening extends.
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and third months of gestation. The examining finger is held
against the vaginal vault at one side of the cervix, and the pulsa-
tion noted.

THE TEMPERATURE OF THE CERvix.—The temperature of the
cervix of the pregnant uterus is from 1% to 34 of a degree Fahren-
heit above that of the vagina or the rectum. Both of these signs
have only contributory importance, as they may be found asso-
ciated with pathological growths or local inflammatory lesions.

INTERNAL BALLOTTEMENT.—Internal ballottement—or passive
fetal movements—as an objective sign, consists in tossing the fetus
upward in the amniotic sac, with two fingers in the vagina, against
the anterior uterine wall above the cervix, while the other hand
steadies the fundus, and feeling it fall and repercuss the fingers,
thus demonstrating the presence of a movable solid content. Bal-
lottement is available during the fifth and sixth months. Earlier

TABLE OF THE SIGNS OF PREGNANCY

Mo. HisTorY I MAMMARY ABDOMINAL PeLvic
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\3 Montgomery's folli- vix.
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8th & Continued amenor-'All of the mammary|l. Tumor nearly at en-The entire cervix is
| rhea. Active fe-! signs more pro-| siform cartilage. softened.
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dominal enlarg& 4. Detection of fetal| presenting part.
ment. parts.
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| ments.
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the weight of the fetus is too small, while later its mobility is too
limited to permit of its being tossed upward and rebounding against
the vaginal fingers (Fig. 29).

To elicit this sign, the patient should be placed in the half sit-
ting posture, the bladder and rectum emptied, the constricting
waist bands loosened. Two fingers are then introduced into the
vagina, and held against the anterior uterine wall above the cervix,
the external hand steadying the fundus; the fetus is then tossed
up by the vaginal fingers, which are held against the anterior wall,
until it falls again and taps the fingers.

It may be impossible to demonstrate ballottement owing to
scanty liquor amnii, multiple fetation, transverse position of the
fetus, or a placenta prievia. The sensation imparted to the vaginal
fingers by the rebound of the fetus in ballottement may be con-
founded with an anteflexed uterus, a large stone in a full bladder,
a floating kidney, or a pedunculated tumor of the uterus or ovary.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of pregnancy covers a wide field, for
gestation may be confounded with enlargement of the abdomen
from other causes, such as ovarian cysts, fibroid tumors, obesity,
distended bladder, ascites. tympanitis, ete. The most important
point in the differential diagnosis of an abdominal enlargement s
the presence or the abscnce of the distinctive signs of preanancy,
which may be enumerated as follows:

(a) The mammary signs collectively (in the primipara).

(b) The detection of the fetal parts.

(e) The demonstration of the active fetal movements.

(d) Changes in the character of the uterine tumor, in its size,

in its shape, and in its consistency.

(e) Internal ballottement.

(f) The detection of the fetal heart.

Pregnaney is the most frequent cause of abdominal enlarge-
ment. It is during the first half of pregnancy, before the fetal
heart, the fetal parts, and the fetal movements can be definitely
recognized, that the greatest difficulties are encountered in making
a positive diagnosis.

In the early months gestation must be distinguished from fibro-
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myoma, hematometra, hydrometra, pyometra, chronic metritis,
small eystic and solid tumors of the broad ligaments, inflammatory
swelling of the broad ligaments and of the ovaries, and exudates,
while in the later months large myomata, obesity, ascites, distended
bladder and ovarian eysts are the conditions from which uterine
gestation must be distinguished. Pregnancy may coexist with any
of the conditions from which it must be differentiated. All women
presenting an abdominal tumor between the ages of nine and sixty-
one should be regarded as possibly pregnant until proven not to be.

Patients presenting an abdominal enlargement should be cathe-
terized before proceeding with the eramination. Ilaving excluded
a distended bladder, our next step is to establish the presence or
the absence of the diagnostic signs of pregnancy, particularly those
which pertain to the uterus, i.e., the changes in the shape, size, and
consistency of the uterine tumor.

Obesity.—Fat in the abdominal wall gravitates when the pa-
tient is in the erect posture, and lies in folds and broadens the
abdomen when she is recumbent. The fat may be caught up in
folds with the hand and moved over the underlying muscle, when
the patient is in the recumbent position. On pelvic examination
the uterus may be found unchanged. i

Tympanites.—Tympanites is a cause of ahdominal enlarge-
ment; the intestinal movement may be mistaken for the move-
ments of the fetus. It can be excluded, first, by the absence of the
positive signs of pregnancy; second, by palpation of the abdomen,
with the patient in the recumbent position. By maintaining firm
pressure with the hand on the abdomen at the level of the umbi-
licus during each expiration, the walls may be depressed until the
vertebral column is reached. Percussion over the entire abdomen
will give a resonant note. Tympanites usually subsides in the
morning.

Ascites.—In ascites, which is a collection of fluid within the
peritoneal sac, when the patient takes the horizontal position the
abdomen flattens at the umbilicus and bulges in the flanks. The
percussion note from the pubes to the ensiform is tympanitic at
the summit of the tumor, while dullness may be elicited in the
flanks. Change in the position of the patient changes the location
of the fluid level, which is mapped out by its flatness to percussion.

* A fluctuation wave may be transmitted to all parts of the tumor






CHAPTER IV

MULTIPLE PREGNANCY AND THE ESTIMATION OF THE
DURATION OF PREGNANCY

Multiple Fetation.—Multiple fetation may properly be con-
sidered as bordering on the pathological, for the viability of the
children is lower than in single pregnancies. The fetuses are
usually undersized and of unequal development, malpresentations
are more common, monstrosities more frequent, and anomalies in
the liquor amnii not exceptional. Hydraminos is common. One
fetus or both may die in utero at different periods of gestation.
Labor comes on prematurely in one-fourth of the cases. Twins, or
two fetuses within the uterus, occur once in one hundred pregnan-
cies. Triplets are found once out of 7,900, quadruplets once in
371.000 births, while quintuple pregnancies and sextuplets have
been recorded.

Multiple fetation may result, first, from the impregnation of a
single ovum that contains two or morc germinal vesicles; second,
from the impregnation of two or more ova from one Graaffian fol-
licle. or from scparate follicles, from one or from both ovaries.
Children developed from the same ovum with a double germ are
always of the same sex, when from different ova they may be of the
same or of different sex.

The origin of the twin pregnancy may be determined by exam-
ination of the arrangements of the membranes and placentas.

When the fetation is from separate ovules there are two am-
nions, two chorions, and two placentas with independent circula-
tions. The placentas may be separate or fused at their margins.

‘When the twins are from a single ovum having a double germ,
there is one chorion containing two amnions, and one placenta.

Superfecundation is the fertilization of two ova, expelled
at the same ovulation, within a short period of one another, but not
at the same coitus; the fertilization may be by the same or by dif-
ferent males.
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within a week or ten days, but occasionally a period of several weeks
may elapse before labor oceurs. This difference is probably due to
the fact that in one case conception occurred soon after the last
period, while in the other instance impregnation has taken place
just before the missed period. The period of quickening, or the
recognition by the patient of active fetal movements, is not constant.
It occurs in different individuals from the 16th to the 20th week,
and even varies in the same individual in different pregnancies;
hence, reckoning from the date of quickening is also unreliable.

‘We may measure the length of the uterus or estimate the actual
size of the child as a check to the menstrual history. The former
depends on the quantity of liquor amnii present in a given case,
while the size of the fetus is not constant at any given period of
gestation.

MeNsURATION OF THE UTERus.—The duration of pregnancy in
lunar months is equal to the height of the uterus in centimeters,
divided by 3.5 em. This rule is based on the average size of the
fetus at full term, being 3,300 grammes, and depends on the more
or less regular growth, in the uterus, of 3.5 cm. for each lunar
meonth, after the fifth month of pregnancy. This estimation is made
with the patient in the horizontal position; one end of the tape is
placed at the upper border of the symphysis, while the other is held
by the thumb in the palm of the upper hand, the fingers of which
are held at right angles to the fundus of the uterus; the tape fol-
lows the contour of the uterus, save at the last dip; this gives the
height of the fundus in centimeters, which, when divided by 3.5,
gives the duration of pregnancy in lunar months.

In order to take this measurement the head must not have sunk
into the lesser pelvis, hence it will be seen that this method of es-
timation is limited in its application.

MEeNsURATION OF THE FETUS.—The total length of the fetus is
about double that of the fetal ovoid. The length of the fetal ovoid
may be measured by applying one end of a pelvimeter in contact
with the lower fetal pole through the vagina, and the other end
upon the abdomen over the upper fetal pole. The length of the
fetus during the latter months of gestation is approximately as
follows: .

Sixth calendar month, 30 to 35 em. (12 to 14 inches).

Seventh calendar month, 35 to 40 em. (14 to 16 inches).
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Eighth calendar month, 40 to 45 em. (16 to 18 inches).

Ninth calendar month, 45 to 50 em. (18 to 20.inches).

Unfortunately the rate of fetal development is.not uniform, and
accuracy of measurement presents many difficulties, so that data
from these measurements are subject to correction.

Haase’s Rule—For the first four months the length of the fetus
in centimeters equals the square of the age in lunar months. After
the end of the fifth month, the length in centimeters equals five
times the age in months.

ENLARGEMENT OF THE ABDOMEN (Situation of the Fundus).—
The height to which the uterus has risen gives a rough estimate of
the length of the gestation. The fundus is found in the plane of
the brim at the third month; midway between the symphysis and
the umbilicus at the fifth month; at the level of the umbilicus at
the sixth month; three fingers’ breadth above the umbilicus at the
seventh, and reaches the ensiform cartilage at eight and one-half
months, whereas in the last month, particularly in the primipara,
when ‘‘lightening’’ has occurred, the fundus sinks downward and
assumes almost the position it occupied at the eighth month.



CHAPTER V

THE MANAGEMENT OF NORMAL PREGNANCY

Pregnancy and labor should be normal processes in the healthy
woman, but civilization has wrought changes in the maternal or-
ganism, and the border line between health and disease is so easily
passed in pregnancy that serious conditions may develop and go
undetected until grave pathological changes have already taken
place, unless the woman is under the observation of a competent
physician from the early months of gestation.

The practitioner who engages to take care of an obstetric case
should give the patient specific directions as to the hygiene of preg-
nancy and its proper management. The points upon which the
woman needs special information are:

I. Exercise.
II. Teeth.
III. Bowels.
IV. Sleep.
V. Vaginal discharges.
VI. Diet.
VII. Clothing.
VIII. Care of the nipples.
IX. Urine.
X. Blood pressure.
XI. Marital relations.
XII. Danger symptoms (which should cause the patient
to seek the advice of the physician).

Exercise.—The pregnant patient should be encouraged to
take moderate muscular exercise daily in the open air, and in-
structed to avoid over-exertion or exhaustion. Daily walks, driv-
ing, or motoring afford the necessary fresh air and sunlight; golf,
in moderation, and sea bathing are safe out-of-door employments
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increasing the toxemia of pregnancy. Diet has a decided influence
on the size of the child.

‘Women who have given birth to large children, or who are the
subjects of slight contraction of the pelvis, can lessen the weight of
the child by strict adherence to a special diet during the last six or
eight weeks of pregnancy. Prochownick has shown us that a diet
free from sugar and starches, and in which the amount of fluid
taken is restricted, will lessen the weight of the child. This diet
consists of a breakfast of coffee and a roll; lunch of lean meat,
salad, crackers, and a small glass of Moselle wine with seltzer; sup-
per, of an egg, green vegetable, salad, and fruit. The adherence to
such a diet will result in a small fetus, in which the plasticity of
the cranial vault is increased. Functionally incompetent kidneys
will contraindicate the employment of so much proteid.

Clothing.—The clothing should not be tight, especially about
the breasts and abdomen. Garments should be hung from the shoul-
ders. The underclothing should be of thin flannel or linen mesh
of light weight. No heavier underwear is nec¢essary in winter than
in summer. A properly fitting corset may be worn in the early
months, while in the latter months a specially constructed maternity
corset or an abdominal supporter will add much to the comfort of
the patient. Outer clothing may be changed to suit the changing
temperature, wraps being added as necessary.

Care of the Nipples.—Proper attention to the nipples during
the last few weeks of pregnancy will obviate many of the difficulties
of nursing. The nipples should be washed with Castile soap and
warm water each night before retiring and thoroughly dried ; then,
after the patient’s hands have been carefully secrubbed with soap
and running water, the nipple may be drawn out with the thumb
and finger and anointed with sterile lanolin. The following morn-
ing the nipple may be bathed with a boroglycerid solution, of the
strength of one ounce of boroglycerid to seven ounces of sterile
water. This method of treatmernt prevents cracking and keeps the
surface of the nipple smooth and supple. Astringent applications,
as solutions of tannin. alcohol, ete.,, with a view to hardening the
surface, have proven ineffectual in our hands. Small or shrunken
nipples may be drawn out with the thumb and finger, and a small
cupping glass or the breast pump applied for a few minutes each
day during the last half of pregnancy.

9



110 THE ¥

Urine.—1
throughout |
and mierosco
months, and
albuminuria,
nephritis, de
determine th
specific gravi
of urea, the
casts.
The amo
sixty ounces.
of pure wate
patient show:
be saved and
termination ¢
nitrogen par
tion afford ev
urea alone w
of nitrogeno
excreted dail
total solids a
solids may be
of the specifi
twenty-four
specific gravity is 1.020. and the number of ounces of urine passed
30, we multiply 20 x 50, which equals 1.000. and this produet x 1.10
= 1.100 grains total solids. The urea is approximately one-half the
total sohds.
Blood Pressure.—The bhlood pressure of the pregnant woman
i the early months seldom rises above 130 millimeters. but in the
later months, and at the beginning of labor, the blood pressure is
markedly increased. A persistently inereased blood pressure of
150 millimeters or over may be considered as one of the earliest
evidences of toxemia,
Marital Relations.—)arital relations are to be restricted, par-
ticularly near the menstrual dates. and strietly interdicted where
there is a tendeney to abortion,

The early nausea and vomiting of pregnancy are often aggra-
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vated by sexual intercourse. All relations should be positively for-
bidden during the last month of gestation. Non-observance of these
rules may cause abortion, premature labor, and puerperal infection.
Symptoms Which Should Cause the Patient to Seek the Ad-
vice of the Physician.—The pregnant woman should be instructed
that the occurrence of any of the following symptoms may be the
danger signal of an obstetric complication, and should be communi-
cated at once to her physician.
A. Diminution in the amount of the urinary secretion (scanty
urine) to below 50 ounces.
Persistent frontal headacha.
Disturbance of vision.
Appearance of edema about the face or swelling of the feet.
The presence of persistent constipation.
Blood losses from the vagina, however slight.
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taneous contraction of the abdominal muscles, which action is
partly voluntary and partly an involuntary reflex, and helps to
reinforce the uterine contraction and expel the fetus. It will be
seen, therefore, that the chief expelling force is the contraction of
the uterus, which power has been estimated by Duncan at from 50
to 80 pounds, and by Schatz from 17 to 55. -
Action of the Pelvic Floor.—The pelvic floor offers a resistance
to the advancing head or presenting part until the moment of ex-
pulsion, when the muscular action of the posterior segment helps
to carry it upward and forward in the direction of the pelvic out-
let. The pelvic floor has a further influence in completing rotation.

THE PASSAGES

The passages through which the fetus must pass in its exit from
the uterus include the hard parts or bony pelvis, which is made up
of the two ossa innominata, the sacrum and the coccyx, and the
pelvie soft parts, which consist of the uterus, the vagina, the pelvie
floor, and the several structures which line the bony birth canal.

The Anatomy of the Bony Pelvis.—The pelvis is a bony basin,
which, from the obstetric standpoint, is the most important part of
the parturient canal. It is made up of the two ossa innominata, the
sacrum and the coceyx. It has four joints, the symphysis pubis,
the two sacroiliac joints, and the sacrococeygeal. A slight mobility
of the pubic and sacroiliac joints is present in the latter months of
gestation. The capacity of the pelvis is slightly larger in the gravid
woman, owing to the softening of these joints.

The posture of the patient has some influence on the diameters
of the bony pelvis. When the thighs are extended, as in the
Walcher position, the upper end of the sacrum moves backward,
while the symphysis is lowered and the brim is slightly increased
in its anterior posterior diameter. Flexion of the thighs up¢n the
abdomen increases the anterior posterior diameter at the outlet, as
by forward flexing of the thighs against the abdominal wall the
lower portion of the sacrum recedes and the anterior posterior
diameter of the outlet is increased. Flexion in an exaggerated
latero-prone posture further increases this diameter.

Recession of the coccyx to the extent of from twelve to twenty-
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five millimeters (14 to 1 inch) occurs at the moment of expulsion,
as the fetal head passes through the vulva outlet.

The Obstetric Pelvis.—The obstetric pelvis is divided into the
false pelvis, or that portion of the pelvis lying above the iliopec-
tineal line which, with the lateral and anterior abdominal walls,
makes a funnel-shaped approach to the true pelvis and the true
pelvis, which is that part of the pelvie basin lying below the ilio-
pectineal line. This line divides the false pelvis from the true pel-
vis, and marks the inlet or entrance to the true pelvis, which is the
part of the bony structures which concerns the obstetrician n the
mechanism of labor.

Fic. 32.—THE PeLvic BriM, SHOWING LANDMARKS AND DIAMETERS.

The Pelvic Brim or Superior Strait.—Several names are applied
to the brim, which is marked by the iliopectineal line and the upper
margin of the sacrum. It is known as the inlet, the superior strast,
the isthmus, or thec margin. It is approximately heart-shaped,
though it may be oval or round.
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two ischial tuberosities; (4) the two ischial spines; (5) the obtura-
tor foramina (two).

These landmarks are, as at the brim, the terminals of the diam- -
eters of the outlet.

In addition to these bony landmarks at the outlet, the greater
and the lesser sacrosciatic ligaments complete the circumference of
the inferior strait.

The greater sacrosciatic ligament arises from the posterior-in-
ferior spine of the ilium and from the side of the sacrum and coe-
cyx, and is inserted into the inner surface of the ischial tuberosity.

The lesser sacrosciatic ligament takes its origin from the side of
the sacrum and of the coccyx and passes in front of the greater, and
is inserted into the spine of the ischium. The spaces formed by the
greater and lesser sciatic notches of the ilium and ischium and the
ligaments are known as the greater and lesser sciatic foramina.
The pyriformus muscle, the gluteal, sciatic, and pubic véssels and
nerves pass through the greater sacrosciatic foramen, while the
tendon of the obturator internus muscle and the internal pubic
vessels and nerves are transmitted through the lesser sacrosciatic
foramen.

The Cavity of the Pelvic Basin, or True Pelvis.—The true pel-
vis is bounded posteriorly by the sacrum and coccyx, anteriorly by
the pubie bones and their rami, and laterally by the lower portions
of the ilia and the bodies, tuberosities, spines, and rami of the ischial
bones. )

The brim or entrance to the cavity offers its transverse diameter
as the widest, while the greatest diameter at the outlet is the an-
terior posterior. The cavity itself is irregularly cylindrical in
shape. The posterior wall is smooth and concave from above down-
ward, which favors the descent of the presenting part.

The depth of the posterior wall is from 11.5 to 14 centimeters
(41, to 6 inches), depending on whether it is measured on the
straight or on the curve of the sacrum and coceyx. The anterior
wall is concave from side to side; its depth at the symphysis is four
centimeters (194 inches). This concavity from side to side favors
the lateral rotation of the head in its screw-like descent, as it
adjusts itself to the several diameters of the pelvis. The lateral
wall of the cavity of the pelvis is nine centimeters (31, inches) in
depth,
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The plane of the outlet cuts the tip of the eoceyx, the ischial
tuberosities, and the lower end of the symphysis pubis. Practically
the plage at which the head escapes from the grasp of the bony
pelvis is a plane cutting the tip of the sacrum and a point just
above the lower end of the symphysis. The sacrosciatic ligaments,
which form the posterior anatomical boundaries of the outlet, yield
somewhat under pressure of the advancing head, so that practically
the outlet becomes ovoid.

At the expulsion of the head from the bony outlet, the shape of
this plane becomes ovoid, with its greatest expansion posteriorly.
The inclination of the plane of the outlet to the horizon is eleven
degrees, the coceyx being two centimeters above the level of the
subpubic arch. In addition to these planes of the bony pelvis, there
is the plane of the dilated soft parts, or the distended vulvovaginal
girdle, the axis of which looks forward.

The pelvic axis represents the course which the fetal head fol-
lows in its descent through the pelvis in a normal labor. This axis
is made up of the axes of the several cardinal planes, and the planes
between them. The axis of the inlet, if prolonged, would pass
through the tip of the coceyx and the umbilicus. The axis of the
outlet would pass immediately in front of the sacral promontory.
The parturient axis practically conforms to the shape of the sacral
curve,

The Pelvic Diameters and Their Numerical Equivalents.—
DiaMETERs oF THE BriM.—The diameters of the brim are:

1. The conjugata vera. '

2. The diagonal conjugate. » -

3. The transverse.

4. The two obliques.

The conjugata vera, or true conjugate, is measured from the
center of the promontory of the sacrum to that point on the pos-
terior surface of the upper end of the symphysis pubis which is
crossed by the iliopectineal line. This is the shortest diameter at
the brim through which the head must pass. It cannot be accu-
rately measured, but is estimated in the normal pelvis at 10.5 to 11
centimeters (414 to 414 inches).

The diagonal conjugale is measured from the summit of the
subpubic arch, or the subpubic ligament, to the promontory of the
sacrum; it is from this diameter that we estimate the true con-
jugate.
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oblique is measured from the center of the greater sacrosciatic fora-
men to the center of the obturator membrane of the opposite side.
These diameters average 11 centimeters (414 in.) in the static pel-
vis. The numerical equivalents of these diameters are only approx-
imate.

DiaMETERS OF THE OUTLET.—The diameters of the outlet are:

1. The anterior posterior.

2. The transverse.

3. The two obliques.

The anterior posterior extends from the lower margin of the
symphysis pubis to the tip of the coccyx. Owing to the mobility
of the coceyx, this diameter should properly be measured from the
summit of the subpubic arch to the tip of the sacrum, which is
about 12.5 centimeters or five inches.

The transverse diameter or bisischial is the diameter between the
inner margins of the ischial tuberosities. This distance, to permit
the exit of the head, should average 10 centimeters or 4 inches.
The oblique diameters of the outlet are measured from the middle
of the lower edge of the greater sacrosciatic ligament, on one side,
to the point of junction of the ischial and pubic¢ rami on the oppo-
site. These diameters are of little practical significance, owing to
the distensibility of the sacrosciatic ligaments.

EXTERNAL DIAMETERS AND CIRCUMFERENCE OF THE PELVIS—
These are:

1. The iliospinal (interspinal).

2. The ilioeristal (intereristal).

3. The external conjugate (Baudelocque diameter).

4. The external oblique diameter.

5. The pelvie circumference.

The iliospinal or tntcrspinal diameter is the distance between
the anterior superior spines of the crest of the ilium measured
from the outer borders of the sartorius muscles at their origins.
The measurement is approximately 25-26 centimeters (10-1014
inches).

The iliocristal or intercristal diameter is the distance between
the widest points of the outer ridge of the iliac crests, and is from
28 to 29 centimeters (about 11-1134 inches).

The external conjugale is a prolongation of the true conjugate.
It was first described by Baudelocque, and is frequently called the
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diminished by the iliacus and psoas muscles. They encroach upon
the lateral margins of the inlet to the extent of a quarter of an
inch or more on each side. The external iliae vessels run along
the inner borders of these museles.

In the cavity no muscular structures overlie the median portion
of either the anterior or posterior pelvie wall. On ecither side of
the median section are the pyriformis musele posteriorly and the
obturator internus anteriorly and laterally; these muscles are too
thin to affect the pelvie diameters.

The outlet of the pelvis is closed by the pelvie floor or pelvie
diaphragm, which is made up chiefly of museles and fascial sheets.
These structures have already been deseribed in the chapter on
anatomy.

The Parturient Axis.—The parturient axis is made up of the
axis of the uterus at term, the axes of the several planes of the bony
pelvis, and the axis of the outlet of the soft part or vulvovaginal
ring.

The axis of the brim is a line erected perpendicular to the plane
of the inlet at its center. If prolonged, it would pass through the
umbilicus and the coceyx. The axis of the brim is coincident with
the axis of the uterus at term. The axis of the outlet is a line
erected perpendicular to the plane of the outlet at its central point,
which, if prolonged, would cut the lower border of the first piece
of the sacrum. The axis of the outlet of the soft parts, or the vulvo-
vaginal ring, looks directly forward. The child, in its passage from
the uterus through the pelvis and outlet of the pelvie soft parts,
follows, more or less perfectly, the parturient axis, which is de-
seribed as an irregular parabola.

THE PASSENGER

The passenger or fetus is the third factor in labor upon which
the normality or abnormality of the particular labor depends. The
fetal head, being the largest part of the fetus, is the part which
concerns the obstetrician. The fetal head is divided into the cranial
vault and the cranial base with the face.

The cranial vault is made up of the two parietal, the two frontal,
and the squamous portions of the occipital and temporal boues.
Their semicartilaginous character, their plasticity, and the mem-
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At each end of the sagittal suture there is formed a membranous
space between the angles of the adjacent bones, which is known as
a fontanclle. The one at the anterior end is known as the bregma
or anterior fontanelle, the one at the occipital end of the sagittal
suture is known as the posterior fontanelle. Each of these has
distinguishing characteristies, which are of obstetrical importance
in determining position and posture.

The anterior fontanelle or bregma, first, is quadrangular in
shape, with the most acute angle pointing forward. This angle be-
comes continuous with the interfrontal suture.

Second, it has four sutures running into it. )

Third, it is a distinet membranous space, the transverse diam-
eter of which is about one inch.

The posterior fontanelle is found at the occipital end of the
sagittal suture. It is distinguished by having, first, three lines of
suture running tnto if; second, it is characterized by the depress-
ibility of the squamous portion of the occipital bone, which is tri-
angular, and is hinged on the basilar portion and can be depressed
so that the examining finger comes into the acute angle formed by
the parietal bones.

The cranial vault is divided into three regions, 1. e., the verter,
the occiput, and the sinciput.

The verter or erown is that portion of the cranial vault lying
between the anterior and posterior fontanelles, and extending lat-
erally to the parietal protuberances.

The occiput is that portion of the cranium which lies behind the
posterior fontanelle, while the sinciput includes the forehead and is
bounded posteriorly by the coronal suture, anteriorly by the orbital
ridges and root of the nose.

The cranial bones present five protuberances which are impor-
tant as landmarks: the parietal eminences, or protuberances at the
center of each parietal bone, which mark the lateral limits of the
vertex; the oceipital protuberance, which is located about one inch
hehind the posterior fontanelle, and is of importance because it is
a terminal of the occipito-frontal and occipito-mental diameters;
the frontal eminences or protuberances, which are elevations
found in the center of each frontal bone and mark the summit of
the forehead.

The Diameters and Circumferences of the Fetal Head.—The
10
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The suboccipito-bregmatic diameter is the distance from the
Jjunction of the nucha and the oceciput, which is found just behind
and below the occipital protuberance to the center of the bregma.
Its value is 9.5 em. (314 inches).

The bitemporal diameter is the distance between the lower ex-
tremities of the coronal suture. Its average value is 8 cm. (313
inches).

The bimastoid diameter is the greatest distance between the
mastoid apophyses. Its length is 7 ecm. (234 inches).

There are three circumferences to the fetal head. The sub-
occipito-bregmatic passes through the terminals of the biparietal
and suboceipito-bregmatic diameters, and is the greatest circum-
ference of the flexed head. Its value is 33 cm. (13 inches), being
somewhat less in female children.

The trachelo-bregmatic circumference is the greatest circumfer-
ence of the extended head. This circumference passes through the
bregma and the front of the neck just above the larynx, and has
approximately the same value as that of the suboceipito-bregmatie.

The occipito-frontal circumference is the greatest ecircumference
of the vault, which is 34.5 em. (13 inches).

SUMMARY OF THE HEAD DIAMETERS

Diameters of approximately 9.5 em. or 31 inches:
Biparietal.
Suboceipito-bregmatic.
Trachelo-bregmatic.
Fronto-mental.
Diameters above 9.5 centimeters:
Occipito-frontal 12
Ocecipito-mental 13.5
Diameters below 9.5 centimeters:
Biparietal 8

~

Bimastoid 7

Trunk Diameters.—The diameters of the fetal body are com-
pressible, and hence relatively smaller than those of the cranium.
Two are of obstetric importance.
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At term the fetus presents by the head in about 96 per cent. of
the cases. by the breeeh in 3 per cent., while it is found lying trans-
versely in only about 1 per cent. The face or the brow is the
presenting part inoa little Tess than 5 10 per cent. of cephalie births.
The large preponderance of cephalie presentations is due to adap-
tation. as the fetal mass attempts to accommodate itself to the
shape of the uterus.

Posture. —’osture may be defined as the relation which the fetal
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parts bear to one another. In order that the fetus may adapt itself
to the ovoid shape of the uterine cavity the head becomes flexed on
the body, the thighs on the abdomen, the legs on the thighs, while
the arms are usually carried over the thorax, and the back shows
a marked convexity. The normal posture of the fetus in utero is
one of flexion.

The posture of the fetus is determined by the posture of the
head as shown by the presenting part. When the vertex is the pre-
senting part, the posture is one of flexion. When the face presents,
the posture is that of extension. When the brow is the presenting
part the head is in semi-extension. Complete flexion is present
when, on vaginal examination, the posterior fontanclle is found on
a lower plane wn the pclvis than the anterior. 'When the anterior
and posterior fontanelles are on the same level, the head is semi-
flexed.

Position.—Position may be defined as the relation of the pre-
senting part to the quadrants of the pelvic brim. These quadrants
are designated, anterior left, anterior right, posterior right, pos-
terior left. They correspond to the terminals of the two oblique
diameters at the brim, which are the diameters by which the pre-
senting part enters the pelvie cavity.

Positions are named according to the particular quadrant which
s occupied by the leading anatomical landmark on the presenting
part, or from the relation which this anatomical landmark on the
presenting part bears to the terminal of the oblique diameter by
which it enters. In illustration, when the oceiput, which is the lead-
ing pole of the flexed head, occupies the left anterior quadrant or
confronts the left acetabulum, it is called a first position or left
occipito-anterior ; left, because it is to the mother’s left; anterior,
because it points to the mother’s front; occipito, because this is the
anatomiecal landmark which oeccupies this quadrant and confronts
the landmark on the pelvic brim.

When the occiput oceupies the right anterior quadrant or looks
toward the right anterior landmark, it is a right occipito-anterior.
In the same way it may be a right occipito-posterior, or a left ocei-
pito-posterior. Right and left, anterior and posterior refer to the
mother.

When the face is the presenting part, the chin is the leading
pole or anatomical landmark. Face positions are named from the
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Frequently in shoulder positions there is by vaginal examina-
tion no presenting part available until labor is well advanced, or
the membranes have ruptured, hence we must diagnose shoulder
cases by our abdominal findings, i. e., by the location of the head
and the location of the fetal dorsum. A shoulder case is designated
as right or left, depending on whether the head occupies the right
or the left iliac fossa; anterior or posterior depending on the rela-
tion which the dorsum of the fetus bears to the mother—anterior
when it faces the mother’s front, posterior when it lies to the
mother’s back. :
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the intermittent contractions of the uterus in their preparation of
the cervical zone.

The growth of the ovum, which becomes a foreign body, fur-
nishes a sifficient stimulus for continued muscular efforts, and,
finally, the unconscious memory of tissue transmitted from genera-
tion to generation plays an important réle in the causation of labor.

Signs of the Onset of Labor.—The signs of the onset of labor
are:

(1) Lightening.

(2) The irritability of the bladder and rectum.

(3) The increased flow of the vaginal and cervical mucus.

(4) The show (a bloody discharge from the vagina).

(5) The expulsion of the cervical plug.

(6) The occurrence of rhythmic uterine contractions.

Three of these signs indicate that labor has actually begun, i. e.,
(1) The regular recurrence of uterine contractions; (2) the escape
of blood-tinged mucus from the vagina; and (3) the dilation of
the cervical os.

By lightening we understand the sinking of the uterus into the
pelvis, which takes place from ten to fourteen days before labor
actually begins, provided there is no defect in the powers or dis-
proportion between the passage and the passenger. The uterus,
with the presenting part, sinks more deeply into the pelvis; the
waistline becomes smaller. As the uterus settles lower in the pelvis
the pressure on the bladder and rectum is increased, and these vis-
cera become irritable, and are evacuated oftener than is the habit
of the individual.

In the primipara the presenting part actually engages in the
pelvic brim as a result of lightening, while in the multiparous
woman the uterus falls forward, the fundus becomes lower as the
uterus assumes the axis of the brim. .

With the onset of actual labor urination and defecation become
still more frequent, and there is a profuse secretion of vaginal and
cervical mucus. As the cervix begins to dilate, the ovum separates
from the lower segment, blood escapes, becomes mixed with this
cervical mucus, and produces what is known as the show (blood-
stained mucus).

As referred to above, the most reliable evidence of beginning
labor is the occurrence of rhythmic uterine contractions, found by
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internum. With the first occurrence of active labor pains, the ovum
is partially detached from the lower uterine segment. The internal
os expands, and the detached bag of waters protrudes into the cer-
vical zone, making the cervical canal funnel-shaped and increasing
its depth and width during the pains. In the intervals between
pains the cervical canal partially regains its eylindrical form until
the internal os has been permanently effaced.

\VAVAY
(IO
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F16. 37.—DivraTION OF THE CERVIX.

After the cervical canal has become obliterated, dilation of
the external os occurs, and the progress of labor is indicated by the
degree of canalization. This process differs, depending on whether
the woman is a primipara or has already borne children. In the
multipara the dilation is nearly uniform throughout its extent,
while in the primipara the obliteration takes place as has already
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less the pelvis is blocked and the force lessened by the ‘‘ball
valve’’ action of the head. When the membranes rupture pre-
maturely dilation of the cervix goes on more slowly and is
more painful, for the fetal head is not as good a dilator as the
elastic fluid wedge, the
bag of waters, with its
equable pressure. The
dilation is yet more
tedious when there are
malpresentations or mal-
positions, by reason of
the greater inequality of
pressure on the different
parts of the girdle of re-
sistance.

Complete canalization
of the cervix is obtained
by the careful preserva-
tion of the membranes
until they protrude at
the wvulvar orifice. The
membranes rupture usu-
ally by the time they
reach the pelvie floor,
though occasionally only
after the head has es-
caped.

° Cervical disease, such
as chronie endocervicitis,
malpresentations or frequent and indelicate vaginal examinations,
favor early rupture, which is termed ‘‘breaking the waters.”’

Softening of the Cervix.—The softening of the cervix is a
progressive process beginning early in pregnancy. Near term the
development of the uterus increases the size of the blood vessels of
the cervix, especially the veins, which, during a pain, when the
walls of the uterus are everywhere compressed by contraction upon
its contents, are unsupported by pressure, and become markedly
engorged. A serous transudation takes place into the cellular tis-
sues, loosening its structure, making it more dilatable.

F1G. 39.—CoMPLETE CANALIZATION OF THE
UTEROCERVICAL ZONE.
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Dilation of the Cervix.—The retraction ring, or ring of Bandl,
is the line of demarcation between the thickened upper segment of
the uterus and the thinned out lower segment, which becomes de-
fined during a pain. It is developed during the first stage of labor,
as during each contraction of the uterus there is a retraction of the
circular muscular fibers into the upper segment of the uterus, caus-
ing it to become thickened, while the lower segment becomes cor-
respondingly thinned. The retraction or contraction ring rises
higher on the uterus in proportion to the number and the strength
of the pains. While it is demonstrable in every labor during a pain,
near the end of the first stage it becomes more apparent, and its
presence has more significance in connection with fetal or pelvic
dystociie. According to Schroeder and others, the lower uterine
segment is developed in part from the cervix, in part from the
lower portion of the corpus uteri.

During the latter part of the first stage of labor the posterior
wall of the bladder and the anterior or pubic segment of the pelvie
floor are drawn up as the presenting part descends lower in the
pelvis and dilation progresses. The elevation of these structures is
more marked as the head escapes from the uterus. The bladder is
thus lifted partly out of the lesser pelvis away from injurious pres-
sure; only a small portion of the organ rises above the level of the

. pubic bones; the length of the urethra remains unchanged.

The duration of the stage of dilation is from two or three hours
to several days. The average length of this stage in the primipara
is sixteen hours; in the multipara eleven hours,

STAGE OF EXPULSION

The second stage of labor, or the stage of expulsion, begins when
the head passes through the dilated cervix and terminates with the
expulsion of the child. It is during this stage that the fetus under-
goes a series of passive movements, in the course of its passage
through the bony birth canal, which are deseribed as the mechanism

~of labor. These passive movements are necessitated by the fact
that the engaging diameters of the head are larger than those of
any other part of the fetal mass. Therefore, the essential mechan-
ical phenomena of the stage of expulsion are those pertaining to the
birth of the head.
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The Birth of the Head.—The fetal head is an irregular ovoid
body, with two leading poles, an occipital and mental process,
whose long axis is greater than any of the inlet diameters of the
pelvis, while its transverse diameter is about equal to those of the
pelvie-brim cavity and outlet and, in typieal labor, tightly fits the
birth canal. To enter the brim the head must flex upon the body
in order that the occipital pole may pass into the superior strait.

The essential cause of the head movements is the adaptation of
the head to the varying shape and course of the birth canal. The
movements which the head describes in its course are descent,
flexion, rotation, extension, restitution, and erternal rotation. Res-
titution and external rotation are additional movements which the
head takes after it escapes from the vulva in censequence of the
spiral motion of the trunk and consequent twisting of the neck in
the course of its descent.

Descent does not actually take place until the stage of expulsion,
as before this time, when the waters are intact, the expellent force
of the uterine contraction is transmitted to the head through the
entire uterine contents. When dilation is complete and the mem-
branes have ruptured, allowing the escape of more or less fluid, the
propelling force of the uterine contraction, supplemented by the
action of the abdominal museles, acts directly upon the fetus, pro-
pelling it along in the direction of least resistance, through the
course of the birth canal. The descent is a progressive process and
is coincident with the other steps of the mechanism. The head ad-
vances with the pains and recedes in the intervals. Under normal
conditions. i. e., a proper relation between the size of the head and
the pelvis, the advance and recession continue till the head is well
in the grasp of the vulvar ring. It is partly due to this phenome-
non that sufficient dilation of the soft passages is attained to allow
of the passage of the child without extensive laceration.

Flerion—During pregnancy, in order to conform to the shape
of the uterus and bring the long diameter of the cephalic ellipsoid
into conformity with the long diameter of the uterus, the fetus
assumes a posture of flexion, which is the normal posture of the
fetus in utero. This primary flexion is increased as the descent
begins. The head is so hinged upon the trunk that the occipito-
frontal diameter of the skull corresponds to a lever of unequal
arms, the frontal arm being the longer. When labor pains occur,
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in the longest diameter which is available for its passage, i. e., the
right or left oblique. At the outlet, however, the longest diameter
available for its exit is.the antero posterior. The head, therefore,
as it descends, must rotate about the axis of the birth canal to keep
its longest engaging diameter constantly in the longest diameter of
the pelvis during its passage through it.

4;-“&"&&

F1g. 41.—ReLaTioN oF Fig. 42.—ReraTION OF Fig. 43. —COMPLETE
THE SAGITTAL SUTURE  THE SAGITTAL SUTURE ANTERIOR ROTATION,
IN Ricar Occreito- IN RiGHT OccCIPITO-  SAGITTAL SUTURE AT
ANTERIOR AT THE  ANTERIOR IN CavIry. OvTLET.

Briu.

The lateral halves of the pelvie floor shunt downward and in-
ward toward the median line. In normal labor, as the head passes
the brim in complete flexion, the occipital pole of the eephalic ellip-
soid first strikes the lateral half of the pelvie floor, and, as it de-
seends, it is guided forward and inward beneath the subpubic arch.
It will be seen, therefore, that perfect flexion, a firm pelvic floor,
and cfficient labor pains are cssential to the completion of forward
rotation of the occiput. The relation which the sagittal suture
bears to the diameters of the pelvis during the descent of the head
from the brim to the vulvar outlet is the obstetric index of the de-
gree of rotation, for rotation has not been completed until the sa-
gittal suture of the fetal hcad is approrimately parallel with the
anteroposterior diameter of the pelvic outlet. Clinically, however,
complete rotation is seldom observed, as the head is usually ex-
pelled in a position slightly oblique to the median anteroposterior
plane of the parturient outlet.

In addition to complete tlexion, molding of the head and the

development of the caput succedaneum (an edematous swelling de-
11
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Ertcrnal rotalion is a still further rotation of the head after its
delivery, which is observed during the expulsion of the body. It
oceurs in consequence of the spiral movement of the trunk as it
follows the course of the pelvie canal in the several steps of the
mechanism, whick are less pertect than those followed by the
head.

The Birth of the Trunk.—The shoulders and the breeeh sue-
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cessively engage in the oblique diameter of the brim and rotate into
the anteroposterior diameter of the outlet, but they desecend
through the pelvis with a less perfect mechanism than that followed
by the head.

Since the shoulders and breech enter the brim of the pelvis in
the opposite oblique diameter to that taken by the head, the rota-
tion, imperfeet as it is, takes place in a direction opposite to that
taken by the head. The anterior shoulder is usually expelled first,
or it lodges behind the pubic bone and acts as a pivotal point about
which the posterior shoulder rotates. In which case the posterior
shoulder first appears at the ostium vagine and escapes over the
perineum.

A gush of bloody water, the discharge of the ‘‘hind waters,”’
generally accompanies the birth of the trunk.

Other phenomena having to do with mechanism are the forma-
tion of the caput succedaneum and the molding of the head, which
takes place under the pressure of the pelvie walls. )

As referred to above, the caput succedaneum is an edematous
swelling developed upon the presenting part of the fetus after the
membranes have ruptured. '

In a cephalic presentation the caput forms on the part of the
head below the girdle of resistance (the dilating cervix). The
vessels, which at this point are unsupported by pressure during the
uterine contractions, become engorged, a serous infiltration of the,
unsupported tissues takes place, and an edematous tumor develops.
The size of the tumor depends on the strength of the pains and the
length of the labor. Early rupture of the membranes in primipare
is always complicated by large caput formations. Its location
differs with the position in which the head has entered the pel-
vis, and, therefore, has a value in confirming the interpartal
diagnosis.

In left occipito-anterior positions the caput forms on the right
posterior parietal region. while when the occeiput has entered in a
1ight anterior position the caput will be found on the left posterior
parietal region. On the other hand, when the head has entered as
a right occipito-posterior, the edematous tumor appears upon the
left anterior, and in the left oceipito-posterior upon the right an-
terior parietal region. A long delayed second stage, in which the
head has rested for several hours in the lower portion of the birth
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(lose attention should be given to the fetal heart and the ma-
ternal pulse and temperature during the second stage of labor. It
will be noted that normally the maternal pulse rate is somewhat
aceclerated during the pains, but in the intervals between the pains
it should reassume the normal. .\ progressively quickened pulse,
when the woman is af rest, shows fatigue.  The maternal tempera-
ture is generally raised a degree or more during labor ; the elevation
is greater the more tedious the delivery,

The fetal pulse rate is retarded at the height of the pain, owing
to inereased arterial tension in the fetus. Prolonged labor or early
rupture of the membranes exposes the fetus to greater eireulatory
changes from interference with the placental eireulation.

The length of the second stage averages about two hours in
and abont one hour innultipare. though 1t may be as

primipare
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THE PLACENTAL STAGE OR THIRD STAGE OF LABOR

Three distinet physiological events take place in the third stage
of labor:
I. The separation of the placenta.
II. The expulsion of the placenta, the membranes, and
blood clots.
III. The retraction of the uterus.

The placenta is separated from its uterine attachment in the
meshy layer of the decidua by the sudden contraction of the pla-
cental site due to the retraction of the uterus, which takes place on
the expulsion of the fetus and liquor amnii. Further contraction

Fi1G. 44.—DiaGRAM ILLUSTRATING SEPARATION OF PLACENTA. EXTRU-
sION BY FETAL SuRFACE. Schultze’s Mechanism.

of the placental site continues as the uterus retracts. Its loosening
is also partly due to the extruding force of the uterine contractions.
There is a moderate bleeding in the intervals between contractions
until the separation is complete. After the placenta is completely
separated, its expulsion is effected by the expelling foree of the
uterine contractions, which recur at threc to five-minute intervals.
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Fi6. 45.—Lxm

(Schultze s mechanism), or it may be folded on itself and be ex-
pelled edge first (Duncan’s mechanism). It is probable that the ex-
trusive foree of the uterine contraction is sufficient to propel it
through the vagina, acting in conjunction with the tonicity of the
muscular struetures in the posterior segment of the pelvie floor.

Retraction of the uterus is the most important physiological
step of the placental stawe. Tt consists of a thickening and shorten-
ing of the walls of the uterus, due. tirst, to a rearrangement of the
muscular tibers: second. to the thickening and shortening of the
fibers themselves,  Only the upper segment participates in these
chanwees, the body and fundus become hard and firm and the musele
dhers by ther rettacton Peate the uterine vessels whieh have been
torn across by the separaton of the placenta.

The corvin and fowe e rorne segment remain passive and hang



Figs. 46 AND 47.—EXTRUSION OF THE PLACENTA EpGEwIse. Duncan’s
Mechanism.
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finally a computation should be made of the probable date of labor.

Important data concerning the present pregnancy, such as the
occurrence of hemorrhages, leucorrhea, unusual abdominal enlarge-
ment, abdominal pain, fetal movements, etc., should be noted, as
should the character of the vaginal discharges.

The mammary examination should include inspection of the
breasts, their shape and development, the condition of the nipples,
their form, size, and development.

The abdominal examination should determine the presence or
absence of complicating abnormalities, as:

(1) The presence of a pendulous abdomen, hydramnios, com-

plicating tumors, or twins.

(2) The development of the pregnancy, as shown by the height

of the fundus and the length of the fetal ovoid.

(3) The location of the placenta.

(4) The presentation, position, and posture of the fetus.

(5) The size and hardness of the fetal head.

(6) The location, rate, and rhythm of the fetal heart.

(7) The external measurements of the pelvis, including the

" diameters of the outlet in all primipare and in multi-
pare with a history of previous difficult labors.

Vaginal Examination.—The birth canal should be examined
for former injuries to the pudendum and vulvovaginal orifice, the
vagina, the cervix (including scars from previous operations), and
for tumors and inflammations in these locations.

The lower uterine segment should be examined for placenta
previa and the pelvic cavity explored to determine the relation of
the head to the pelvis, and for obstructing tumors, as incarcerated
dermoids, ovarian eysts, cervical myomata or osteomata.

Finally the numerical equivalent of the internal measurements
should be noted: (1) of the diagonal conjugate; (2) of the depth
of the symphysis pubis; (3) of the bisischial, and (4) of the an-
terior posterior at the outlet. The determination of these measure-
ments should be a routine procedure in every primipara and in
multipare whose history excites suspicion of pelvie contraction.?

11t is advised that the student or practitioner familiarize himself with the
routine of the foregoing examination, which may be applied to the woman seen
for the first time, already in labor, as well as to the patient who has placed
herself under the care of the physician early in her pregnancy.
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4. Locate the cephalic prominence.
5. Examine the upper fetal pole.

6. Locate the position of the anterior shoulder.
7. Locate the fetal heart.

S, External and internal pelvimetry and cephalometry.

Location of the Dorsal Plane and Small Parts.-——To locate the
dorsal plane and small parts the examiner faces the patient and
places the palmar surface of one hand tlat on the median section
of the uterine tumor at about the level of the umbilicus. Ile then
presses firmly backward toward the spinal column and the child
will be displaced to the side toward which its back lies and the
fluid content to the other. The ¢hild may he felt to slip from under
the hand. and palpation with the other hand will readily distinguish
the dorsim from the Huid part of the tumor by its greater resist-
ance.  IHaving located the dorsum to be on the left or right side of
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e mother, one hand is placed on the fundus or upper pole, mak-
g downward pressure in the direction of the fetal axis. This
eadies and arches the dorsum and brings it nearer to the abdom-

‘6. 48.—THE HaND IN THE MEDIAN SECTION, DIspLACING THE CHILD TO
THE SIDE TowaARD WHICH 18 Back Liks.

al wall, where it may be palpated with the other hand and identi-
:d by the length and breadth of the resisting plane, and dis-
nguished from the lateral plane by its greater width and con-
xity of the dorsum and the absence of a sulcus between it and
€ head. When the location of the dorsal plane is determined the
nall parts should be felt on the opposite side; they give to the



IASKed.

In posterior positions the lateral plane of the fetal body, with
the sulcus between the body and head. is most accessible, and the
small parts are easily appreciable and in the median section of the
abdomen.

Examination of the Lower Fetal Pole.—To examine the lower
fetal pole, the examiner faces the patient’s feet and with both
hands placed over the lower uterine segment just above and to the
mner side of Poupart’s Heament, tinger tips toward the mother’s
feet, and pahimar surfaces nearly facing cach other, grasps the lower
fetal pole between the hands, and by manipulation finds the pre-
sensing part. When the head is in the lower uterine segment, it is
recognized by its aed i a0l and there is a lateral suleus
between 1t and the trunk. 170 7 oad (s a’weas found sunk into the

pclvic vocavasioas b S ladee G b prdueipara whoen the relations
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between the size of the head and the size of the pelvis are normal.
This is not so in the multipara unless lightening has oceurred, when
the head will be found in the excavation before labor in one-third
of multiparous women.

F1g. 50.—EXAMINATION OF THE LOWER FETAL PoLE.

The breech alone is smaller, though with all of its component
elements it is larger than the head. It lacks, however, the hard and
globular feel of the head, presents no sulcus between the presenting
part and the trunk, and is never found in the ercavation before

labor.
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noting that the hand opposite to the cephalic prominence sinks
more deeply into the excavation, or in women with thin, lax abdom-
inal walls the head may be grasped with one hand held transversely
across the suprapubic region and the cephalic prominence pal-
pated. Its location affords some aid in deciding whether the child’s
back lies to the right or the left.

Examination of the Upper Fetal Pole.—To examine the upper

Fie. 52.—ExaMiNING THE UprpPeErR FETAL PoLE.

fetal pole the operator stunds facing the mother and places both
hands over the upper uterine segment, the palmar surfaces nearly
facing each other, and grasps the content of the upper segment and
attempts to ballott it from side to side. The hard globular head
may be tossed from side to side, while the breech, which lacks the
flexible attachment of the head to the trunk, is less mobile and is
of greater bulk. In the intervals of uterine relaxation the breech
may be broken up into its component parts by deep circular move-
ments of the flat hand. The ease of palpation is largely dependent
upon the amount of liquor amnii present and the laxness of the
abdominal wall.

Location of the Anterior S8houlder.—The location of the an-
terior shoulder indicates the position of the child’s back and serves
as a check in the abdominal diagnosis of position. When the an-
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Location of the Fetal Heart.—The point at which the fetal
heart tones are heard loudest is called the focus of auscultation.
The heart is usually heard in its maximum intensity over an area
of about 7.5 em., or three inches, in diameter. The location of this
area is of importance in distinguishing between right and left, and
anterior and posterior positions of the child’s back. When the
heart sounds are heard on the left side of the abdomen, it indicates
a left position, while when the heart tones are on the right side the
dorsum_is to the right. The relation of the heart tones to the
median line, _Wh—e:t_hgr near to it or far from it, indicates respectively
an anterior or posterior position of the back. In right dorsal posi-
tions {00 much dependence must not be placed on the location of
the heart sounds for diagnostic purposes, as the trunk may be in
a right dorsal-anterior position and the head in a right occipito-
posterior, owing to the fact that the right oblique diameter at the
inlet is larger than the left and the head elects it, while the normal
obliquity of the uterus is to the right, and the whole organ is
slightly rotated in its long axis toward the left.

The heart sounds are best transmitted through a solid medium.
Therefore, they should be heard at a point where the uterine wall
can be firmly depressed into contact with the fetus. Such a potnt
18 over the lower angle of the left scapula of the fetus, or the up-
per part of the fetal dorsum, which offers a surface for firm contact.

Heart sounds in the upper uterine segment ahove the umbilicus
indicate a breech, in the lower portion of the abdomen a cephalic,
presentation. The position of the heart tones is only of positive
diagnostic value in determining presentation in primiparee, in whom
the presenting part sinks into the lesser pelvis, for it must be re-
membered that the heart is situated nearly midway between the
ends of the fetal ellipse, and, therefore, in multipar®, in whom
neither pole sinks into the pelvis before lightening, the heart may
be heard either above or below the umbilicus without having a
definite diagnostic significance.

External Pelvimetry.—External pelvimetry should be prae-
ticed on every woman, pregnant for the first time, who places her-
self in care of a physician, and on all multiparee who have experi-
enced difficulty in previous deliveries, as the suggestive value of
the external measurements cannot be overestimated.

In order to measure the external diameters of the pelvis we use
12
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ous unless there is a compensating space posteriorly, as it prevents
the occiput from emerging directly under the symphysis pubis, and
causes it to slide down upon the ischiopubic rami before it can
escape. The distance between the ischial tuberosities is normally
about four inches. or 10 em., while the antero-posterior, measured
from the summit of the subpubic arch to the sacral tip, is about
five inches, or 125 em. From the obstetric standpoint this diam-

F1G. 55.—MEASURING THE DISTANCE BETWEEN THE IscHiaL TUBEROS-
ITIES (THE BISISCHIAL DIAMETER).

eter has two sections. an anterior sagittal, which is measured from
the center of the bisischial line to the subpubie ligament, and a
posterior sagittal taken from the center of the bisischial line to
the sacral tip; it is this latter section which must be ample in
order to accommodate the head as it emerges from a pelvis with a
deep symphysis, narrow arch, or contracted transverse. When the
posterior sagittal is below 8.5 em., and the bisischial is contracted,
spontaneous delivery of the average size child is impossible. A
material increase in the length of the anteroposterior outlet diam-
eter may be secured by turning the patient in the extreme latero-
prone posture.
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The width of the subpubic angle is usually estimated from the
lepth of the symphysis, and the length of the bisischial diameter,
or when the symphysis measures more than 5.5 c¢m., or the bis-
schial is 8 em., or less, the angle is always less than 90°.

The transverse at the outlet has already been referred to under
xternal pelvimetry. It may be measured externally by placing
he woman in the exaggerated lithotomy position with the thighs
‘oreibly flexed on the abdomen, and taking the distance between
he inner aspects of the ischial tuberosities on a line drawn through
he anterior margin of the anus.

The bisischial (or transverse) may be approximately estimated
vith the hand by placing the half hand in the vagina and turning
t at right angles, so that its greatest width is between the ischial
uberosities, which shows that there is sufficient space for the pas-
age of the normal head.

The diagonal conjugate is measured as follows: The index and
econd finger of one hand are passed into the vagina (the patient
)eing in the dorsal recumbent position with the thighs flexed on
he abdomen, legs flexed on the thighs, and the thighs abducted)
aind the tip of the sec-
d finger is placed
against the center of
-he summit of the prom-
mtory of the sacrum.
~hile the radial edge of -
‘he hand is brought up Lo
wgainst the subpubic | ‘

igament, and the point ;
f contact marked with ‘ ‘
‘he fingernail of the in- co o b |
Jex finger of the other ‘ B \
sand. and the hand ‘ !
withdrawn. The dis- ; .
ance between the two '
points of contact is |

neasured, and this |

neasurement is the |

ength of the diagonal
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tention to the mechanical factors in labor, the powers, the passage,
and the passenger. At present we have no way of estimating the
actual dynamic force of the labor pains in the individual woman.
We can, however, with comparative accuracy, record the pelvic
measurements, but the estimation of relative size of the head to the
particular pelvis presents a difficulty not easily surmounted, owing
to the fact that what the particular head will do in its relation to
the particular pelvis depends not only upon its measurements, but
upon its malleability or molding power, which is again largely de-
pendent upon the force and character of the labor pains. There-
fore the best cephalometer in borderline cases is the test of labor.

However, the size of the fetal head may be determined with
approximate accuracy by measurements taken through the abdom-
inal wall before the head has entered the pelvis and is perfectly
flexed. The hands are placed upon the abdomen as for palpating
the lower fetal pole, and the head is caught between them. The
poles of the pelvimeter are held against the abdomen between the
middle and the ring fingers of each hand, which overlie the ends
of the occipito-frontal diameter. An assistant handles the pelvim-
eter and, by making firm pressure against the abdominal wall,
takes the reading. This reading corresponds very closely to the
length of the occipito-frontal diameter. From this measurement
the biparietal diameter is estimated by deducting 2 ¢m. from the
occipito-frontal when the latter is below 11 ¢m., and 2.5 cm. when
the occipito-frontal is above 11 em.

PREPARATION FOR LABOR

Equipment of the Practitioner’s Obstetric Bag.—1¢ must cver
be kept in mind by the student and practitioner that the conduct
of labor or of an obstetric operation demands the same surgical
cleanliness as is obscrved in opening the peritoneal cavity. The
obstetric ‘' kit’’ should be equipped with the necessities for secur-
ing this cleanliness, as well as the instruments and appliances for
meeting the several obstetric emergencies.

The obstetrie handbag should contain :

1. Two sterile hand brushes.

2. Green soap.

3. Bichlorid antiseptic tablets and lysol,

4. A Kelly pad.
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A fountain syringe.

A rectal tube.

One large glass or metal intrauterine douche tube.
A soft rubber catheter.

A Robb leg holder.

An obstetric forceps.

A pelvimeter.

A hypodermic syringe.

Full curved Hagedorn needles.

Needle foreeps.

Suture material (catgut and silkworm gut).
Three Kocher clamps.

Cord scissors and heavy straight scissors.

Two 4-pronged volsella.

A large Sims’ speculum.

A Ward placental forceps.

Two sponge-holding forceps.

A curette.

Sterile gauze sponges.

Sterile gauze (in a container) for uterine packing (3 inches
yards), or three or four gauze roller bandages (3 inches

Sterile tape for the navel.
An ether inhaler.

A thin gum rubber apron.
A sterile operating gown.

In addition to the above equipment, the bag should also con-
tain the following drugs: ‘

1.

Four ounces of Squibb’s ether—ampules of pituitrin (P. D.

& Co., or Burroughs’ Wellcome).

One ounce of Squibb’s fld. ext. ergot.

One ounce of a 2 per cent. solution of silver nitrate.
Morphin sulphate tablets, 1§ gr.

Strychnin sulph., 1/50 gr.

Hyoscin hydrobromate, 1/200 gr.

Sol. of chloral hydrate, gr. xv to the drachm.
Squibb’s fld. ext. veratrum viride.

Soft capsules quinin bisulphate, gr. v.

A tube of sterile lubricant.
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Supplies to Be Prepared by the Nurse.—The nurse should
be supplied with a list of the things which she should have ready,
and this list should include:

A half dozen clean sheets.

One dozen freshly laundered towels.

Two pieces of rubber sheeting wide enough to reach across the
bed (in emergency, table oilcloth may be used for the bed protec-
tion).

One dozen pieces of cheesecloth, 18 inches square, for wash
cloths.

Two or three pieces of unbleached muslin which have been
laundered, one and one-quarter yards long by one-half yard wide,
for abdominal binders.

A pair of scissors.

Two dozen medium size shield pins (safety pins).

An agate douche pan.

Two or three agate basins of two -quart capacity.

A slop jar, or waste pail.

Two new hand brushes.

Seven gallons of hot and cold sterile water in sterile containers,
covcred.

One yard of strong linen bobbin or a package of sterile tape
(1/10 of an inch in width) for tying the navel cord.

One hot water bag.

One woolen blanket to wrap the child in.

An infant’s bathtub.

A bath thermometer.

One sterile package of navel cord dressings.

One-half pound absorbent cotton.

Castile soap for child’s bath.

Sterile olive oil or vaselin to anoint the child.

Four ounces of liquid green soap.

Four ounces of lysol.

100 bichlorid tablets or germicidal dises.

The child’s clothing.

The hand brushes, scissors, gauzes, towels, and ligature material
for the child’s navel should be wrapped in a towel and sterilized
by steam for an hour before using. It is well to do this at the
beginning of labor and keep them enveloped in a towel until they
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Dry .Heat.—Instruments, basins, etc., may be sterilized by ex-
posure, in an oven, to dry heat of 284° for half an hour. When it
is impossible to secure steam sterilization for sheets, towels, gauzes,
ete., they may be wrapped in several layers of thick wrapping paper
and baked in an oven for half an hour. Greater dependence may
be placed on their sterility by repeating the baking after an in-
terval of several hours before using. Dry heat does not have the
power to penetrate dressings and sheets as well as flowing steam.

Boiling for ten minutes is equal to a thirty minute exposure to
steam. Both may be utilized for the sterilization of instruments.
The germicidal efficiency of boiling is materially increased by the
addition of one and a half per cent. of sodium carbonate or wash-
ing soda to the water used. The employment of a soda solution
removes the greasy matter from the material sterilized and pre-
vents the metallic instruments from rusting.

The chemical antiseplics used in obstetric practice are:

Bichlorid of mercury.
Biniodid of merecury.
Chlorinated soda solution.
Creolin.

Lysol.

Tincture of iodin.

The bichlorid of mercury (sublimate) solution is used in the
strength of 1 to 2000, and is prepared by dissolving one tablet con-
taining vii ss. grs. of hydrargyri bichloridi, to which either acidi
tartarici or ammonium chloridi is added to increase the solubility
in two pints of water.

The mercuric biniodid solution is also used in a strength of
1/2000; it has an advantage over the bichlorid, in that it does not
irritate the skin or tarnish instruments, but is not so commonly
used, owing to its greater cost. The solution is made by adding
vii ss. grains each of mercuric biniodid and potassium iodide to
two pints of water.

The chlorinated soda solution is used in a strength of 1 to 10,
and is prepared by adding oz. 1 of liquor sode chlorate to oz. ix of
water; its odor is lasting and disagreeable; it is an efficient anti-
septic for the hands, and does not tarnish instruments.

Creolin and lysol are used in strengths of 1 to 100, and are pre-
pared by adding two and one-half drachms of creolin or lysol to
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minutes, special attention to be given to the finger tips and free
edges of the nails. The removal of the dirt and superficial epithe-
lium is mechanical and takes time. This preliminary scrubbing is
the most important step in the hand preparation.

3. The soap and suds are thoroughly removed by rinsing in
sterile water. When sterile water is not available, running tap
water will suffice, care being taken not to allow the hands to come
in contact with any unsterile object.

4. The hands are then immersed for two minutes in a 70 per
cent. alcohol solution and the forearms serubbed with gauze wipes
wet with the solution. This helps to remove the fatty matter from
the skin, and by dehydrating the skin makes the antiseptic, into
which the hands are next immersed, sink into it more deeply.

5. The hands and forearms are next held in a mercurial solu-
tion (1 to 2000) for five minutes. A solution of sublimate in 70 per
cent. alcohol is more effectual than the aqueous solution.

The hand brushes used in the preliminary serubbing with soap
and water must be sterile. Their sterilization may be accomplished
by boiling in a soda or a lysol solution for ten minutes, when a
proper sterilizer is not available. The foregoing method of hand
preparation has proved eminently satisfactory for a number of
yvears, and has, in my clinics and private practice, supplanted -all
other methods, except the chlorinated soda method, which may be
used when the hands have been recently exposed to inféctious ma-
terial. .

Steps 1, 2, and 3 are the same as in the method already de-
scribed.

While the hands are still wet from rinsing off the soap, the skin
is covered with a paste made by wetting with boiled water a handful
of fresh chlorinated lime. The paste is rubbed over the hands with
a crystal of washing soda, making a lime lather, and then the hands
and forearms are scrubbed in the lime paste with a soft sterile:
hand brush for five minutes, rinsed with sterile water, immersed -
in a solution of 70 per cent. alcohol, and finally rinsed again with
sterile water.

After the employment of one of the foregoing methods the
hands are covered with sterile rubber gloves and the accoucheur is
ready to proceed with the vaginal examination, the conduct of the
labor, or his operation.
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secretion being sufficient for its protection. In case of profuse
greenish, yellowish, or fetid discharges, the vaginal and cervical
canal may be prepared by cleansing with green soap and warm
water, using the fingers of the sterile gloved hand as a serub instead
of gauze or cotton. Great care must be exercised to use only gentle
friction, as the destruction of the vaginal epithelium by too great
trauma diminishes its resistance to infection. The preparation is
" completed with an antiseptic douche of 1 per cent. lysol. This
douche should be continued for at least five minutes, the reservoir
being at a low elevation.

The object of this cleansing is prophylaxis not alone against
infection of maternal wounds, but of the c¢hild’s eyes as well.

When the patient has been scen a few wecks before labor, and
is the subject of a profuse or purulent vaginal discharge. disinfec-
tion may be effected by douching twice daily with a 2 per cent.
lactie acid solution, a gallon or more being used at each sitting.

No attempt is made to sterilize the cervical canal unless intra-
uterine manipulation or instrumentation is contemplated, in which
case the cervix is exposed with a speculum and the canal painted
with the tineture of iodin.

It is well for the nurse, after cleansing the external genitals, at
the onset of labor, as already described, to apply a compress kept
wet with a saturated boric acid or weak sublimate solution, to be
worn during the first and second stage. Before each internal ex-
amination the compress is removed and the genitals are carefully
bathed with an antiseptic solution.

SIGNS OF BEGINNING LABOR

The precursory signs of beginning labor, as recognized by the
patient herself, are lightening and irritability of the bladder and
rectum, shown by frequeney of urination and bowel movements.
The woman may be conscious of the uterus sinking lower in the
pelvis and her waist bands becoming looser a week or ten days
before the subjective signs of actual labor occur.

The subjective signs of actual labor are:

(1) An increased frequency of urination and defecation.

(2) The occurrence of a bloody vaginal discharge—the show.
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gaged, which should be the case in all primipare at the beginning
of labor if there is no disproportion between the head and pelvis
or other abnormality. Should the head not be engaged, he should
proceed to measure the diagonal conjugate and the other diameters
of the brim and outlet, and note the general shape and inclination
of the pelvis.

(5) The cervix, for the amount of dilation, its dilatability and
for former injuries.

(6) The bag of waters, to determine whether the membranes
are ruptured or unruptured, and, if still intact, their shape and
size.

(7) The presentation, position, and posture, and the presence
of a caput succedaneum, if the waters have escaped, and its size.

Finally he should determine the rate of progress in the first
stage, by the degree of cervical dilation, the condition of the bag
of waters, and the foree of the uterine contractions. In the second
by the situation of the leading pole, the occiput, as related to the
landmarks of the birth canal, the degree of rotation as shown by
the relation of the sagittal suture to the outlet diameters,.and the
advance of the head with each pain.

In the internal examination a vertex presentation is recognized
by the hard globular character of the head and by tracing the
sutures and fontanelles. The position of the vertex is determined
by locating the sagittal suture and its two terminals, the anterior
and posterior fontanelles, and finding which end is forward. Pos-
ture is recognized by noting the relative descent of the fontanelles
in their relation to the planes of the pelvis. When the flexion s
perfect, the posterior fonianclle s found at a lower level and 1s
more accessible than the anterior. When the head is semi-flexed
the anterior and posterior fontanelles may be found upon the same
level in their relation to the pelvie plane in which they lie. Ex-
amine deliberately all accessible fetal parts with a firm touch, for
a positive diagnosis of the position, the posture, and the relation
of the presenting part to the pelvis must be made. An anesthetie
may be necessary.

The examination is best begun during a pain and continued into
the interval. The frequeney and strength of the pains and the -
general condition of the patient, including her pulse and tempera-

ture, should complete the observation.
13
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‘morphia, gr. 14 ; atropin sulph., gr. 1/150, may ease the severity of
the pain occasioned by the passage of the head through the rigid
cervical ring which it relaxes.

The employment of chloroform or ether (to the stage of gen-
eral relaxation) is very rarely permissible in the latter part of the
first stage to relieve the cervical spasm (when the pains are fre-
quent, strong, and rcgular and the canalization is almost com-
pleted), the continued use of chloroform or ether at this time, how-
ever, is almost certain to impair the efficiency of the pains. For,
once begun, it cannot be easily discontinued till the expulsion of
the child. Prolonged chloroform inhalation is dangerous, pro-
ducing organic changes in the liver besides being a cardiac de-
pressant. Chloroform or ether should therefore be withheld until
absolutely required in the latter part of the perineal stage.

In the first stage one careful internal examination which shall
determine (1) the size and condition of the cervix; (2) the condi-
tion of the membranes; (3) the presentation; (4) the position;
(5) the posture, and (6) the relation of the presenting part to the
pelvis, will usually be sufficient. Frequent vaginal examinations
expose the woman to infection. Nothing so surcly protects the
parturient against infection as the avoidance of all internal inter-
ference. In many of the foreign clinics labor is conducted to its
termination without a single internal examination being made. The
midwife watches the progress of labor by abdominal palpation.

Careful observation must be made of the maternal and fetal
pulse rate throughout the course of this stage of labor. A rise in
the maternal pulse in the intervals between the pains is a sign of
muscular fatigue. A fetal pulse of below 110 or above 160 to the
minute should be regarded as a signal of danger to the child. The
significance of the change in rate of the fetal pulse is greater after
the membranes have ruptured, for the child is comparatively safe
from interference with the placental circulation when the mem-
branes are still intact. Therefore {ime and patience should be the
basic principles in the management of this stage. It is only in the
event of evidences of suffering or exhaustion on the part of the
mother or the child that active measures are permissible for accel-
erating or terminating this stage. It is a general rule to remain
with the patient, or at least in the house, from the time the external
08 has reached the size of a silver dollar (2 inches in diameter).
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history of previous precipitate deliveries, for slow delivery is the
surest prophylactic against outlet injuries.

Position of the Patient in the Second Stage.—Intelligent ad-
vice as to the position of the patient in the second stage of labor
contributes largely to her comfort, and has some definite influence
on the course of the mechanism. The latero-prone position, with
the hips slightly elevated, favors anterior rotation, besides relieving
the patient of much of the severe sacral pain experienced at this
time. The patient should lie on her left side in left vertex positions
and on the right side when the occiput is to the right, until the
rotation is completed. ’

During the perineal stage the left lateral position offers decided
advantages, in managing the escape of the head by preserving a
more perfect mechanism and diminishing to some degree the ex-
pulsive power of the voluntary muscles.

For all internal examinations the dorsal recumbent position is
the best, while an exaggerated Trendelenburg posture aids ma-
terially when the abdomen is pendulous by bringing the axis of
the uterus into that of the pelvic brim.

Examinations.—As in the first stage, vaginal eraminations
should be infrequent, a single examination at the beginning of the
second stage usually being sufficient. This should be made imme-
diately upon the rupture of the bag of waters, as it is desirable to
make sure that the cord or a hand has not prolapsed with the gush
of waters and that no other irregularity is present. Once assured
that the head is engaged and all is normal, further interference
within the passages is not only unnecessary but is injurious. To
examine internally in the second stage oftener than once an hour
is unnecessary even for the tyro. The progress of labor while the
head is passing the brim may be observed by palpation over the
lower abdomen. After the head has sunk well into the lesser pelvis,
the rate of descent may be watched by examining through the pel-
vie floor, with the finger on the skin surface near the posterior vul-
var commissure. By deep pressure at this point, the head can be
felt before it rests on the floor. When it begins to distend the pos-
terior segment, inspection will furnish the necessary information.
By thege means internal manipulations may be reduced to a mini-
mum, and sometimes they may be wholly omitted.

Anesthetics.—During the latter part of the perineal stage an
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anesthetic, if properly administered, may be used with advantage
to the woman. Ether should be the choice, administered by the
open method. The aim in obstetric anesthesia is to blunt the pain,
not to abolish it, hence it is given only with the pains for short
periods and intermittently. At the moment of expulsion it may
usually be carried nearly or quite to the surgical degree. When
complete anesthesia is required for obstetric operations, we have
found the employment of ether-oxygen vapor narcosis to have de-
cided advantages. being less liable to narcotize the child. The ex-
cessive use of anesthetics, especially chloroform, is dangerous and
is not infrequently a contributing cause of death in labor.

It is generally a good rule to withhold anesthetics as long as
the pains are well borne without them, as it is beyond question
that they impair the strength of the uterine contraections.

Recent studies have shown that the use of chloroform during
labor is not safe. and is capable of producing serious and even fatal
organic changes in the mother.

Many untoward results have followed upon the careless and
faulty methods of administration during labor. owing to the gen-
eral impression, which has become traditional. that the pregnant
woman bears an anesthetic better than her non-parturient sister.
This is not so. Care in administration is just as essential here as
in the narcosis for surgical opcrations.

The head should be low and turned slightly to one side. false
teeth must be removed. the clothing about the neck loose, the eves
covered with gauze pads moistened in borie acid solution. The
skin about the mouth and nose protected from ether irritation by
smearing with sterile vaselin, the heart carefully examined, and
the pulse counted and recorded before the narcosis is begun. The
open method should be employed. The mask known as the Fergu-
son inhaler affords large evaporating surface and ample air space.
The ether is dropped upon the mask, using five to ten drops at
cach respiration. Whatever effect is to be produced must be ob-
tained before the pain reaches its height. for normally at the acme
of the uterine contraction the abdominal muscles fre fixed and
respiration is temporarily suspended.

Regulation of the Expelling Forces.—If the pains aie feeble
they may be stimulated by massage of the uterus and postural
methods, as by the employment of the squatting posture for the
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patient during the pain. The pressure made by the thighs upon
the abdomen augments the expelling force of the abdominal mus-
cles.

‘When the labor is over-rapid, the force of the pains may be
moderated by the use of anesthetics and by regulating the action of
the voluntary muscles by the latero-prone posture.

Anesthetics can retard or arrest expulsion according to the
freedom of the dosage. This has a decided bearing on the preven-
tion of pelvie floor injuries, as the chief prophylaxis against pelvie
fHoor lacerations during the birth is the slow and gradual delivery
of the head by its smallest circumferences, allowing sufficient time
for the dilation of the vagina, the pelvie floor, and the vulvovaginal
orifice.

The Perineal Stage..—When the head begins to bulge the peri-
neum the patient is placed in the lateral posture, and the expulsion
is retarded until the resisting structures have had time to stretch,

F1G. 59.—MANAGEMENT OF PERINEAL STAGE, WOMAN IN LATERO-PRONE
PosiTiON.

the speed of the delivery being controlled with anesthesia and by
pressare with the fingers against the advancing occiput, for not
only the rate but the mechanismn of the expulsion must be regu-
lated by keeping the smallest circumference of the head in the
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grasp of the resisting girdle. This may be done by maintaining

exaggerated flexion, by making pressure on the occiput until the

occipital protuberance is free and the nucha is well up against the

subpubic arch, At the same time, the pelvie floor may be supported

by upward pressure with the

outspread hand, applied to the

distended perineum, so that the

thumb and index finger encircle

the posterior commissure of the

vulva, or by pressure with the

thumb and index finger posterior

to the anus, as in Fig. 59, which

helps to crowd the head further

into the subpubic arch as the

forehead is about to escape, and

so relieve the tension on the

fascial structures of the pelvie

tloor. The suboecipito-bregmatic,

suboccipito-frontal, and the sub-

aceipito-mental  circumferences

should suecessively pass through

the vulvar ring. From the time

the pelvie floor begins to bulge.
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blood is probably brought about by the foree of thoracie aspiration
in the child.

After the cord is clamped and cut it may be tied firmly with
aseptic narrow linen bobbin, about 2.5 em. (1 inch) from the um-
bilicus, after the jelly of Wharton has been pressed out from the
part to be ligated, by reclamping the cord at this point with a broad
Kocher compression forceps. The excess of cord is then cut away
with a pair of sterile scissors, about 14 of an inch outside of the
ligature, and the end of the stump pressed with a sterile gauze
sponge to see if it bleeds. If any oozing continues, the cord should
be tied again on the proximal side of the first ligature.

Dickinson has suggested and practices excision of the cord at
the cutaneous margin of the umbilicus; he ecatches and ligates the
umbilical vessels individually with fine catgut, and then sutures the
skin edges over the excised stump and seals the wound with a pri-
mary sterile dressing. This is an execllent disposition of the cord,
but to our mind dangerous teaching for general practice, as its
success depends absolutely on an aseptie technique.

A second clamp or ligature to control the placental end of the
cord is required in case of twins, since otherwise, if the placental
circulations communicate, the second child may be lost by hemor-
rhage from the cut end. When we can be sure that there is not a
second fetus, there is some advantage in allowing the blood in the
placenta to escape and thus diminish the bulk of the placental mass,
which facilitates its subsequent delivery.

MANAGEMENT OF THE PLACENTAL STAGE

From the moment the head is born the hand of the obstetrician
or the nurse should be held on the abdomen over the fundus of the
uterus till the placenta is expelled and the retraction of the uterus
is complete. There is usually an interval of from three to five
minutes after the birth of the head before contractions are resumed.
During this time the hand on the fundus may make gentle friction
to promote the normal contractions if there is any vaginal hemor-
rhage. 1f. howcver, thare s none, the fundal hand should remain
passive,

The placenta is usually expelled spontaneously in the course of
fifteen to twenty minutes. Should this not be the case at the end



THE MANAGEMENT OF LABOR 183

of half an hour, no hemorrhage occurring in the interim, attempts
at expression of the placenta after the method of Credé may be
employed.

Credé’s method is to reinforce the expulsive strength of the
uterine contractions by grasping the fundus through the abdominal
wall, with the thumb in front and the fingers behind, and, at the

Fig. 61.—GrasriNg THE Funxpus AccORDING To CREDE.

acme of the pain, not sooncr, compress the fundus firmly downward
tn the axis of the birth canal. The fundus should be carried well
back during the manipulation to bring the uterine aris more into
the line of the vaginal aris. This process may be repeated with
cach pain, at the acme of the contraction, until the placenta is de-
livered. Vaginal blceding will appear in the interval between con-
tractions when the placenta begins to separate.  This bleeding is
from the placental site, which cannot retract untjl the placenta is
completely detached. No traction should be made on the cord to
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assist the delivery of the placenta. Oeccasionally, when the placenta
is in the vagina or in the grasp of the lower segment, funie traction
is admissible. The separation and expulsion of the placenta from
the upper. contracting segment of the uterus may be recognized by
an upward movement of the fundus, as the placenta passes into the
lower segment and vagina.

Expression by the Credé method may frequently be aided by
the patient straining forcibly during the manipulation. Should

S RN

Fic. 62.—ErrFect or CrepeE’s MeTHop oN THE UTERUS.

expression of the placenta fail, and there be no uterine bleeding,
the placenta may be left in the uterus for several lhours, without
injury to the patient, at the end of which time spontancous delivery
may occur or a single expressive effort may cause its expulsion.
These external methods failing, or in event of uterine hemorrhage,
the placenta may be removed manually by seizing its lower edge
with the gloved hand in the vagina and the fingers passed through
the cervix.,  Great care must be exercised to see that no fragment
is left behind. A digital exploration of the interior of the uterus
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will determine if the afterbirth has ecome away complete. On ex-
pulsion of the afterbirth it should be turned into the membranes
with its fetal surface out, that the membranes may be twisted into
a rope and gently pulled away from the uterine attachment by
slight traction in the axis of the uterus. This traction should only
be made when the uterus is in relaration, as during its eontraction
the membranes may be held in its grasp, torn off, and left behind.

Examination of the Placenta and Membranes.—The placenta
and the membranes should be carcefully inspected to learn whether
fragments of either have been left behind in the passages.

The membranes are best examined by transmitted light, to see
that both amnion and chorion are complete. When viewed in this
manner, a single membrane is quite translucent; both together are
somewhat opaque.

Fragments of membrane, wholly or partly in the vagina, should
be removed. When wholly in the uterus they are better left to be
expclled wilh the lochial discharge, the patient being placed in the
Fowler position in order to secure postural drainage.

Manipulation within the passages, especially within the uterus,
for picces of retained placenta or membrances, at the close of labor
ts unnccessary and exposes the woman to infection,

TREATMENT OF INJURIES TO THE SOFT PARTS FOLLOWING
LABOR

Cervical Lacerations.—Some degree of cervical laceration
takes place in nearly all primiparous labors; the majority need no
treatment as spontancous union takes place if the convalescence is
aseptic and the injury is not too extensive. The tear is usually
unilateral, and on the left side when the birth has been spontane-
ous; bilateral when the delivery has been instrumental, particu-
larly when the head has not passed the cervix before the forceps
were applied.

Cervical lacerations which give rise to troublesome hemorrhage
or are extensive should be immediately closed by suture.

Method of Rcpair—Frequently no anesthetic is necessary, as
the cervical tissues are insensitive owing {o the long trauma which
they have sustained during the labor. If narcosis is needed, cther
should be the choice. The patient is placed on a table in the lithot-
omy position with her legs retained by a proper leg holder. A
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tice and among the better class of patients than in the women of
the working class attended in hospitals. This is due largely to the
frequeney of surgical intervention before nature has completed the
dilating process, an unfortunate practice which is common with
many busy general practitioners who attend midwifery cases.

The principal contributing and exciting causes of pelvie floor
injuries may be found in the funnel pelvis with its narrow pubic
arch, which pushes the advancing head backward so that the nucha
pivots on the ischiopubic rami in extension, and thus exposes the
posterior segment of the pelvie floor to greater distention. A rela-
tively small vulvovaginal orifice, or rigidity of the pelvic floor, or a
primipara advanced in years, predispose to lacerations because of
the inelasticity of the pelvie soft parts.

Faulty mechanism, as unrotated occipito-posteriors, in which
the flexion is incomplete, too rapid delivery without previous prep-
aration of the vagina and vulvovaginal orifice, and the unskilled
and improperly timed use of instruments make up the chief ex-
eiting causes. '

Lacerations of the pelvie floor may be complete or incomplete,
and when incomplete the tear may be extcrnal, when only the ex-
ternal structures are involved and the levators are left intact, or
tnternal, when the tear runs up on one or both sides of the rectum,
along one or hoth vaginal sulei through the fibers of the puboreec-
talis and pubococeygeus but without skin injury, or combined,
when the laceration is both intemﬂl’and external, beginning in one
or both vaginal sulei and severing all of the structure from above
downward, and from within out between the vagina and the rectum.
‘When the laceration is confined to one side it takes nearly a straight
course, terminating below in the perineum and above in the vaginal
sulcus. When the tear extends into both vaginal sulei the tear pre-
sents a Y shape, which allows the anterior wall of the rectum to
protrude into the vagina with each straining effort, owing to the
division of the levator fibers in front of the rectal tube.

Complete tears include a division of all the soft structures be-
tween the vagina and the posterior rectal wall, including the sphine-
ter ani muscle.

Degrees of Laceration—A simple classification is one which
divides injuries of the soft parts into tears of the first, second, and
third degrees.
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1esthetie is necessary, and cether administered by the open method
preferable.  When the patient is anesthetized and in position, the

G. 64.—SUTURE OF AN EXTERNAL UNiLATERAL Tear or THE VuLvo-
VAGINAL ORIFICE.

ilva. pubes, inner surfaces of the thighs, and the vagina should he

ecansed as for a vaginal operation, and the disinfection completed

ith a vaginal douche of a saturated borie acid solution, .\ large

erile pack of gauze is then placed in the vagina, against the cer-

X, to prevent the lochia from tlowing over the field of operation.
14 -
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gauze compresses, and the full extent and character of the injury
made out. We begin the repair by placing the sutures in such a
way as to accurately restore the normal relations of the parts. This
is best done by introducing the first suture just above the upper-
most angle of the suleal tear, and closing the lacerations in the
sulei from above downward, the plane of each suture being nearly
parallel with the skin surface of the perineum, the deeper portion
of the loop being nearest the skin, so that the severed structures
may be grasped and lifted up and attached to the vaginal septum.
‘When the lacerations in the vaginal sulei are properly closed the
remaining wound in the skin surface will be insignificant, and may
be brought together with three or four sutures introduced from the
skin side (as in Figs. 64, 65). The stitches in the sulei should
be placed at intervals of 14 an inch, beginning at the upper or
vaginal angle of the wound. A full curved Hagedorn needle, armed
with No. 2 chromic gut, is entered close to the edge and just above
the upper angle of the wound, and given a wide lateral sweep
through the lip, catching the severed ends of the puborectalis,
emerging just short of the bottom of the wound. It is then rein-
serted at the bottom and passed in a reverse direction through the
opposite lip, emerging close to the edge. Care is needed to avoid
passing the needle into the rectum. The loop, as the suture is
drawn taut, should be nearly circular, bringing all parts of the
severed surface into apposition. As the sutures are laid, the oppo-
site ends of each are caught with catch forceps and held up over
the pubes until they are ready to tie; this brings the deeper por-
tions of the wound into easier reach for placing the succeeding
stitches. When the sutures are all placed, they are tied from above
down and only tightly enough to coapt, not constrict, the wound
surfaces. Before tying each suture in the vagina, the wound is
sponged with gauze and all blood clots removed. When all of the
vaginal sutures have been tied, the gauze pack against the cervic is
removed and the skin edges approrimated. No. 2 chromic catgut
should be used to close the vaginal sulei and the deep muscular
structures, fine silkworm gut to close the skin wound. The ends
may be left long and knotted, and the knot covered with a lcad
shot. By observing this suggestion their removal will be facili-
tated.

Lacerations of the third degree, involving the sphineter ani
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tiom. An iodoform gauze tampon, to which a sterile tape is at-

tached, is placed in the rectum to protect the field of operation.

We then proceed to repair the rectal wall by closing the wound with
sutures of very fine black silk, or No. 1 chromic gut, which are
armed with a full curved, smooth-pointed needle at each end. One
end of the suture is introduced at the upper margin of the wound,
from the vaginal side, passing through all coats into the rectum.
The other end enters at a corresponding point on the opposite side,
and is passed through into the rectum. The suture is tied on the
rectal side and the ends left long. When silk is used, the stitches
are placed about a quarter of an inch apart until the entire rectal
wound is closed, the long ends of silk being brought out through
the anus. The rectal mucous membrane may be closed with a
buried suture of fine catgut introduced from the vaginal side, in-
cluading the muscular coat. After the anterior rectal wall has been
repaired, the ends of the sphincter ani muscle, which may have
retracted within the tissues or may stand out plainly, projecting
above the wound surface, must be isolated and united. The ex-
poswure of the sphincter ends may be facilitated by drawing them
ot with tenacula. Two or three No. 1 chromie catgut sutures are
then passed through each end of the severed sphincter and caught
with catch forceps drawn taut, and held forward by the assistant
to  expose the internal sphincter.

Before tying the external sphincter sutures, the internal sphine-
tex~ should be closed with a No. 2 plain catgut mattress stitch passed
cloyse to the rectal mucous membrane and parallel with it. This

M & y be tied at once and the ends cut short. The external sphincter
STt ures are then tied, and the tension on them is relieved by placing
OXa e or two silkworm gut or silver wire sutures from the skin sur-
fea e through the end of the external sphincter on one side to near
thy € rectal wall and through the opposite end, emerging at a cor-
T ssponding point. These reinforce the deep sutures and, when tied
J¥a st tightly enough to coapt the surfaces, act as splints for the
SE> Yincter ends during the process of healing. The remainder of
« wound is then closed as in the incomplete operation already

A e seribed.
The tampon is removed from the rectum before the sutures in

e sphincter are tied.
Vaginal Tears.—In labor in which the occiput lies to the
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care is very simp ) i
position and encouraged to favor postural drainage by assuming
the latero-prone position, both right and left, many times a day.
Should she be in great pain, codein in 1-grain doses may be ad-
ministered by the rectum.

The catheter is usually required for the first day or two afier
suture of the pelvie floor. It should be omitted if possible. xet the
puerperal woman must not be allowed to go longer tham twwive
hours without evacuating her bladder. Great care musi 3. wpd
in cathctorization, as the possibility of cystitis is increased 3o a4
cocel and discharges always proscnt near the perineal wowasd. The
vulvovaginal orifice must be carefully irrigated with an s=msepor
solution hefore and after cach catheterization and ursmom =
7o gr. doses should be administered in a full glass of wazer Jm
times a day to render the urine antiseptic and act as a progdsinge
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against infection of the urinary tract.- The wound is not dried or
dusted with powders after irrigating.

The bowels are opened on the second day and once daily there-
after. Enemata are specially to be avoided in operations upon the
sphincter. The non-absorbable sutures are removed at the end of
a week or ten days, when the patient may be allowed to sit up. No
douches are given until the end of the second week, as we hhve
found our results to be better since their omission. The douche
when given early only disturbs the normal process of tissue repair.

CARE OF THE PATIENT AT THE CLOSE OF LABOR

It is unsafe for the physician to leave the patient for at least
an hour after labor, or until he is sure that good retraction of the
uterus is taking place, and that there is no hemorrhage. Immedi-
ately after the delivery of the placenta, the fundus of the uterus is
found about 5 em. above the pubes. Gradually the fundus rises
upward, by the formation of a blood clot within the uterine cavity,
until it is at the level and a little to the right of the umbilicus.
The contained blood clot acts as an ntrautcrine tampon, which
stimulates contraction and retraction, and which in the primipara
is s0 vigorous that the blood clot is promptly expelled and the uter-
ine cavity practically obliterated. To watch the primary readjust-
ment of the uterine musele fibers and the height to which the fun-
dus rises, the physician or nurse should keep one hand upon the
abdomen over the fundus for at least thirty to forty minutes after
the delivery of the placenta. Should relaxation occur, the uterine
tumor becomes rapidly larger, and an increase in the genital bleed-
ing is noted; gentle friction may promote the necessary contrac-
tion and arrest of hemorrhage. Should the fundus remain low in
the pelvis and the bleeding continue, it is because no tntrauterine
clot has formed to plug the vessels. To promote its formation, the
uterus may be grasped by the thumb and fingers above the pubes,
just below the upper segment, and lifted out of the pelvis. Slight
constriction of the lower segment against the sacral promontory
will check the bleeding and allow an intrauterine clot to form. . The
use of ergot and pituitrin favors uterine contraction and retraction.
Ergot may be given hourly as a routine, in half drachm doses of
the fluid extraet, until three doses have been taken, or used only
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reach to just below the trochanters and fit snugly, being shaped to
the curves of the body. It should be moderately tight for the first
twelve hours to support the lowered abdominal pressure. Subse-
quently it may be loosened or be wholly discarded, as it is not in-
dispensable. No pad is needed over the fundus. The support given
by a snug abdominal binder is grateful to the woman as well as
being of some clinical advantage during the period of abdominal
relaxation immediately after labor. The sudden emptying of the
abdomen of its content allows the vessels of the abdominal plexuses
to engorge from lack of support, and materially lowers the blood
pressure. After the bowels have moved, and the patient is allowed
the use of her abdominal muscles, the binder is of no further use,
and its continuance may cause harm.

After the woman has been cleansed, the clothing changed, and
the binder and vulva dressing applied, the clean bed may be pro-
tected with a draw sheet made of a clean sheet folded to four thick-
nesses, which is placed under the patient’s hips, drawn taut across
the bed, and pinned to the mattress. This may be changed as often
as soiled without remaking the bed and disturbing the patient.
Nothing is more grateful to a patient than a smooth, dry surface
to lie upon.

The physician should never leave a paticnt after delivery with-
out noting the rate and quality of the pulse, the presence or ab-
scnce of temperature, the amount of the lochial flow and the height,
position, and firmness of the uterus. These observations should be
recorded by the nurse, to whom specific instructions should be given
with reference to the future care of the puerperal patient, particu-
Iarly in the matter of rest, sleep, diet, evacuation of the bladder,
and the time at which the child shall be put to the breast. She
should be instructed to watch the amount of the bloody vaginal
flowr and note from time to time the height and condition of the
fundus. .

A drachm or two of the fluid extract of ergot may be left with
the nurse to be given if the uterus tends to relax, or, in the event
of hemorrhage, also a rectal suppository containing opium or co-
dein (gr. i-ii), to be used, if required, for the relief of severe after-
pains.

She should further be instructed as to the strength and the
nature of the antiseptics to be used for cleansing the genitals, and






CHAPTER VIII
PHYSIOLOGY OF THE PUERPERAL STATE

Certain phenomena are normal to the puerperal state which
occurring at other times, would cause alarm:

(1) The postpartum chill.

(2) The slow pulse rate.

(3) Slight elevation of temperature.

(4) Retention of urine. '

(5) Peptonuria.

(6) Sluggishness of the bowels.

¢7) Activity of the sweat glands.

(1) 'Within fifteen or twenty minutes after the delivery of the
child the woman experiences a chilly sensation, or suffers from a
distinet chill, which is due to vasomotor causes, and has no patho-
logical significance. A hot drink and a few hot water bottles placed
about the patient usually bring about a prompt reaction by estab-
lishing the vasomotor balance.

(2) The pulse rate as well as the blood pressure falls, shortly
after labor, to below the normal standard. For a week or more, if
there has been no toxemia of pregnancy, or no infection has oec-
curred, it may remain below 60 per minute. In exceptional in-
stances, just after delivery, the rate may be as low as 40.

(3) The maximum temperature for the first four or five days
of the normal puerperium should not be more than 100° F., while
during the second week post partum the evening temperature
should not rise above 99°. A woman who has sustained severe
trauma during her labor, though there be no infection, may have
a temperature for the first two days of even 102°. Any rise, how-
ever, above 100° F. must be considered pathological. Elevation of
temperature has more significance when it oceurs in the later days
of the puerperium than when present immediately following the
labor.

(4) Owing to the recumbent posture, to lowered intraabdom-
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trophied structures of the uterus and other genital organs are re-
stored to the non-gravid condition, normal to the parous woman.
During this process the muscle fibers atrophy by fatty degenera-
tion and shrinkage of the individual fibers, the blood vessels dimin-
ish in size and become more tortuous, and the endometrium, which
has been exfoliated after labor, is wholly renewed.

The uterus measures 18 to 20 em. (7 to 8 inches) in length by
10 to 12.5 em. (4 to 5 inches) in width; the thickness of its walls
in the upper segment is 2.5 em. to 3.7 em. (1 to 114 inches). The
depth of the cavity progressively diminishes day by day under
normal conditions until the involution is complete.

At the close of labor the depth of the cavity is about 15 em., or
6 inches.

At the tenth day post partum, the depth of the cavity is about
10.7 em., or 414 inches.

At the end of the second wecek, the depth of the cavity is about
9.7 ¢m., or 374 inches.

At the end of the third week, the depth of the ecavity is about
8.8 c¢m., or 31 inches.

At the end of the fourth week, the depth of the cavity is about
8.0 em., or 314 inches.

From the end of the fourth week the change in the size of the
uterus is very slight, and depends largely on the care which is
given to the woman’s pelvis. Involution is seldom completed be-
fore the twelfth week, though the duration of wterine involution is
usually placed at six weeks. When it is complete, the thickness, the
width, and the length of the uterus are approximately 1, 2, and 3
inches, respectively.

The normal uterus of the parous woman is somewhat larger
than the uterus in the virgin state.

The situation of the fundus serves as a clinical guide to the rate
of the involution.

The situation of the fundus at the close of labor is nearly mid-
way between the umbilicus and the top of the pubic bones; an
hour or two later, owing to the formation of the intrauterine blood
clot, it is just above the umbilicus and usually more or less dextro-
verted. Its descent from this level is progressive, if the involution
is going on normally, until at the tenth day the fundus is usually
found at the level of the brim. When the position of the fundus
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is obtierved to serve as an index of the degree of involution the
bladder and rectum must be empty, as the height of the fundus
varies with the fullness of the bladder and rectum.

The weight of the uterus at the termination of labor is about
thirty-five (35) ounces; at the end of the first week it is about
sixteen (16); at the end of the second week, twelve (12) ; and at
the end of the third week, eight (8). After the involution is com-
plete the uterus weighs but 10-13 drachms, or about an ounce and
a half. The great weight of the uterus during the first weeks of
the puerperium, and a lack of appreciation of its significance by
the practitioner and patient, is one of the greatest causes of uterine
descensus. Normal involution is interrupted by certain interpartal
and puerperal complications, so that the size of the uterus rather
than the day of the pucrperium should be the guide of the degree
of involution and indicative of what privileges may be granted the
woman. Involution is slower in non-nursing women; after twin
births, or overdistention of the uterus from hydramnios; prema-
ture labor; much hemorrhage, whether antepartal, interpartal, or
postpartal; retention of secundines, and septic infection. It is
partially arrested in endometritis and by getting up too soon. The
involution may also be retarded by violent emotional disturbances.

At the close of labor the cervix is a soft and shapeless mass,
having an almost gelatinons consisteney. hanging in the vagina as
a bruised curtain, with innumerable minute lacerations in its eir-
cumterence,  Within twelve hours it begins gradually to be re-
furmed.

The o internum is large enough to admit two tingers at the end
of twenty-four (24) hours, but closex firmly after the expulsion
from the bady of the contained blood clot. which usually takes place
by the end of the sevond day.  The internal os may remain patu-
lous, if there s any intrauterine content. as retained membranes,
placenta, ete.

The o externum, however, will admis one tinger even after seven
e fourteen days When the cervix has regained its form. the in-
velution woes on proporzionately to that of the body of the uterus.
winloss 7 has sustainad extensive mjury.  The lower border is per-
wen T 00 e R vdter or less degree. miost fregquentiy on
the foft sdel e T paerv s o ow Wl owiug to laceration of the cer-
el Timg owhiel oeeuns tnoall abors
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The Vagina.—The hypertrophied vaginal walls are much re-
laxed after labor. Their involution progresses with that of the
uterus, but the vagina is never wholly restored to the nulliparous
condition, as the walls are permanently enlarged and relaxed.

Other Pelvic 8tructures.—The ovaries and tubes, the mus-
cular structures of the pelvic floor, of the abdominal walls, and all
other structures which have undergone hypertrophy during preg-
nancy participate in the retrograde process and are partially, or
wholly, restored to their antepartum state. This restoration de-
pends on the amount of injury sustained during labor and the
presence or absence of septic infection in the puerperium.

After-pains.—After-pains are periodical uterine contractions
occurring after labor. They may continue for a few hours or for
several days post partum. They are always more or less painful in
multipare, owing to the greater relaxation of the uterus in women
who have borne children, and the consequent liability to the reten-
tion of blood clots in the uterus at the close of labor. The multi-
parous uterus never retracts so well as the primiparous. Generally
the postpartum uterine contractions are painless in primipara after
the first clot is expelled. A

After-pains accomplish and maintain the retraction of the
uterus and are, therefore, conservative, when not too severe, They
accomplish a physiological purpose, and normally cease altogether
by the third or fourth day. Early rising from the bed, for an
hour or so each day, or the assumption of the Fowler posmon for
postural drainage, favors their early subsidence.

The after-pains are likely to be intensified by the reflex stimu-
lation produced by putting the child to the breast.

The Lochia.—The lochia are the genttal discharges which im-
mediately follow labor. They are more or less bloody in character
for the first four or five days, when they are called the lochia rubra.
The bloody character of the discharge may continue longer if the
retraction of ‘the uterus is not good. Relaxation allows the forma-
tion and retention of blood clots within the cavity, which shows
the character of its content by a bloody discharge. The lochia
rubra contains shreds of decidua and of placental tissue, blood, de-
generated epithelial cells, mucus, and numberless microorganisms.
The discharges then become serosanguinolent, and are called lochia
serosa. A flow of this character continues for two or three days,
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amined for caking or milk engorgement; the cord for evidences of -
bleeding or infcetion. It should be ascertained whether the child
has passed urine and meconium, which serve as evidence that the
passages are pervious. Should no meconium have been passed, the
rectum may be explored with an oiled catheter or the little finger,
to determine its patency. Finally the baby’s rectal temperature
should be taken. )

Subsequent Visits.—Especially to be observed at the daily visits
are the pulse, the temperature, the condition of the breasts, nip-
ples, bladder, the amount and character of the-lochia, the involu-
tion of the uterus, and the general condition of the mother. Ab-
dominal examination of the pelvic contents should be made at
about the tenth day, before the patient is permitted to leave the
couch, and again at the end of the fourth week.

These examinations should determine the condition of the in-
troitus vagine, the vagina and pelvie floor muscles; the condition
of the broad ligaments, whether free or the seat of exudate, the
condition of the cervix, whether lacerated or gaping; and the shape,
size, position, density, and mobility of the uterus.

The patient should never be dismissed from observation until
the involution is complete and the pelvic organs are entirely re-
stored to the normal non-gravid state.

The child should be carefully examined at each visit. Too much
reliance must not be placed on the nurse’s record; the responsi-
bility for its condition rests on the physician.

The long continuance of the lochia rubra is usually associated
with some degree of sepsis within the uterine cavity. - A thrombo-
phlebitis in the placental site is a comparatively common lesion.
The persistence of the bloody flow in the third and fourth week,
especially when associated with bearing down and sacral pain,
should suggest a redisplacement of the uterus or subinvolution.
Mctrorrhagia in the later wecks of the puerperium always demands
a pelvic exploration.

Evacuations of the Bladder.—Owing to the edema and swell-
ing about the urethra and the lowered intraabdominal pressure
which follows labor, there is danger of overdistention of the bladder
from retention of urine. This should be guarded against by hav-
ing the patient attempt to empty her bladder within six hours after
delivery, and once every six or eight hours thereafter. Should she

-w
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be collected in a cup or small bowl. The evacuation of the bladder
is repeated every eight hours. Care must be taken to prevent the
entrance of urine into the vagina and its contact with the genital
wounds. This is accomplished by compressing the eatheter near
its outer end to hold the column of urine in the tube during its
withdrawal.

When the catheterization has to be repeated for several days,
some urinary antiseptic, as urotropin, grs. vii in eight ounces of
water, or five-grain tablets of salol, should be administered at four-
hour intervals, as a prophylactic against cystitis.

The Bowels.—The bowels are to be opened on the second or
third day and once daily, thereafter. For this purpose a simple
enema of soapsuds and warm water is usually sufficient to produce
a satisfactory evacuation. Subsequently the daily movement may
be obtained by the administration of such mild laxatives as citrate
of magnesia, rubinat, or Pluto water, or cascara sagrada. Strong
cathartics should be avoided, not only because of their disturbing
effects upon the bowel, and their tendency to make the colon bacil-
lus more active, but they are likely to disturb the child.

[NoTE.—We have repeatedly produced a marked elevation of
temperature and a leukocytosis in the blood, with a full dose of
oleum recini given on the evening of the second day. So constant
was the effect that this routine has been discontinued.]

Rest.—If the after-pains are severe enough to prevent sleep,
they may be relieved by one or two doses of codein, gr. i, with
five grains of aspirin. Since we have adopted the use of the
Fowler position as a routine after labor, we have found that the
afterpains have been inconsiderable; as postural drainage favors
the early evacuation of clots.

The drain upon the woman'’s resources, from the labor and dur-
ing the puerperium, is considerable, and every effort should be
made to have her obtain sufficient rest, sleep, fresh air, and good
food. The diet may be generous, including cereals, milk, cggs.
bread and butter, chicken, lamb, well-cooked vegetables, cooked
fruits; while some tonic digestive, containing iron, quinin, and
strychnia, may be of advantage in improving her general tone.

Antisepsis of the Lying-in Woman.—Strict cleanliness of the
patient’s person, personal linen, and bed linen is imperative. The
vulva dressing should be changed every three or four hours during
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the first three days, and thereafter often enough to prevent the
least putrefactive odor. A clean pad should be used after the
woman has urinated, or had a bowel movement. Before reapplying
a sterile pad, the nurse should cleanse (with an antiseptic solution)
the external genitals, and their immediate surroundings and other
parts of the body which may be soiled by the discharges. No va-
ginal douches are to be employed. Sepsis or fetor is controlled by
posture and rigid external cleanliness.

The vaginal douche post partum is dangerous practice, unless it
be given with the most scrupulous attention to aseptic detail. The
nurse should be serupulously clean. She should wear only wash
dresses and changc them frequently. Her hands must always be
sterilized before touching the genitals or breasts of the patient, or
changing the dresstng on the navel, or bathing the baby’s eyes.
Strict asepsisis as essential for the nurse as for the physieian.

Diet of the Puerperal Woman.—Convalescence goes on more
rapidly with proper feeding. The normal lying-in woman needs
an abundance of easily digestible and well-cooked food, yet an ex-
cess, or too great a restriction, in the diet must be avoided. No
fixed routine should be adopted, as it is better, if possible, to adapt
both the quality and the quantity of the food to the needs of the
individual patient. For the first twenty-four hours or longer, if
the patient is much exhausted, or has had a prolonged anesthesia
for an operative labor, the diet should be restricted to fluids or
light solid food, consisting of milk, milk preparations, gruels, beef
juice, animal and vegetable broths, eggs (raw, boiled or poached),
raw oysters, custards, well-cooked cereals, tea and cocoa made with
water, the milk to be added on serving.

After the first two or three days, when the bowels have moved.
and in the absence of exhaustion or fever, a moderately full mixed
diet may generally be permitted. The patient should be fed six
or seven times a day, taking hot milk, broth, or cocoa, on waking,
between meals, and before retiring for the night.

The heaviest meal should be in the middle of the day. To
establish a daily action of the bowels, cooked fruit in considerable
quantity may be introduced into the diet.

Tardy Involution.—Tardy involution of the uterus is a com-
plication of the puerperium, not uncommonly met in non-nursing
women, or women who have had frequent pregnancies and sustained
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lacerations of the cervix, or have been the subjects of postpartum
hemorrhage, retention of secundines, or slight degrees of sepsis,
with coexistent endometritis, ete. To meet this complication, meas-
ures may be used to promote involution, such as massage, in the
form of gentle friction over the fundus for ten minutes twice daily.
The hand is placed on the abdomen over the uterine tumor, and is
moved in a eircular direction over the uterus, or it grasps the body,
through the abdominal wall, with the thumb in front and fingers
behind, and makes friction over the fundus.

Manipulation of the uterus is dangerous in the second week of
the puerperium, and should never be employed if the tardy involu-
tion is due to scpsis, as emboli are liable to be dislodged from the
thrombosed vessels in the placental site, causing serious results.

Galvanism has a stimulating effect on the musele and the blood
supply of the uterus. One electrode may be placed over the upper
part of the sacrum, and one upon the abdomen, over the uterus;
ten to twenty milllampéres are to be used at each sitting. The
séances last for ten minutes, and may be repeated twice daily.
Faradism can be employed in a similar way, and is, in our opinion,
of greater value in reducing the size of the postpartum uterus than
galvanism.

The continued use of ergot, either in the form of the extract of
ergot alone, in 1-grain doses, three times a day, or in combination
with iron, quinin, and strychnia, making the much used post-
partum pill, aids in reducing the size of the uterus. Unfortunately
ergot may diminish the milk secretion. A hot vaginal douche, of
two or three gallons, at a temperature of 120° F., given twice daily
with a Davidson syringe, temporarily depletes the pelvie circula-
tion, and is of some benefit when the uterus is large and heavy.
Immediately following the douche, the patient should be placed in
the genupectoral position for five minutes, which permits the uterus
to rise out of the pelvis and further relieve the engorgement.
Douches should not be begun until about ten days after labor. The
curette in tardy involution has but a limited field, and should only
be uscd in case of hypertrophied dccidua, when metrorrhagia s
persistent.  The use of the curette is dangerous in the puerperium,
especially when the subinvolution is accompanicd with an clevation
of temperature or any erudate in the pelvis.

Regulation of the Lying-in Period.—While it is seldom possi-
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usually established by the third day in primipare, and on the sec-
ond in multipare. Some mammary engorgement always takes
place and causes a slight elevation of temperature, which* may be
relieved by a breast binder and a saline laxative.

Signs of Deficient Lactation.—Unfortunately, from ten to
twenty per cent. of women are unable to nurse their babies, owing
to deficient milk secretion, the signs of which are that the breasts
remain persistently flabdby, and the child is not satisfied, and shows
signs of inanition, the most tmportant of which is loss of weight.
The mother’s milk supply may be at fault in quantity or in quality.
The clinical test of its fitness or unfitness is the child’s gain and
general condition. To gain normally in weight, the baby should
increase from five to six ounces per week for the first five (5)
months, and a pound monthly for the remainder of the first year.
The child’s weight should be taken and recorded twice a week for
the first three months, thereafter weekly. The best time to weigh
the child is just after the bath and before nursing.

Measures for Increasing the Maternal Milk Supply.—Fresh air
and moderate exercise in combination with a generous, mixed diet,
and plenty of milk, are the best galactagogues. Tonics, especially
strychnia, contribute to improve the general tone of the patient,
and by so doing may increase the milk secretion. Faradism ap-
plied directly through the breasts, once or twice daily, with the
positive pole over the nipple, may stimulate the mammary function.
Massage of the breasts, and especially of the abdomen, from below
upward, with a view to increasing the blood supply of the breast,
helps, as does also thyroid extract, in gr. i doses (3 or 4 times
daily), which seems to have some influence on the mammary
circulation and improve the quantity and quality of the secre-
tion.

Special foods have been recommended in case of scanty secre-
tion, such as beans, lentils, parsnips, and vegetable foods containing
phosphorus. Milk and cocoa, taken as a part of each meal, have
strong endorsements. Innumerable proprietory preparations have
been used and recommended to increase the mammary secretion.
Our experience, however, makes us doubtful whether any of these
preparations have any influence, as when fresh air, moderate ex-
ercise, and an abundance of proper food have failed to produce
sufficient milk, the substitution of artificial feeding has usually be-
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Contraindications to Nursing.—There are certain conditions
of the mother which prohibit the child from nursing. These are
recent syphilis, if the child is not already infected, tuberculosis,
marked anemia, chorea, epilepsy, poor quality, or deficient quan-
tity, of milk, and the existence of pregnancy.



CHAPTER IX
THE CONDITION OF THE CHILD AT BIRTH

The weight of the newborn infant averages about 3250 grammes
(3175-3288), or 7 to 714 pounds. Male children usually weigh
about a quarter of a pound more than girl babies. Children of
very young primiparee are usually smaller than the average, and
weigh less than subsequent births, while those of old primipare
(35-40 years) are larger.

A loss of weight takes place during the first three days amount-
ing to from six to eight ounces, which is due to inanition, conse-
quent upon the absence of the milk supply. Normally the child
regains its initial weight by the end of the first week or ten days,
and from then on should gain from five to six ounces a week for
the first five months, when the weight should be double that at
birth. For the next ten months the gain should average a pound
a month, until, at fifteen months, the child should have trebled its
original weight, after which time the gain is slower.

Measurement and Appearance of the Normal Child at Birth—
Signs of Maturity.—The length of the child at birth is from 45
to 50 em. (18 to 20 inches). The suboccipito-bregmatic circumfer-
ence measures 33 ecm. (1314 inches), and the length of the foot is
8 em. (31% inches), while its weight is about 3250 grammes. The
face and body are plump, the eyes are usually open, and the child
should ery lustily. Lanugo is almost wholly absent from the body.
The vernix caseosa, as a rule, is present only on the child’s back
and the flexor surfaces of the limbs. The fingernails overreach the
fingertips, and the toenails extend to the end of the bed of the nail.

The cranial bones are hard, and the sutures and fontanelles
small, the cartilages of the ear and of the nose have become firm,
while centers of ossification are developed in the epiphysis of the
femur and in the astragulus.

The temperature of the child at birth ranges from 98.6° Fahren-

heit to 99° Fahrenheit, but is easily influenced by slight causes.
214
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Disturbances of digestion, malnutrition, or tnfection of the navel
cord are the common causes of sharp elevations in the temperature
of the newborn.

The Circulation.—At birth the fetal pulse rate ranges from
120 to 140 per minute. It should be counted by listening to the
beat of the heart. The ductus venosus and the umbilical vein are
obliterated within a week, the ductus arteriosus within a few weeks.
The foramen ovale may not close for several weeks or even months,
and occasionally the upper part remains permanently open. The
umbilical arteries are obliterated in their upper portions within
five days, the lower portions remain open and form the superior
vesical arteries.

The 8tomach.—The stomach of the newborn infant is placed
high on the left side under the false ribs; its axis is almost longi-
tudinal. In a child of normal weight its capacity should be one
ounce at birth and increase about one ounce per month up to the
sixth month.

Respiration.—The lungs are collapsed at birth and the respira-
tory tract is devoid of air, until the first respiratory effort. If the
second stage has been prolonged, or when the head comes last, as in
breech births, the air tract may contain blood and vaginal mucus,
which is drawn into it by premature efforts at respiration. It is
for this reason (to allow the mucus in the trachea to drain by
gravity) that the child should be held in an inverted position until
respiration is established.

The first respiratory movement is due in part to air hunger,
from the arrest of the maternal supply of orygen, and in part to
refler contraction of the respiratory muscles excited by contact of
the air with the moist surface of the skin. The average rate of
respiration in the newborn is 45 per minute.

The Blood.—The blood makes up about 8 per cent. of the
total body weight in the newborn infant. The number of the red
corpuscles to the cubic millimeter is in excess (6,000,000-7.000,000),
and the hemoglobin percentage much greater than in adult life.
(The hemoglobin in the first three days may be as high as 120
per cent.)

The ordinary jaundice which is seen in the newborn infant dur-
ing the first week is due, according to most authorities, to the over-
abundance of red corpuscles, which are destroyed in the liver, giv-
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ing rise to an excess of bile pigment, thus setting free the color-
ing matter in the blood, which is directly absorbed by the tissues.

The 8kin.—The skin of the child’s back and of the flexor sur-
faces of the limbs is more or less thickly covered with a cheesy
coating, the wernix casecosa, which consists of lanugo, epithelial
scales, and sebaceous material. During the first two or three days
the epidermis is partly exfoliated, leaving the skin red and irritable.

The Bowels.—The contents of the intestines are meconium,
which consists of intestinal secretions and bile, together with lanugo
and epithelial scales derived from swallowed liquor amnii. The
meconium is gradually passed off, and the stools become feculent,
with a sour smell and acid reaction, within the first three or four
days. The child has from two to four bowel movements daily.

The Genitourinary Organs.—The bladder usually contains
urine at birth. The urine is of low specific gravity, from 1003 to
1010, containing more or less marked traces of albumin. It some-
times gives a reaction for sugar. It does not, as a rule, stain the
diaper, though urie acid deposits simulating blood stains may often
be observed on the napkin. The child urinates frequently (ten to
twenty times in twenty-four hours).

In boys the testicles have descended into the scrotum. The
prepuce is normally adherent to the glans penis. In the newborn
the preputial orifice is usually too small to permit easy retraction
of the foreskin. If the foreskin cannot be retracted, because of the
firm adhesion to the glans, the preputial orifice may be nicked with
the seissors and the foreskin stripped back by freeing the adhesions.

The Nervous System of the New-Born.—The nervous system
is much more irritable and the nerve centers more unstable than
in later life.

The sensibility of the skin is fecble at birth, but it is fully estab-
lished within the first two or three days following.

The taste is only sensitive to strong impressions, while at birth
the child is deaf, since the meatus is closed and the middle ear is
consequently devoid of air. Loud sounds become audible within a
few hours. The retina is sensitive to light, though objects make no
impression upon it.

The Secretions Are All of Later Development—The lacrymal
and the sweat glands are not, as a rule, developed in the first
few months, and but little saliva is secreted; while the amylolytie
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function is feeble and not competent to digest starches until after
the sixth month.

The Caput Succedaneum.—The caput succedaneum and the
distortion in the shape of the head from molding disappear grad-
ually, without treatment, and in the course of two or three weeks
the head should have its normal contour.

CARE OF THE NEWBORN CHILD

The management of the newborn child should include a dis-
cussion of the methods for:

(1) The establishment of its respiration

(2) The incubation of the feeble or premature infant

(3) The details of bathing

(4) The prevention of ophthalmia

(5) The care of the umbilical stump and navel dressing

(6) The form of clothing best adapted to the newborn

(7) Directions as to nursing and sleep.

Respiration.—Immediately upon its birth the child should
be suspended by the feet to promote the drainage of inspired mucus
from the respiratory tract, and at the same time cause a flow of
blood to the brain. 1If this does not provoke inspiration, gentle
flagellation of the back and buttocks, blowing on the face, dashing
a few drops of cold water on the chest, or the sudden immersion of
the body into a bathtub of cold water, will usually cause the child
to make a deep inspiratory movement.

AsPHYX1A NEONATORUM.—Asphyxia of the newborn infant oe-
curs from a deficient supply of oxygen in the blood, and is gen-
erally the result of injuries which are sustained during birth, dis-
turbing the placentofetal circulation, of compression of the cord, of
premature separation of the placenta, from a short cord or a cord
coiled about the child’s neck, or of pressure on the fetal head in
prolonged and difficult labors producing fetal inspiration, espe-
cially in forceps operations and breech extractions. The prog-
nosis varies with the degrce of asphyxia (asphyxia livida, asphyxia
pallida). The chances of the child are generally good in the cyan-
otic, and grave in the pallid stagc.

Simple measures, such as already referred to for provoking
respiration, are usually successful in the cyanotic stage, particu-
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lungs by blowing gently into them. Expiration is produced by
compression of the chest wall with the hand. This is repeated
sixteen to twenty times per minute as long as the heart beats.

Schultze’s Method.—For inspiration the child should be sus-
pended by the shoulders, face from the operator, by placing an in-
dex finger in each axilla, holding the thumb in front and two fin-
gers extended over the posterior aspect of each shoulder, expanding
the chest, while the head is kept steadied and extended between the
ulnar surfaces of the hands.

For expiration the position is inverted by swinging the trunk
and lower limbs upward and toward the operator’s face, flexing the
body in the lumbar region. The first movement should be o of
expiration, which helps to rid the trachea of mucus. The objections
to this method are, first, the chilling of the body; second, the shock
involved, so that in feeble infants, if used at all, it must be done
with great caution. This, and direct insufflation with oxygen, or
by mouth to mouth, are the most effectual methods in asphyxia of
the newborn.

Sylvester’s Method.—The child is placed in a supine position,
with the head well extended by a fold of blanket under its neck.
For inspiration, the arms are drawn well above the head; for ex-
piration, they are placed by the sides and the thorax gently com-
pressed. The value of this method is increased by making forward
traction on the tongue during inspiratory movement.

Byrd’s Method.—The child is held supine upon the hands of
the operator at right angles to the forearms. For inspiration the
radial borders of the hands are lowered. For expiration they are
raised. The child is successively folded and unfolded.

Laborde’s Method.—With the child lying in a supine position
on a table, or in a warm bath, with the head extended, gentle inter-
mittent traction is made on the tongue about eighteen times to the
minute.

‘When respiratory movements have been established but remain
persistently feeble, a weak Faradic current, one pole of which is
applied to the nuchal region and the other over the epigastrum,
combined with the continued inhalation of oxygen, may induce
deeper and stronger respiratory efforts.

Should all of the foregoing methods fail, and the fetal heart,
however slow, continue to beat, an injection into the umbilical vein
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morning hour should be chosen midway between feedings. The
temperature of the water should be 98° Fahrenheit by the bath
thermometer; that of the room 75° Fahrenheit. The least chilling
is injurious.

The nurse should have a warm, dry towel laid upon a warmed
blanket ready to receive the child, and dry it on its removal from
the bath. The duration of the bath should not exceed five minutes.
A square of fresh boiled cheesecloth serves as a washrag.

Only a bland mildly alkaline soap (Castile) should be used, and
little of that. Special attention must be given to the scalp to re-
move the scales of epithelium and sebaceous material.

The full bath is repeated daily in summer and daily or every
ot her day in the colder months, depending on the robustness of the
chuild. Parts of the body exposed to soiling must be cleansed as
o ften as soiled.

In puny and anemic children the full bath must be postponed
for several days. They do better if a daily rub with warm sweet
o1l is substituted, the face and eyes only being cleansed with water.
Lf the child is kept clean and the skin thoroughly dried, infant
Powders are unnecessary.

" The Prevention of Ophthalmia Neonatorum.—The instillation
into the conjunctival sac of each eye of one or two drops of silver
Ditrate solution, 2 per cent. (or gr. x, 5 i), or of a 10 per cent.
argyrol solution, should be a routine procedure at each birth,
Whether in hospital or private practice, as the prevalence of gonor-
rhea among the innocent is so great that the physician cannot take
the chance of discriminating. When silver nitrate has been used,
the excess may be washed away with sterile salt solution.

Argyrol in a 10 per cent. solution is much less irritating than
the nitrate of silver, and is nearly or quite as effective.

The Navel Dressing.—The physician, after resterilizing his
hallds, or donning sterile gloves, should dress the stump of the
Nave] cord with sterile absorbent cotton, saturated with strong al-
¢Ohol. The stump should be turned to the left side to avoid in-
JQrious pressure on the liver, and retained in this position by a
loose abdominal binder. Rapid desiceation is the chief reliance for
Preventing putrefactive changes in the stump. The aleohol dress-
Ing promotes desiccation, while powders tend to hinder the drying,
and are best omitted.

16
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napkin. All bands should be loose enough to admit two or three
fingers underneath them in order that tkere shall be no constriction
or restriction of the baby’s free movement.

At night the child should have a sponge bath and the under-
clothing changed; the muslin and flannel slip are replaced with a
light flannel or linen mesh nightdress, having a drawstring at the
bottom, so that the feet are protected from cold.

Nursing.—The child is put to the breast after the mother has
had rest and sleep, and has recovered from the shock of labor;
usually at the end of ten to twelve hours. Each nursing should
not be longer than fifteen minutes.

Until the milk secretion is established on the second or third
day, the child should not be given the breast oftener than every
four hours, thereafter at intervals of two or two and a quarter
hours. The milk becomes too rich with too frequent nursing, too
thin when the intervals are too long. One interval at night is
lengthened to four or six hours. It is well to wake the child, if
necessary, on the hour, and thus establish a regular habit. Chil-
dren gain better when brought up by routine.

The intervals should be extended to three hours by the time the
child is three months old, and to three and a half to four when it
passes six months. After the seventh or eighth month, one or more
artificial feedings daily will be required, together with the addition
of a few teaspoonfuls of fresh orange juice, given just after the
bath.

Should the mother be unable to nurse the child, or should the
child show constant loss of weight from the mother’s milk, wet
nursing or artificial feeding must be substituted. It is difficult to
procure a good wet nurse when one is wanted, because she must
meet certain definite requirements in order to be a good substitute.

A good wet nurse should be of a mature age, between twenty
and thirty-five, preferably a multigravida. It is essential that her
own child be within one or two months of the same age as the fos-
ter child. A menstruating woman is sometimes unsuitable; a preg-
nant one is always so. She must be of sound physical and mental
health, and be willing to submit to a thorough physical examina-
tion, especially for tuberculosis, syphilis, and other contagious dis-
ecases. A Wassermann reaction should be taken of both the serum
and of the milk. The breasts should be of somewhat conical form,






CHAPTER X
ARTIFICTAL FEEDING

When constitutional diseases of the mother render nursing in-
advisable, or when the supply of mother’s milk is insufficient, or
the quality is poor, as is shown by a loss in the weight of the child,
or the persistent disturbance of its digestion, or when a proper wet
nurse is not available, resort must be made to artificial feeding, by
the modification of cow’s milk, as a substitute for what the child
should receive from its mother. )

Cow’s milk should be the basis of the substitute food for at
least the first year and a half of the child’s life. Unfortunately,
there are marked differences between cow’s milk and human milk.
The most important of these are in its gross appearance, its re-
action, its specific gravity, the character of the curd, and the

amount of casein, sugar, and ash which it contains.
A tabulated comparison shows that human milk and cow’s
milk differ in the following points:

HUMAN MILK

In gross appearance is yellow-
ish, or bluish, and more or less
translucent.

In human milk the reaction is
alkaline.

The specific gravity of human
milk is 10.24-10.35.

The character of the curd in
human milk is light, flocculent,
and easily digested.

('asein, or proteids, make up
from 1 to 2 per cent, in human
milk.

COW’s MILK

Cow’s milk is dead white in
color and opaque.

The reaction in cow’s milk is
acid.

The specific gravity of cow’s
milk is 10.30-10.35.

The character of the curd in
cow’s milk is dense and tough.

The casein and proteids in
cow’'s milk amount to 4 per cent,

226






ARTIFICIAL FEEDING 227

duce the amount of proteid to the proper level. While this dilu-
tion reduces the percentage of casein, it also reduces the percentage
of fat and sugar, bringing the percentage of each below that found
in human milk.

To make up for this reduction in the percentage of fat and
sugar, fat is added in the form of cream, and the sugar percentage
increased ‘by the addition of sugar of milk. In making up the
percentage of sugar to the standard of human milk, one ounce, or
about three level tablespoonfuls, of milk sugar may be added to
each twenty ounces of the mixture, which adds approximately 5
per cent. of sugar. Since the cow’s milk is acid, while the hwman
milk is alkaline, the acidity should be corrected by the addition of
5 per cent. of lime water (one ounce to each twenty ounces of the
mixed food), or one grain of bicarbonate of soda to each ounce of
the milk mixture.

In order to obtain milk containing the required proportions of
proteids and fat for dilution, the scaled bottle of certified milk s
placed in the refrigerator and allowed to stand for four hours,
when the milk will be found to have fully creamed; the line of
demarcation between the cream and the under milk will be plainly
vistble. The upper two ounces of cream will contain about 14 per
cent. of fats; the upper ten ounces, or the upper third of the bottle,
known as ‘‘ten ounce top milk,’’ about 12 per cent., while the upper
half, or ‘‘sixteen ounce top milk,’’ approximately 8 per cent. The
percentage of proteids and of sugar is the same in all top milk as
in whole milk. The top milk may be removed with a Chapin dip-
per, or by syphonage of the under milk, leaving only the desired
strength top milk in the bottle.

The strength of the food is regulated by the amount of dilution,
and varies with the age and capacity of the child.

Thin cereal, gruels, or whey, when used as diluents, prevent
the casein from forming large, tough curds in the stomach by
breaking up and softening the curd.

To prepare a dextrinized grucl, take a tablespoonful of
barley, wheat, or rice flour, and mix it into a paste with
cold water, add water to the amount of one pint, or in that
proportion, and beil for twenty minutes. After allowing the
gruel to cool to 100° Fahrenheit, a teaspoonful of Foebes’
diastase is added, and the gruel is allowed to stand for ten
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which is incereased by lessening the proportion of the diluent
as rapidly as the child’s digestion will permit, the quantity must
be governed by the capacity of the infant’s stomach, which is very
small, i. e, about 5 drachms at birth, and an ounce by the end of
the first week; from then on its capacity inereases about a drachm
and a half a week during the first five months, while after that age
the rate of increase is smaller; hence, overfeeding must be guarded
against, and regularity insisted upon, in order that the child may
be trained in regular habits.

The following table may serve as a guide in regulating the
amount of feeding:

Amount of Each Number of Feedings

Age Intervals Feeding in 24 Hours

1st day 2  hours | 2 drachms 10
2nd day 2  hours 14 ounce 10
3rd day 2  hours 1 ounce 10
2nd week 214 hours 114 ounces 10
6th week 3 hours 215 ounces 8

3 months 3 hours 4 ounces 7

6 months 3 hours 5 ounces Gor7

9 months 3 hours 7 ounces 6
12 months 314 hours 8 ounces 6

Small and feeble children should be fed more frequently and
in smaller quantities; robust children in larger amounts, and with

stronger mixtures.

The interval should be lengthened at night to four or six hours.
The space at my disposal is too limited to go into the complex
problem of infant feeding. The student is referred to the text-

books on Pediatrics.
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INDIGESTION

The symptoms are flatulence, sour, green, and curdy stools,
vomiting an hour or more after nursing or feeding, restlessness,
disturbed sleep, colie, failure of the normal gain in weight.

Treatment.—The treatment should consist mainly in the regu-
lation of the nursing or feeding. The food is almost invariably
the source of the trouble. The health and habits of the mother
should be enquired into. It is sometimes useful to dilute the
mother’s milk by giving the child a teaspoonful or two of warm
water with the nursing. In acute indigestion all feeding should
be stopped for several hours, and the colon and lower intestinal
tract washed out by colonic flushings with a saline. Whey or dex-
trinized gruel may be substituted for milk. Sometimes the first
thing needed is to relieve the stomach of its contents by lavage.
Four to five 1/10 gr. doses of calomel given at intervals of a half
hour may be useful.

COLIC

Colie is always indicative of a faulty digestion.

Treatment.—The treatment consists in removal of the cause,
correction of the digestive error, and regulation of the feeding.

For the pain, chloral is almost a sovereign remedy. The dose
is gr. j in water, 3 j, or in syrup of vanilla and water, aa 3 ss, re-
peated once to three times daily, or p. r. n.; milk of asafetida, 3 i
by the mouth, or 3 i per rectum, is generally effective; warm
applications or rubifacients to the abdomen, or warm rectal in-
jections, 3 j, are useful palliatives. The curative treatment must
consist mainly of measures addressed to the digestive disorder.

DIARRHEA

Diarrhea is generally caused by indigestion.

Treatment.—All feeding should be suspended for from 6 to
12 hours, and no milk should Le allowed for 24 or 48 hours. The
white of egg or a dextrinized barley gruel or whey may be sub-
stituted. The strength of the gruel for this purpose may be 2 to
4 tablespoonfuls of barley flour to the pint. Milk feeding, when
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Treatment.—To destroy the fungus, the patches should be
sopped every two hours with a saturated solution of boric acid or
with a solution of sodium sulphite, one drachm to the ounce. For
the stomatitis, which persists after destruction of the fungus, a
halt-saturated solution of potassic chlorate may be used, or better,
as being less toxie. sodie chlorate as a mouth wash. The child
must not be permitted to swallow any of these solutions. The
accompanying gastrointestinal disorders are to be treated as in

other cases.
INTERTRIGO

Intertrigo is an erythema or chating of the skin about the arms
and buttocks, due to aerid discharges or uneleanliness in the care
ot the mtant

Treatment. The parts should be kept clean. and care taken to
do no meckanteal violenee to the skin by too mueh frietion. As an

cqual partss dusted on e afected surtace atfter first bathing the
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soiled surfaces with warm borax water 3 ii-Oi. Talcum powder
is a useful application.

CEPHALHEMATOMA

Cephalhematoma is an extravasation of blood, usually between
the pericranium and the ecranial bones, which lifts the peri-
cranium from the bone; rarely it occurs internally. After a few
days a_hard ridge develops at the margin of the tumor, owing to
a periosteal inflammation. It rapidly increases in size, possessing
the physical signs of a eystic tumor, with sharply defined boun-
daries. Its situation is most frequently over one parietal bone;
it may be bilateral; exceptionally it is the site of the caput suc-
cedaneum.

Prognosis.—In the internal form the prognosis is grave if
cerebral symptoms develop. The external variety, as a rule, ter-
minates in subsidence of the tumor in about three months.

Treatment.—If the swelling grows, it may be strapped firmly
after shaving the head. If pus forms early incision is indicated.
Otherwise no treatment is required.

PREPUTIAL ADHESION

In male children the adhesion of the foreskin to the glans,
which is usually physiological in newhorn children, may cause
irritability of the bladder and other reflex disturbances. In such
cases the preputial orifice should be dilated very gently and the
adhesion broken up till the foreskin can be fully retracted. Nick-
ing the prepuce in the median line on the dorsum with scissors
may be required to permit retraction. The prepuee, being drawn
back, is liberated from the glans by the aid of a smooth, blunt,
stiff probe; a dressing of vaselin or of bismuth powder, together
with daily retraction, will prevent readhesion.

ICTERTUS

Jeterus occurs in a large proportion of newborn infants. It
begins from the first to the fifth day after birth, most frequently
on the third or fourth. It is observed oftenest in premature and
feeble infants and after difficult labor. There are two forms, the
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Cause.—The cause is infection of the conjunctivee, usually
from the genital tract of the mother. The gonococecus of Neisser
is the infecting organism in more than one-third of the cases.
The ordinary pyogenic bacteria or the Loeffler bacillus may be the
active agent.  Generally it begins on or before the third day.
The eyelids are edematous and puffed out, secreting a seropuru-
lent discharge, and the conjunctivie are red and velvet-like in
appearance, while the cornea loses its luster.

Prognosis.—The prognosis for the sight is grave in the ab-
sence of timely treatment.  Most serious is a mixed infection with
gonococceus and streptococeus or with streptococeus and Loeffler’s
bacillus. A\ bacteriological diagnosis is important with relation
to prognosis.  In this country thirty-two per cent. of all cases of
total blindness in asylums are said to be due to ophthalmia neona-
torunm.  \lmost without exception. under skillfully condueted man-
agement, the suppuration is promptly controlled and the sight is
not permanently impaired.

Treatment.- - I'rophylactic—The maternal passages should be
disinfeeted before and during the labor in case of gonorrheal
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infection. The child’s eyes should be cleansed immediately after
the head is born. One or two drops of a two per cent. solution of
nitrate of silver, or a ten per cent. argyrol solution, should be
instilled into each conjunectival sac shortly after birth. The latter
is now generally preferred. It is important in preparing the
solution that it be not boiled, and that it be not exposed to light.
Silver is precipitated by the action of heat or light, and the solu-
tion then becomes irritating. The prophylactic use of the silver
solution should be the rule in hospital and private practice. The
eyes of every child should be treated with the solution within a
few minutes after birth. It should never be omitted when the
mother is known to be the subject of leucorrheal discharges.
When properly employed the immunity is practically absolute.
Should the use of the silver solution be followed by much serous
oozing, the latter may be promptly relieved by a single applica-
tion to the conjunctiva of a one-grain-to-the-ounce solution of
atropin, one drop in each eye.

Curative.—At the onset of the inflammation, ice water com-
presses, renewed every few minutes, are useful in the absence of
corneal complications. The eyes are cleansed of pus every hour
or oftener, day and night, by irrigating with a warm saturated
boric acid solution.

After free discharge is established, the conjunectival surfaces
should be brushed, after cleansing, once or twice daily, with a two
per cent. aqueous solution of nitrate of silver, and one or two drops
of a 25 per cent. aqueous solution of argyrol, freshly made, should
be instilled into each eye several times daily. This is continued
till the discharge loses its purulent character. Frequent cleansing
with the boric acid solution must still be practiced until all dis-
charge ceases. Anointing the edges of the lids with vaselin favors
drainage by preventing the lids from becoming glued together.
The nurse should be drilled in the method of manipulating the
lids.

The advice of an oculist should be had and the responsibility
shared.
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TETANUS NEONATORUM

The disease begins toward the end of the first week. The
cause is infection, generally of the navel, with the tetanus bacillus.

The symptoms are those of surgical tetanus. The termination
is almost invariably fatal within two or three days.

Treatment.—As far as possible all sources of peripheral irri-
tation should be removed. Feeding is maintained through the
nostrils, using predigested milk, or, this failing, by rectal injec-
tions. In feeding through the nostrils the food is poured from a
special narrow pointed spoon. The drug treatment consists in the
use of potassium bromid, gr. iv, every two to four hours, or of
chloral, grain j, every hour. These remedies must be given by a
stomach tube or rectal tube. Sulphonal, gr. iij, every two hours,
by the rectum, has been used with success. Serum treatment,
properly carried out, should be tried.

MELENA NEONATORUM

Melena nconatorum, gastrointestinal hemorrhage, is an extrava-
sation of blood into the alimmentary canal. The condition appears
in the first hours of infant life, and is characterized by the vomit-
ing of blood either in an unaltered state or as ‘‘black vomit,”’ and
by the passage of dark, pitchy, and grumous stools, mixed with
meconium,

The infant shows symptoms of internal hemorrhage.

Treatment.—Between 30 and 40 per cent. of infants so
affected die. The subcutaneous injection of human blood serum,
10 c. c., three times a day, has given the most satisfactory results.
No other form of treatment has seemed to affect the outcome.

UMBILICAL HEMORRHAGE

Umbilical hemorrhage may come from the cord or from the
umbilical ulcer after the cord has dropped off. The bleeding may
proceed from faulty ligation of the cord, syphilis, or acute fatty
degeneration with hemoglobinuria. The hemorrhage usually be-
gins within a week after birth. Eighty per cent. of the children
die. ’
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CHAPTER XII

THE PATHOLOGY OF PREGNANCY

In the chapter on the development of the ovum, we learned
that the impregnated ovule lies in, and derives its nourishment
from, a decidual bed of hypertrophied mucosa, and that the fetal
ovoid is composed of the chorion, with the placenta, the amnion,
the liquor amnii, and the fetus itself. Therefore, in a considera-
tion of the pathology of pregnancy, we must discuss those dis-
eases which attack the several structures of the fetal ovoid and
the bed upon which it grows, i. e.:

(1) Diseases of the decidua

(2) Anomalies of the amnion and of the liquor amnii

(3) Diseases of the chorion

(4) Anomalies and diseases of the placenta

(5) Anomalies of the umbilical cord

(6) Anomalies and diseases of the fetus, together with
those diseases of the mother, such as the toxemias,
which jeopardize the life of the fetus.

DISEASES OF THE DECIDUA

The decidual mucous membrane of the pregnant uterus may
be the seat of many of the diseases which attack the uterine en-
dometrium in the non-gravid woman. Owing, however, to the
presence of the fetus, decidual inflammation has more serious con-
sequences than a similar affection in the non-gravid uterus.

Acute Endometritis or Deciduitis.—Acute decidual endo-
metritis may be present in the course of any acute febrile disease.
In the course of the exanthemata, cholera, and typhoid fever, the
endometrium participates in the infection. It may result from
septic infection after attempts at criminal abortion, or an acute
gonorrheal infection of the endometrium may occur simultaneously
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of watery mucus is due to an early rupture of the membranes,
high up in the uterus. Repeated examinations of the discharged
fluid have, however, shown its chemical composition to be different
to that of the liquor amnii.

In this condition the hyperplasia of the uterine mucosa, which
is normal to the early months of pregnancy, is exaggerated and
is continued into the later months of gestation. It affects all the
elements of the decidua and results in a greatly inecreased thick-
ness of this structure. Hemorrhage frequently oceurs into the
decidua and small cysts have been observed.

The_cause is_a preéxisting endometritis, which may be of the

septic, syphilitic, or gonorrheal type. When the process is rapidly
developed, it is attended with hemorrhage into the decidua, or
with partial separation of that structure; abortion or premature

* labor is then the rule.

The hydrorrheal discharges are to be distinguished from liquor
amnii, from urine, and from leucorrheal secretions. The condi-
tion tends to deplete the woman’s gencral health, making her
blood more or less hydremic.

THE TREATMENT i8 to be directed mainly to the correction of the
resulting debility and anemia. The administration of a solution
of the arsenate of iron (Zamboletti’s solution), hypodermatically,
or other hematinic” Femedies and general tonics are indicated.
Above all, proper hygicne is imperative. Uterine sedative meas-
ures are sometimes useful.

Cystic Endometritis. —Cystic endometritis is distinguished by
the formation of retention cysts, due to an obstruction of the
gland ‘ducts by proliferation of the interglandular connective tis-
sue. The decidua about the cysts is hypertrophied, and on section
presents an overdevelopment of connective tissue, an increase of
decidual cells and embryonal tissue. There is a hypersecretion
from the uterine glands, which may occasion & hydrorrhea, as in
the catarrhal type already described.

Polypoid Endometritis.—Polypoid endometritis is rarely met
with. It is supposed to be due to syphilis, though the causes are
unknown. It is characterized by polypoid growths or villus-like
projections, developed upon the ovular surface of the decidua,
which stand out from the mucous membrane, to the height of half
an inch or more, smooth of surface and very vascular. Between
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in the minor grade about once in one hundred pregnancies, while
the pronounced hydramnios, which gives rise to discomfort and
pressure symptoms, is observed but once in about three hundred
pregnancies.

ETioLogy.—The excessive accumulation of the amnial liquor
may be derived from (a) & maternal source, (b) a fetal source,
(e) from both, or from sources unknown. In about 44 per cent.
of the cases no assignable cause can be found. Among the causes
which are attributed to a maternal source are maternal hydremia
and other causes of general anasarca. It is stated that ‘‘the thin-
ner the maternal blood the greater is the quantity of the liquor
amnii.’”” Or it may be due to deficient resorption of the liquor
amnii, as when the origin of the hydramnios has been due to an
associated nephritis or anasarca in the mother. The larger num-
ber of cases, however, in which the cause can be explained at all
are developed from FETAL SOURCES, such as (a) the abnormal per-
sistence of the vasa propria (a capillary network of the subpla-
cental chorion) immediately underlying the amnion, which is nor-
mally present in the early months of gestation; (b) abnormal
pressure in the blood vessels of the cord from obstruction to the
umbilical circulation, by the cirrhotic liver of syphilitic children,
a tortuous or knotted cord, or its vicious insertion; (e) acute
amniotitis; (d) the excessive excretion of the fetal urine; (e)
exudation of the fetal skin; (f) fetal syphilis.

DiagNosis.—There is a history of pregnancy, together with the
symptoms of a cystic abdominal tumor, which grows rapidly. The
increase in the size of the uterus is out of proportion to the period
of yestafion.and the uterus presents a permanent tension. In
acute cases the distention is sudden and painful.

The tumor may usually be defined as the uterus, except in ex-
treme cases, where the outline is lost and the distention is limited
only by the capacity of the abdomen. The fetal heart sounds are
dulled or entirely absent. There is a preternatural mobility of the
fetus, permitting external ballottement, except when the disten-
tion is extreme; the suprapubic edema adds to the difficulty
of palpation. The breathing becomes labored, and the patient
suffers from general pressure symptoms. In extreme amniotic
distention the cervix is obliterated and the os externum patulous.
It is to be distinguished from pregnancy associated with ascites,
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the villus, the extremities of the villi are converted into cysts.
The degenerative change ts usually found equally distributed over
the whole chorion. The cysts vary in size from that of a millet
seed to that of a grape. Occasionally they may reach the size of
1 hen's egg.

Each cyst springs from another and not from a common stalk,
and is connected with the base of the chorion by a pedicle of vary-
ing length and thickness. They may be many thousands in num-
ber. The ovum grows rapidly, and the total mass may be as large
as the adult head by the end of the third or fourth month. The
embryo surrounded by its amnion may, or may not, be found
within the vesicular mass. Rarely the proliferation of the cells of
Langhans’ layer of the villi penetrates into the uterine tissue,
perforates the uterine wall, and leads to spontaneous rupture of
the uterus and peritonitis. The cyst content is a clear translucent
liquid containing albumin and mucus. The degeneration usually
begins at a period when the villi are almost equally developed
over the whole ovum, i. e., before the third month.

In twin pregnancies one or both ova may be affected. The
disease may be considered as a true myxoma of the chorion. It
is met with most frequently in women who have borne full-term
children, sometimes in more than one pregnancy in the same indi-
vidual.

FREQUENCY.—Tt occurs once in about two thousand pregnan-
cies. ’

ErioLogy.—Very little is known of the etiology. Recent his-
tological studies have thrown no light on the cause, which ap-
parently resides in the ovum. Endometritis, syphilis, and the
absence or deficiency of allantoic vessels, commnonly assigned as
causes, probably have no part in the etiology.

THE DiagNosTic SiGNs.—The disease is rarely recognized be-
fore the end of the third month. (1) The first point of importance
is to establish the diagnosis of pregnancy by the presence of the
positive signs, the changes in the shape, size, and consisteney of
the uterus, available in the first few months. (2) The uterus
rapidly increases tn size, its growth is out of proportion to the
stage of theé gestation; the uterus is too large for the first two
months, later it is sometimes too small. The sudden distention
and rapid growth of the uterus usually cause distressing nausea
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interior vaginal hysterotomy may be used to give sufficient space
for manual evacuation. Removal, with the fingers in the uterus,
is safer than attempts at instrumental extraction, as the evacua-
:ion may be done more cautiously and the uterine wall is often
»xtremely thin. Removal with the curet is always incomplete and
is attended with the dangers of fatal hemorrhage and perforation.
After the uterus is emptied manually, the uterine cavity should
be firmly packed with gauze soaked in the tincture of iodin, the
:xcess of which is squeezed out before using. This pack should
remain in the uterus for.ten minutes and then be withdrawn.
The iodin destroys the remaining cysts and disinfeets the cavity.
Ergot may be used freely, to make the uterus contract. Two
weeks after evacuation, when considerable retraction of the uterus
has taken place, the cavity should be thoroughly curetted and the
:urettings examined by a competent pathologist for evidence of
horioepithelioma. The patient should be kept under observation
for several months and the curetting repeated, in case metror-
rhagia should occur. Should any evidence of chorioepithelioma
ippear, an immediate hysterectomy is imperative.

Fibromyxomatous degeneration of the chorion is extremely
rare. It consists of a fibroid degeneration of the connective tissue
»f the villi, forming solid instead of cystic tumors. The symp-
tomatology and treatment are similar to those of cystic degenera-
tion.

ANOMALIES AND DISEASES OF THE PLACENTA

Placenta Membranacea.—A placenta membranacea is a broad,
thin placenta with persistence of the villi over the entire surface
»f the chorion. Abnormal adhesion is common with this anomaly.

Placenta Preevia.—The placenta is pra:via when its attachment
»neroaches upon that portion of the uterus which is subject to
lilation during the first stage of labor.

Placenta Succenturiata. Subsidiary Placenta.—This term is
ipplied to a wholly or partially independent placental cotyledon.
The anomaly is usually single, sometimes multiple. In the ab-
sence of vascular connection with the main body the detached
portion is termed ‘‘placenta spuria.’’

Cysts of the placenta are of frequent occurrence. The cysts
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gize from one to two or three centimeters in diameter. They are
of no pathological importance when small and few in number.
When numerous and extensive they may cause the death of the
fetus. They have their origin in local hyalin degeneration.

Other anomalies and diseases are fundal insertion, crescentic
shape, bilobed, multilobed, annular, circumvallate placenta, an-
omalies of size, too large or too small, caseous degeneration, car-
cinoma, sarcoma.

ANOMALIES OF THE UMBILICAL CORD

Length.—The umbilical cord may be abnormally long, six
feet, or short, seven inches.

Excessive length of cord may predispose to prolapse, to tor-
sion, to knots, or to coils about the fetus, and to obstruction in
the funie vessels. A short cord may lead to premature separation
of the placenta during labor.

Excessive torsion of the umbilical vessels may cause partial
ocelusion. It is sometimes accompanied with serous effusion into
the peritoneal cavity of the fetus and with edematous swelling
of the cord. In most cases torsion of the cord itself is developed
only after the death of the fetus.

Stenosis of the arteries is sometimes observed. The causes
are excessive proliferation of connective tissue in the walls of the
arterics, atheroma, and thrombosis. The lumen of the umbilical
vein’ niay be narrowed by thickening of its walls in syphilis. This
is due fo an edema and leukocytic infiltration of the spaces between
the musecle fibers.

Knotg occur rarely. They result from the passage of the
fetus thrdugh a loop of the cord. They are seldom firm enough
to endanger the life of the fetus.

Hernis.—Hernial protrusion of the omentum or intestinal loops
may take place into the cord. It results from imperfect closure
of the abdominal walls at the umbilicus, and is usually accom-
panied with other errors of fctal development.

Cysts are frequently observed in the sheath of the cord. They
are due to liquefaction of mucoid tissue or of blood extravasa-
tions.

Coils about the fetus, especially the neck, are of frequent oe-
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5. Pseudencephalic Monster.—Iere the cranial vault and the
laxger part of the brain are absent.

6. Anencephalic Monster—The cranial vault and the entire
bxain are wanting.

1. Cyclocephalic Monster—A monster in which the nose is
wanting and the eyes are partially fused into one.

8. Octocephalic Monster—The ears meet or are fused in the
median line.

9. Omphalositic Monster.—This monster is one of twins which
‘has a parasitic existence in utero. Its nourishment is derived
from the companion fetus, and it is incapable of living indepen-
dently after the cord is divided. The anomaly owes its origin to
the fact that the circulation of one fetus has overpowered and
reversed that of its companion.

10. Double Monster, Two Fetuses United.—1here are several
varieties:
. (a) Sternopagus, joined at the sternum; (b) Ischiopagus,
Joined at the pelvis; (¢) Cephalopagus, joined at the head; (d)
xiphopagus, joined at the xiphoid cartilage.

Syncephalic.—The heads partly fused, the bodies separate.

Monocephalic—The heads completely fused, the bodies sep-
arate.

Synsomatic.—The bodigs are partially fused, the heads sep-
Axgate. bf

Monosomatic.—The ies are wholly fused, heads separate.

Double Parasitic Monster.—One fetus is attached as a parasite
taQ the other, or inserted or included in it.

Diseases of the Fetus.—The fetus is subject to many of the
lhfectlous and other general diseases of postnatal existence. Well-

nown examples are variola, typhoid fever, pneumonia, syphilis,
®Rcarlatina, measles, erysipelas, diphtheria, septicemia, rachitis,
Nralvular disease of the heart, serous effusion, ete.

FETAL DEATH

The fetus may die during pregnancy. Its death may ocecur in
the early months or in the latter half of gestation. It is important
o recognize the preseunce of a dead fetus; a fact that is frequently
difficult to determine, especially in the early months, before the
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made in every woman who gives a history of repeated abortions
and the delivery of premature dead children.

Fetal syphilis may be determined at autopsy by the changes
which takc ‘place between “the diaphysis and epiphysis of long
bnnes. Dissection shows an osteochondritis, especially at the lower
end of the femur. The liver is enormously enlarged, even to one-
eighth the body weight, and there is some enlargement of the
spleen.

An undeveloped uterus, or chronic endometritis, or metritis,
has a caiisal relation to repeated premature births. Pronounced
anemia in the mother may be fatal to the fetus, as may tubercu-
losis, nephritis, diabetes, toxemia, and chronic poisoning.

When the fetus dies in utero, it may be expelled or it may be
carricd in the uterus for a long period and undergo absorption,
or saponify (becoming an adipocere), or go through the processes
of mummification, maceration, or putrefaction.

Absorption.—When the fetus dies before the second month, the
embryo first becomes liquefied and the ovum may be entirely ab-
sorbed, or the ovum may be carried in utero for a long period
after the death and absorption of the embryo, and, together with
the placental structures and organized blood clots, become a dense
mass of organized tissue known as a ‘‘fleshy mole.”” Such a mole
may be retained within the uterus for months, producing no symp-
toms except an occasional metrorrhagia.

. Mummification takes place only when the fetus has died
in the middle or” later months of development. The soft
Structures become dried and shrunken, and the skin assumes a yel-
lowish-gray color. The placenta undergoes somewhat similar
changes.

A jctus papyraceus (a paper-like fetus) is a mummified twin
fetus whlch a_ffa'_death in utero, has become flattened by the
Dx‘essure of its hvmg companion. The head in such cases may be
Pressed into the shape of a meniscus lens.

- Maceration—In maceration of the fetus the tissues become
so ficned and sometimes swollen, giving the fetus a bloated appear-
Ance, the abdomen is distended, the head is enlarged, the serous
Cavities contain blood and serum, and the cranial bones are loose
Ander the scalp. The epidermis is exfoliated and the tissues be-
Come so soft and friable that the limbs may be easily detached
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twenty-eighth week, presents a clinical picture different to that
presented by either abortion or premature labor, and is referred
to by many authors as ‘‘miscarriage.’’

Miscarriage is the term to be used to the laity for the inter-
ruption of pregnancy before viability of the fetus; while it is
used interchangeably with abortion by the profession.

It is estimated that at least twenty-five per cent. of all preg-
nancies terminate in abortion. Even this large estimate is doubt-
less too small, if abortions from all causes are included.

Abortion occurs most frequently at the end of the menstrual
month, as the attachment of the ovum is least.stable at this time,
owing to the influence of the menstrual molimen. In a large pro-
portion of cases the abortion takes place at the second month, and
is comparatively infrequent after the third, as by that time the
uterus has risen out of the pelvis and the ovum is well buried in
its decidual bed.

‘While it must be admitted that the security of the attachment
between the ovum and uterus differs in different individuals and
in different pregnancies in the same individual, and that what
may be sufficient to cause abortion in one may have no effect on
another, the provoking causes of abortion may be grouped and
considered under two general headings:

First, those which primarily cause the death of the fetus, as
conditions which interfere with the uteroplacental circulation; its
separation and expulsion from the uterus being the result of its
death.

Second, those which act independently of the death of the fetus
and cause premature expulsion of the ovum by their effect on the
active contraction of the uterus.

Abortions of the first class (death of the fetus) may occur
from malformation in the fetus, disease, mechanical violence,
causing fetal death, maternal toxemia or excessive anemia, patho-
logical conditions of the ammnion, the chorion, the cord, or the
decidua.

Under the second head (the causes acting independently of the
death of the fetus) are atrophy or hypertrophy of the endome-
trium, placenta preevia, oxytocics, reflex irritation of the uterus.
i. e, from mammary or rectal stimuli, irritable uterus, chorea,
epileptiform convulsions from uremic or other causes, carbon
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"dioxid poisoning, placental apoplexies, misplacement of the

uterus from pelvie adhesions, uterine myomata and cancer, over-
distention from hydramnios and multiple pregnancy, direct inter-
ference with separation of the ovum, falls or blows, hyperemia of
the pelvie organs from circulatory obstruction in the lungs or
liver, or from valvular heart disease, violent exertion partially
separating the placenta, resulting in retroplacental hemorrhage,
or sexual excesses near the menstrual period; ete.

The commonest cause of abortion is endometritis, fully.70 per
cent. of the abortions in the first few weeks being due to an un-
healthy endometrium, while an irritable uterus, syphilis, retro-
displacements, and chronic nephritis are other frequent causes of
repeated abortion.

Diagnosis.-—The classical symptoms of an abortfon are hemor-
rhage, pelvie tenesmus, and rhythmical uterine contractions, which
are more or less painful. The pain may be due to rhythmic uter-
ine contractions, having the general characteristics of a labor pain
or only a severe backache and tenesmus, especially in the early
months. The woman may also suffer from associated nausea or
even vomiting, chilliness, and a slight elevation of temperature.

The physical signs are the eflacement of the internal os, which
is shown by the obliteration of the uterocervical angle, dilation of
the cerviz (os externum), the protrusion or partial protrusion of
the ovum from the uterine cavity, a contracting uterus, and uter-
tne hemorrhage.

In making the diagnosis in a case of suspected abortion, three
facts must be positively established before any treatment is in-
stituted :

(1) Is the woman really pregnant?

(2) Is the pregnancy within the uterus or extrauterine (out-
side of the uterus) ?

(8) If the pregnancy s intrauterine, is the abortion inevi-
table?

Abortion in the first weeks of gestation is not always easily
distinguished from dysmenorrhea or simple uterine hemorrhage.
The diagnosis will depend mainly on establishing the existence of
a pregnancy by the changes in the shape, size, and consistency of
the uterus, and on the presence of fetal structures in the genital
discharges. The ovum when expelled enveloped in a mass of
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coagulated blood may escape observation, unless the clots are ex-
amined by breaking them up under water. Free hemorrhage, with
the expulsion of a large blood clot occurring with a contracting
uterus, is significant of abortion.

Ectopic gestation, in which the ovum is in or has been dis-
charged from the ampulla of the tube, is frequently mistaken for
simple uterine abortion.

An abortion may be threatened or inevitable. Efforts at cx-
pulsion of the ovum, which are attended by slight or moderate
hemorrhage and uterine contractions, without dilation of the cer-
vir or change in the wutcrocervical angle, may be placed in the
threatened class.

While the presence of the physical signs establishes the diag-
nosis of inevitable abortion, cervical dilation and cffacement of
the uterocervical angle imply a degree of separation of the ovum
from the lower utcrine segment too great to permit the further
continuance of the gestation. Severe rhythmical pains with hem-
orrhage almost surely forebode the expulsion of the ovum. .

Every patient suspected of abortion should be subjected to a
thorough physical erxamination of the pelvic organs, not only to
establish the presence or absence of the physical signs, but to ex-
clude the presence of a tubal pregnancy. All blood eclots and
material cast off must be thoroughly inspected and, when pos-
sible, examined microseopically.

Progmosis.—There should be no maternal mortality in prop-
erly conducted abortions, though every abortion entails some risk
upon the woman, and many deaths result directly from misman-
agement. The prognosis as to both mortality and morbidity de-
pends in great part upon the treatment. The prinecipal sources
of danger are hemorrhage and sepsis. The hemorrhage is rarely
so great as to be the immediate cause of death, though it con-
tributes to the fatal issue by lowering the woman’s resistance.

The presence of necrotic masses of material within the uterus
is a serious menace to life, by offering a culture medium to patho-
genic organisms, and is the cause of pelvie infection in cases which
escape a fatal termination. The danger of sepsis is especially
imminent in incomplete abortion.

Treatment.—The treatment of abortion should include a con-
sideration of the following:
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(1) The preventive treatment of abortion in women who are
predisposed to repeated or habitual abortion.

(2) Arrest of a threatened abortion.

(3) Management of inevitable abortion.

(4) Treatment of incomplete and septic abortions.

(5) After-treatment.

PrevENTIVE TREATMENT.—The preventive treatment of abor-
tion is directed chiefly to the cause. Under the etiology, we have
referred to endometritis, irritable uterus, syphilis in one or both
parents, retrodeviation of the uterus, and chronic nephritis as
being the most frequent causes of repeated or habitual abortions.
Correction of thesec conditions should be begun before conception
takes place, as it is scldom possible to save the ovum by treatment
begun after impregnation has occurred.

Endometritis and endocervicitis may be treated by curettage
and trachelorrhaphy, if considerable cervical ectropion is present,
in the interval between pregnancies. Sufficient time should al-
ways be allowed for the complete regeneration of the endometrium
to take place before coitus is resumed.

In cases of irritable uterus the woman must guard against
physical exertion, mechanical violence, nervous shock, and sexual
intercourse, especially near the time when the menstruation should
occur. She should rest in bed during the menstrual epochs, and
relieve the pelvie congestion by the timely use of bland enemata.

Spasticity of the uterus, associated with nervous conditions,
as chorea, epilepsy, hysteria, et cetera, may be controlled with
proper sedatives.

Syphilis demands active antispecific treatment.

Retroversions, which are repositable, may be corrected and re-
tained in position with a suitable pessary, which, if pregnancy
occurs, should be worn until after the third month, when the
uterus rises out of the pelvis; little can be done for the woman
when chronic nephritis is the cause of habitual expulsion of the
ovum, as pregnancy increases the effect of the kidney lesion.

THE ARREST OF THREATENED ABORTION.—Threatened abortion
may be averted by placing the patient at rest in bed, in the recum-
bent position, and quieting the nervous and uterine irritability
by the administration of opium. bromid, and viburnum pruni-
folium. Opium is best administered as morphia, given hypoder-
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matically in 14 gr. for the initial dose, and repeated in quantities
sufficient to control uterine contractions. Its subsequent adminis-
tration may be by the rectum, in the form of suppositories con-
taining morphia, 14 gr., or its equivalent. Its sedative action is
increased by combining it with the extract of hyoscyamus and
viburnum.

Viburnum prunifolium may be used in the form of the fluid
extract given in 14 drachm doses, or the solid extract in pill form
in doses of grs. iv every three or four hours. It acts as a uterine
sedative, but its use is not well tolerated by the stomach.

The hemorrhage may usually be controlled by rest in bed, but
occasionally a vaginal tampon of sterile or iodoform gauze may be
necessary to check the bleeding. The vaginal tamponade, while it
controls hemorrhage, also acts as a uterine stimulant tending to
make the abortion inevitable, therefore it should not be used in
threatened abortion, unless the hemorrhage is considerable.

THE MANAGEMENT OF ACTUAL OR INEVITABLE ABORTION.—The
management of ingvitable abortion includes, first, the control of
hemorrhage; second, the prevention of sepsis.

Hemorrhage may be controlled by (a) physical and uterine
rest. (b) the cervical and vaginal tamponade, (¢) the complete
evacuation of the uterus; while sepsis may be averted by (a) the
avoidance of trauma and lacerations of the cervix, (b) strict ad-
herence to an aseptic technique, (¢) the timely evacuation of the
uterus.

The conditions which determine the form of treatment to be
employed, i. e, whether the crpectant or the radical plan shall be
adopted, are:

(1) The period of the gestation.

(2) The condition of the cervix.

(3) The amount of the hemorrhage.

(4) The presence or absence of sepsis.

The Erpectant Plan.—(C'onditions favorable lo the employnent
of the erpectant plan are: (a) Abortions between the Sth and
12th week of gestation, as during this period the ovum may be
expelled complete; (b) but slight detachment of the ovum, as is the
case when the cervical dilation is slight; (¢) moderate hemor-
rhage; (d) and abscnce of sepsis.

The method of procedure is as follows: The hair about the
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The Technique of the Instrumental Method.—The patient
should be placed on a table in the lithotomy position and the legs
held with a suitable leg holder; the vulva, lower abdomen, inner
surfaces of the thighs, and vagina rendered aseptic. An anesthetic
is usually necessary. When the aseptic preparation is complete;
the bladder may be emptied with a catheter. The anterior lip of
the cervix is caught with a volsella and held gently forward
toward the pubic bones, fixing the uterus. The cervical canal is
freed from mucus and disinfected with the tineture of iodin. The
ovum is detached with the curet and removed with a pair of long
ring forceps (Ward placental forceps), or a straight Keith clamp,
having the joint 2174 inches from the distal end. Every part of
the uterine cavity is curetted thoroughly, but lightly, with the
sharp curette. Care will be required to remove all the decidua from
the cornua; this is done with a cross stroke. When the dilation
of the cervix will permit, the uterine cavity should always be ex-
plored with the gloved finger to know that the entire content is
removed. Should sepsis be present or imminent, the empty uterus
may be firmly packed with gauze, saturated with the tincture of
iodin, the excess of which has been squeezed out. This pack should
only be left in position for ten minutes, when it must be with-
drawn. :

No douche is required, but the uterus must be replaced to its
normal position by bimanual manipulation and a firm pack placed
in the vagina against the cervix to hold it well up in the pelvis,
stimulating contractions and thus sccuring drainage. A uterus
tn the normal position will drain itself.

From the 8th to the 14th week, the manual method supple-
mented with the placental forceps, is the procedure of choice.

Technique of Manual Method.—After the antiseptic prepara-
tion of the external genitals and vagina is carried out and the
patient is anesthetized, the uterus is crowded down and fixed with
one hand over the abdomen, while the other is inserted into the
vagina, and the cavity is evacuated with one or two gloved fingers
in the uterus. DMasses which cannot be removed with the finger
may be withdrawn with the placental forceps under the guidance
of the fingers.

The presence of a peri- or parametritis in septie cases does not
forbid interference. It makes it rather more imperative. Sepsis
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Frequency.—Ectopic pregnancy is of more frequent occur-
rence than available statistics would lead us to suppose, i. e., it
has been estimated that it occurs once in 1,200 pregnancies. We
have found that the proportion of ectopics has increased with our
diagnostic power to recognize them.

Classification of Extrauterine Pregnancy Based upon the
Situation of the Developing Ovum.—(a) TusaL.—Nearly all ex-
trauterine pregnancies are primarily tubal. In tubal pregnancy
the impregnated ovumm lodges, and begins its development, in the
Fallopian tube.

The ovum may be arrested in its progress toward the uterus,
(1) in the ampulla by the neck of the tube; (2) in the isthmic

Fi16. 67.—THE LocaTioNs AT wHICH THE OvuM  Fig. 68.—A CorNvaAL
MAY BE ARRESTED IN ITS TRANSIT THROUGH IMPLANTATION IN THE
THE TUBE UTERUS

portion; (3) in the interstitial portion of the tube, which runs
through the uterine wall.

(b) OvariaN PrReGNANCY.—In an ovarian pregnancy the ovum
is impregnated in the Graafian follicle and develops within the
ovary.

(e) ApoMmINAL PREGNANCY.—In primary abdominal preg-
nancy the ovum embeds itself in the peritoneum.

Primary implantation of the ovum upon the peritoneum has
not as yet been satisfactorily proven. In the majority of the re-
ported cases the ovum has had a tubal attachment and has de-
rived its circulation from this source.
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with serious hemorrhage, or into the broad ligament, in which case
there are several possibilities.

(a) It may become an intraligamentous pregnancy and con-
tinue té grow, the placenta remaining attached to its tubal bed.
This form of ectopic gestation may go to term and become one of
the forms of abdominal pregnancy. Should the fetus live and go
to term, spurious labor may occur; this ends in fetal death, unless
the condition is diagnosticated and the child is promptly delivered
by section.

(b) The ovum may die with the formation of a hematoma be-
tween the folds of the broad ligament.

(e) The ovum may die, and suppurate, and be cast off piece-
meal through the abdominal wall, the vagina, the bladder, and
the rectum, or result in septicemia and death.

(d) The ovum may die after the development has advanced to
the later months, be carried indefinitely with little or no altera-
tion of struecture, or be converted into a lithopedion or a mass of
adipocere.

(e) Secondary rupture may take place into the peritoneal
cavity with serious hemorrhage and shock. Secondary rupture is_
usually fatal to the fetus and the danger to the mother is very
great. Rarely the fetus may survive as an abdominal pregnancy.

C. Pregnancy in the interstitial portion of the tube or tubo-
uterine pregiancy is an arrest of the ovum in the interstitial por-
tion of the tube and may terminate:

(1) By death of the ovum.

(2) By expulsion of the ovum into the uterus, in which case
the pregnancy may terminate as an abortion or proceed and de-
velop as an intrauterine pregnancy.

(3) By rupture into the peritoneal cavity, with death of the
mother ffom hemorrhage and shock. The woman but rarely sur-
vtves Miterstitial rupture.

(4) The ovum may rupture into the broad ligament and have
the same possibilities as have already been described under isthmic
rupture into the ligament.

Interstitial or tubouterine pregnancy generally terminates by
rupture before fhie sixth month.

“Termination of Ovarian Pregnancy.—A. The ovum may be ar-



decidual formation in the tube is imperfect, occurring only in
patches, in other portions of the tubal mucous membrane, and
within the uterus, where a more or less complete decidua is de-
veloped, which is cast off with the death of the ovum.

Diagnostic Signs of Ectopic Gestation in the Early Months.
—The diagnosis is possible before rupture in a large majority
of cases.

The History—The oceurrence of an ectopic pregnancy is often
preceded by a period of sterility, or the woman has been the sub-
jeet of a chronic inflammatory lesion of the pelvis, or she may have
been just married and present congenital anomalies of the pelvie
organs.

There is usually a period of amenorrhica, together with other
symptoms of carly prognancy, as nausea or some of the breast
signs. However, the normal menstrual period may not be skipped.
but only be postponcd, or prolongcd, ovr anomalous in character.
Even before rupture the woman frequently suffers from sharp
knifelike pains running through the pelvis, and there is a sensa-
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tion of soreness and discomfort in the lower quadrants of the
abdomen. '

The Uterus—The cerviz may be softened and have a dusky
hue, and the uterus may be enlarged and displaced forward or to
one side of the pelvis, according to the size and situation of the
growing fruit sac. The cervix is open and is erquisitely sensitive
to motion and the uterine cavity is empty.

The Tumor.—The growing ovum is found beside, or behind, or
in front of the uterus, displacing it. The characteristics of the
tumor are that it is tense, fluid, tender, pulsating, and rapidly
growing. ’

It should be routine to make a careful pelvie examination of
every woman presenting an anomalous menstrual history. If the
pelvice findings are suggestive of ectopic gestation, she should be
kept in bed under observation until a positive diagnosis can be
made or excluded by the physical findings. A patient suspected
of having an ectopic pregnancy should never be examined under
anesthesia. ’

Diagnostic Signs of an Intraligamentous or Abdominal Preg-
nancy in the Later Months.—1. Mammary signs of pregnancy.

2. Active fetal movements, which are usually more distinet
than in utero gestation.

3. The fetal parts are more accessible to palpation.

4., The fetal heart tones are more intense.

5. Ballottement is obtainable in the fourth and fifth months.

6. The uterus is displaced upward, forward, and to one side,
and can be differentiated from the fetal tumor.

The most reliable diagnostic point in the later months is evi-
dence of an existing pregnancy, with a uterus which is normal or
but little developed, and distinguishable from the tumor mass.

Shrinkage of the tumor generally follows the death of the
fetus.

Signs of Tubal Abortion or Primary Rupture.—1. Special
significance should be given to the history of a postponed, skipped,
prolonged, or anomalous menstruation, which 1is followed by
metrorrhagia, irregular in occurrence and in amount. The bleed-
ing is observed especially at the time of the painful paroxysms.
The bleeding may be more or less profuse. or be only a persistent
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curring in a woman at rest in bed should always excite suspicion.
Repeated blood examination will always tell the tale. All doubt
may be settled, and a positive diagnosis made, by making a cul-
de-sac incision via the vagina, and demonstrating the presence of
free blood in the peritoneum.

Uterine abortion and dysmenorrhea sometimes simulate very
closely a ruptured tubal pregnancy or a tubal abortion, and these
must be excluded by the physical signs.

Intraperitoneal rupture is usually distinguished from extra-
peritoneal by more hemorrhage and by the physical signs of free
fluid in the pelvic peritoneum. The presence of free blood, or even
soft blood clots, in the peritoneal cavity is difficult of recognition
by vaginal touch. When the blood effusion is encysted, the condi-
tion may be confounded with a hematoma in the broad ligament.
Free blood in the peritoneum may be detected with certainty by a
posterior colpotomy.

E.ctraperitoneal rupture is characterized by the presence of a
circumseribed and more or less firm tumor (blood eclot) in one
broad ligament, as revealed by the vaginal touch. The blood
collection may dissect up the peritoneum and burrow behind the
uterus. Examination by the rectum often facilitates the diag-
nosis. A sacculated tube, firmly adherent to the broad ligament,
or an encysted blood clot in the peritoneum, may counterfeit intra-
ligamentous rupture and may be mistaken for it even at an opera-
tion. :

Before opening the abdomen, if the diagnosis cannot be estab-
lished otherwise, the uterine cavity may be explored or the cul-
de-sac opened. It should not be forgotten that intra- and extra-
uterine pregnancy may coexist.

Differential Diagnosis.—Uterine abortion, dysmenorrhea,
ovarian cyst, intraligamentous cyst, simple fluid accumulation in
the tube, hydrosalpinx, pyosalpinx, hematosalpinx, and a retro-
verted and gravid uterus must be ercluded. In every case of
uterine abortion, the possibility of ectopic gestation should be
borne in mind.

The differentiation of ectopic gestation from pregnaney in the
rudimentary horn of a uterus unicornis is difficult or impossible;
but it is practically unnecessary, since the treatment is essentially
the same in either condition. Left to themselves, eighty per cent.

19
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no catharties or enemata are necessary. The abdomen is opened
rapidly and the hand passed at once to the fruit sac, which is
lifted out of the abdomen, and a clamp is placed on the broad
ligament, including the tube near the cornua of the uterus, while
another is placed on the ovariopelvie ligament beyond the free
end of the tube. Compression at these points controls the utero-
ovarian anastomosis and checks all hemorrhage. The field is
partly cleared of blood; the tube and fruit sac drawn up and cut
away above the clamps. The ovarian vessels are then tied with
fine catgut between the folds of the ligament, and the two peri-
toneal layers of the ligament are whipped together with a running
suture of catgut. ‘

The blood and blood clots in the peritoneum are removed with
the hand and with large gauze sponges. A detailed search of the
peritoneal sac for clots is unnecessary and only prolongs the
operation. A quart or a quart and a half of normal salt solution,
at a temperature of 105° F., may be left in the peritoneum; this
will not only dissolve many of the overlooked clots, but help to
refill the empty vessels.

‘When the patient has suffered much blood loss, and the pulse
is feeble and rapid, no time should be lost in the peritoneal toilet.

If the bleeding is recent, little or no harm is done in leaving
some blood in the peritoneum. The abdomen is closed by the
quickest method, with cross sutures of silkworm gut. In septic
conditions drainage may be practiced by the vagina. The anes-
thetic should be discontinued when the peritoneum is closed, a
hypodermie of morphia sulphate, gr. 14, supplying the necessary
analgesia. If saline has not been left in the abdomen, one quart
may be injected into the rectum, sigmoid and colon, while the
patient is in the Trendelenburg position, or a pint of saline may
be injected behind each breast. Saline is very rapidly taken up
from the colon and cellular tissue. Direct infusion into the vein
is apt to cause cardiac dilation and pulmonary edema. By select-
ing the time of operation, we need less heroic measures than when
the operation is done while the patient is in collapse. Direct
transfusion of blood has, in ectopics, with extreme anemia and
collapse, one of its greatest fields of usefulness.

Treatment After Rupture into the Broad Ligament.—In the
First Three Months.—Limited effusions of blood do not usually
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On intraperitoneal rupture, celiotomy is indicated as in preg-
nancy in the free portion of the tube. Supracervical hystereetomy
will usually be required, as the amount of uterine laceration is
seldom reparable.

PERNICIOUS VOMITING OF PREGNANCY

There are three types of pernicious vomiting: 1. Neurotic;
2. Reflex; 3. Toxemie.

The pernicious vomiting of pregnancy occurs about once in
three hundred pregnancies. It is more frequent in our highly
developed nervous women than among the Germans and English.

Etiology.—In a limited number of cases the hyperemesis of
pregnancy may be neurotic. However, the toremic element is the
underlying factor in all types; it merely acts as a predisposing
cause in the neurotic woman or the one who has provoking causes
in some anatomical lesion of the pelvie organs, e. g., uterine dis-
placement, anteflexion, detention of the uterus in the pelvis by
adhesions or other causes, decidual endometritis, ovarian cysts,
twin pregnancy, hydramnios, or vesicular mole.

In by far the larger proportion of instances the cause is a
hepatotoxemia, due to faulty nitrogenous metabolism. The failure
consists in imperfect elaboration of biliary constituents, in imper-
fect oxidation, manifested by striking changes in the urine, which
show that the amount of urea and total nitrogen excreted is
diminished, while the ‘‘high ammonia coefficient’’ indicates that
a larger amount of nitrogen is eliminated as ammonia than usual.

Degenerative and necrotic changes corresponding to those of
acute yellow atrophy (mecrosis in the central portion of the
lobules), together with multiple hemorrhages, occur in the liver
as a result of the toxemia. The renal changes are secondary, are
degenerative in character, and limited to the convoluted tubules.
The living epithelium becomes necrotie, filling the tubules with
brokendown cells and blocking their lumen.

Diagnosis.—7T'he diagnosis requires the diagnosis of pregnancy
and the exclusion of causes of vomiting independent of pregnancy,
as the presence of local lesions in the stomach and upper abdom-
inal tract. The neurotic type is not usually difficult of recogni-
tion, usually occurring in women with a manifest neurosis. A
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mild toxemia may underlie the neurosis. Pelvic causes should be
detected and excluded by physical examination. A pelvic exam-
nation should be made in every case of hyperemesis of pregnancy.
The diagnosis of toxemic vomiting is made by execlusion, by the
urinary findings, and the usual clinical evidence of hepatic insuffi-
ciency, as shown by the glyecogenic power of the liver to assimilate
cane sugar. Especially important among the urinary changes are
diminution of urea, total nitrogen, and the excess of ammonia.
Indoxyl and skatoxyl are increased. Lucin, tyrosin, albumin,
urobilin, and sugar may be found. According to Sondern, one of
the first signs of the toxemia of pregnancy is acetonuria. Diacetic
acid and betaoxybutyric acid are present later.

Prognosis.—In the majority of cases the symp.omatic nausea
of pregnancy subsides by the third or fourth month. In hyper-
emesis of neurotic origin the prognosis is good. In persistent,
uncontrollable vomiting, dependent on toxic causes, it is very
grave, as even the termination of pregnaney will not repair the
intralobular necrosis which has already taken place. A low leu-
koeyte count, which continues while the vomiting persists, is a bad
prognostic.

Treatment.—Treatment in the neurotic form consists of rest
in bed for several days, dietetic measures, nerve sedatives, together
with employment of eliminants; in reflex vomiting, removal of
the cause when possible, such as the correction of uterine displace-
ments, and the treatment of local lesions are in order; in toxemic
cases restricted diet (milk or milk and cereals), stimmulation of the
emunctories, lavage, catharsis, diuresis by hypodermoclysis, entero-
clysis, ete., are the main reliance. In most instances the uterus
must be emptied.

DierEric MEASURES.—Breakfast in bed followed by sleep, a
small cup of strong coffee before rising; cold vichy or carbonated
water several times daily; to this sodium bromid may be added,
one drachm to the siphon; milk and lime water or vichy, pre-
digested foods, and other liquid foods, all in small quantity and
often; rectal alimentation, giving one egg in four ounces of milk
every six hours, uncooked beef juice, or predigested foods. Five
minims of deodorized tincture of opium may sometimes be added
to the food with advantage. The injections may be given through
a soft-rubber catheter attached to a funnel. The rectum should



PERNICIOUS VOMITING OF PREGNANCY 275

be washed out twice daily during rectal feeding. Cardiac tonies
may be required.

LocaL MEeasures.—Cervical erosions may be touched with a
twenty-grain solution of nitrate of silver every second day.

Uterodisplacements must be corrected. A vaginal gauze pack,
renewed every two days, or a properly fitted pessary, is sometimes
helpful.

Sexual intercourse should be forbidden.

Copeman’s method of dilation of the cervix is sometimes suc-
cessful. The dilation is best effected with the Ilegar’s graduated
dilators. It need not exceed one inch. This treatment may result
in abortion, and should be adopted only as one of the last resorts.

GENERAL THERAPY.—Complete rest in bed is an important aid
in controlling the vomiting. The position with the shoulders low
and hips elevated helps. Occasionally the elevated trunk posture
acts more efficiently.

UseruL Druec MEasures.—Cocain, gr. 14 to 14, repeated three
or four times daily, or hourly, until three or four doses are given;
a cocain spray to the pharynx or to the nares, in a 1 per cent. solu-
tion; chloral, gr. xx to xxx, in solution by the rectum, two or
three times daily, best given in milk; the bromid of sodium in
similar doses.

Strychnin, gr. 1/40 to 1/30, or tincture of nux vomica, Mv, in
water before meals, is indicated in chronic gastric catarrh.

Calomel, in small repeated doses,-gr. 1/10, q. 1% h., to 5 or 10
doses, often does valuable service, especially in autotoxis.

Oxalate of cerium, gr. X, q. 2 h., when it can be retained, or
subnitrate of bismuth in similar doses, may be tried.

Ether spray to the epigastrium at the onset of each paroxysm
is sometimes effective. :

An ice bag over the cervical vertebrw, or blister over the fourth
or fifth dorsal vertebra, may help.

Oxygen by inhalation has been used with success.

Other measures, such as are useful in vomiting from other
causes, may be found of service.

INpUCTION OF ABORTION is indicated when other means fail,
especially in autotoxic cases. The persistence of a high ammonia
coefficient, the presence of acetone, with a low leukoeyte count, in
a woman with a pulse of 100 or more, demand that the preg-
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ANEMIA

The anemia which s characteristic in the latter months of
pregnancy may become so eraggerated as to appear pernicious.
The hemoglobin may fall to 30 per cent., and the red blood cells
be diminished to 1,600,000.

Should a pernicious anemia or a leukemia exist prior to the
gestation, the condition becomes aggravated by the continuance
of pregnancy.

Anemia renders the woman more susceptible to septie infee-
tion and diminishes her resistance to autointoxication.

Treatment.—The pregnant woman suffering from anemia
should have an abundance of fresh air and a generous mixed diet,
in conjunction with the continuous use of such blood makers as
the peptonate of iron, Blaud’s pill, the arsenate of iron, and
Fowler’s solution of arsenic. Pregnancy should be promptly in-
terrupted, if these blood diseases are progressing from bad to
worse.

PULMONARY TUBERCULOSIS

Tuberculous changes in the lungs progress rapidly during preg-
nancy and dormant tuberculous processes may be awakened and
take on a more florid type as a result of gestation.

Hemoptysis occurs in 50 per cent. of the cases. In the ad-
vanced stages, pregnancy hastens the fatal termination. Tuber-
culosis of the larynx is a very scerious complication.

Treatment.—The pregnancy should be terminated in the
early months where the disease has reached the second stage, espe-
cially in the presence of urgent symptoms of a cardiac nature,
persistent hemoptysis, and dyspnea. Only if the pregnaney is
near the period of viability should the child receive consideration.
Laryngeal tuberculosis in the early months is a positive indication
for abortion. Vaginal extirpation of the pregnant uterus is ad-
vised by many foreign authorities.

VARICES OF PREGNANCY

The veins in the rectum, anus, broad ligaments, bladder, va-
gina, external genitals, and of the lower extremities enlarge and






CHAPTER XIII
PATHOLOGY OF LABOR

A labor may be considered as pathological when any one of
the factors, i. e, the powers, the passenger, or the passages, is
faulty, and is not acting in harmony with the other factors.

A. ANOMALIES OF THE EXPELLING POWERS

The powers may be:

(1) Excessive.
(2) Deﬁcient.

EXCESSIVE: PRECIPITATE LABOR

Cause.—The cause of precipitate labor may be excessive ac-
tivity of the expelling forces, or deficient resistance, as, in multi-
parity, large pelvis and small head.

Dangers.—The dangers are for the most part insignificant.
The principal risks to the mother are of lacerations, especially in
primipare, shock, premature detachment of the placenta, and post-
partum hemorl;hagé; to the child, asphyxia from the nearly con-
tinuous interruption of the uteroplacental circulation, and the
possible accidents of sudden and unexpected birth, such as falling
on the floor, precipitation into a water closet, rupture of the cord,
ete.

Treatment.—Treatment consists in moderating the expelling
forces by regulating the abdominal pressure by the maintenance
of the lateroprone posture in bed and, if required, by the use of
anesthesia, The patient should be kept in bed from the onset of
the pains.

279
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cervix, which favor dilation even in the presence of apparently
active pains.

Causes.—The causes are neurotic influences, peritoneal ad-
hesxons myomata, excessive uterine distention, as in hydrammos
or twms, dry labor and the consequent unequable pressure upon

he lower uterine segment.

SympromMs.—The woman suffers excessive pain, yet the labor
makes little or no progress. Mechanical obstruction must be ex-
cluded. The cervix is rigid, and, if the membranes have ruptured,
the caput succedaneum is excessively developed.

DanGgers.—The dangers are of exhaustion in proportion to the
severity of the pain and the loss of sleep and nourishment; in
dry labor, pressure-effects in both mother and child and septic
snfection. Atony of the uterus is likely to result. Exhaustion
predisposes to a slow second stage.

TREATMENT.—Chloral, 5j, in four doses of gr. xv each, at in-
tervals of fifteen minutes, frequently does good service. Still
more effective is opium, gr. j, once or twice repeated, if necessary,
at intervals of an hour, or morphia, gr. 1/6, or pantopon and
scopolamin, gr. 1/120, to drowsiness. These narcotics may do
either of two things: they may regulate the action of the expell-
ing powers by abolishing, in part, the inhibitory influence of
pain, or by mducmg sleep they may invigorate the mnatural
forces

The application of a ten per cent. sterile solution of cocain
to the cervix is said to be followed by prompt dilation, but
such an application subjects the woman to the danger of infec-
tion.

Chloroform or ether is very seldom permissible in this stage
except as an aid to surgical intervention. Rupture of the mem-
branes is indicated in- marked hydramnios, peeling them up in
undue adhesxon

In dry labor gradual manual dilation may be practiced under
anesthesia, but when time permits the Voorhees, Pomeroy or the
Champetier de Ribes balloon may be used to better advantage.
‘When efficiency and rapidity are demanded and the eervix is not
obliterated, anterior vaginal hysterotomy should be elected. Gen-
tle traction with forceps may be tried after dilation is nearly
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hand into the uterus if necessary. The bladder and rectum should
be evacuated. Uterine obliquity may be corrected by manual sup-
port, by the lateroprone posture, or by a tight fitting abdominal
binder.

The help of the abdominal muscles should be summoned to
augment the uterine contractions. Quinin, gr. x, strychnin, gr.
1/30, or pltmtrm 2 ampules, may be given hypodermically, or al-
coholie stlmulants to stimulate the uterine pains.

Hot fomentatlons may be applied to the hypogastric or the
sacral region; thoroughly warming the patient, especially if ane-
mic and weak, may bring on vigorous contractions.

The patient should assume the semirecumbent position or
the squatting posture during the pains, or sit on the edge of the
bed. Ahlfeld’s birth-stool may be tried. This consists of two
stools so placed as to leave a triangular space between them open-
ing to the front. The woman sits over the open space until the
head is about to be born.

Expressio fetus may be employed by applying pressure at the
upper fetal pole or to the head only when the latter pole presents.
Push aside the intestinal loops and press downward in the axis
Oof the inlet with one or both hands laid flat on the abdomen. The
lithotomy position may help.

Ergot in_full doses 1s dangerous to the child and even to the
Mother. In "large doses it tends to cause a persistent uterine con-
Traction. In doses of ten minims of the fluid extract, repeated
Ilourly, it merely mcreases the force and frequency of the natural

labor pams Its ‘use is seldom permissible, NEVER except in the
~4BSENCE OF OBSTRUCTION and in minute doses such as to produce
mormal uterine contractions.

The use of the forceps is indicated when the natural forces are
clearly incompetent, or longer delay would jeopardize the life of
mother or child. As a rule, intervention is called for when the
head has been arrested a half-hour, after two hours in the second
stage in the absence of outlet contraction, especially if the head is
low down and there is no recession between pains. Failure of re-
cession between the pains is evidence that the normal tonicity of

the soft parts has been destroyed by prolonged pressure of the
fetal mass.
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contracted pelves the narrowing is_ gt the brim, and is most fre
quently an anteroposterior flattening. Obstruction may arise.
however, from old fractures, exostoses or other bony tumors, or a
contracted outlet.

Description of Forms

Nonrachitic Flat Pelvis.—This probably is the commonest
variety of pclvic contraction in the white race, though Williams
‘gives the precedence to the ‘‘funnel pelvis.”” It consists essen-
tially of a shortening of all of the anteroposterior diameters of
the pelvis, owing to the fact that the entire sacrum is nearer to
the pubes than normal. The intercristal and the interspinal diam-
eters have the same value as in the normal pelvis, or may be
slightly increased. Their relation to each other is the same as in
the normal pelvis or nearly so. The pelvic circumference may,:
or may not, be diminished. The true conjugate seldom falls below -
8 em., or 31, inches. The transverse diameter is approximately
normal.

The sacrum is rotated forward; sometimes is smaller than
normal. Occasionally there is a false promontory.

In this form of pelvie anomaly the woman is usually of full
stature and her general appearance presents no evidence of de-
formity.

Cause.—The deformity may be congenital or acquired. In
the latter case it may be due to overwork in early childhood.

INFLCENCE oF SiMPLE Frar PELvis oN THE MECHANISM OF .
LABOR.—The head passes the brim in imperfect flexion, with its
long (occipito-frontal) diameter in the transverse of the pelvis
and with the sagittal suture level or nearly so. Below the brim
the head movements are substantially the same as in the normal
pelvis. Spontaneous delivery frequently is possible, occurring n
over 75 per cent.

Rachitic Flat Pelvis.—Rachitic flat pelvis resembles the
nonrachitic tlat pelvis, but presents the following distinetive
characteristics: The interspinal diameter is equal to, or greater
than, the intercristal; the pelvie inclination is increased ; the brim
usually is more or less heart-shaped; the outlet may be larger
than the inlet; the bisischial diameter is greater than normal;
the pubic arch is more than 90 degrees; the longitudinal curva-
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ture of the sacrum may be greater or the sacrum and coccyx may
be straight and flat; the lateral concavity is diminished; the
promontory is lower and pushed forward; the symphysis is deeper
than normal, and is inclined backward.

The cause is rachitis in infancy.

Rachitic Flat and Generally Contracted Pelvis.—The char-
acters and cause are those implied in its name. The degree of
contraction often is extreme.

Justominor Pelvis: Pelvis Equabiliter Justominor.—This,
as its name implies, is a generally contracted pelvis.. Its diameters
are not in all cases uniformly contracted. The conjugate seldom

F16. 69.—MALE PELvis. (TypIcAL) Fi1c. 70.—SAGITTAL SECTION, SHOWING
OUuTLET DIAMETERsS IN FUNNEL
PeLvis. (WiLL1AMS)

falls below (8.5 to 8 em.) 314 inches. In occasional instances the
narrowing is confined chiefly to the outlet. The justominor pelvis
is most frequent in women of small stature. Yet its size bears no
relation necessarily to the size of the woman’s body. This is a
common form of contraction. It is due to imperfect development.
By pelvimetry the interspinous, intereristal, external econju-
gate, and oblique diameters are proportionally decreased.
INFLUENCE OF THE JUSTOMINOR PELVIS ON THE MECHANISM OF
LaBor.—There is usually more or less overlapping of the head at
the brim, and at the beginning of labor, even in the primipara,
the head has not engaged. Flerion is more pronounced, but the
other head movements differ little from those of normal labor,
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may be shortened. The subpubic angle is narrow, the depth of
the symphysis is increased, and the sacrum is long and but little
curved longitudinally.

Serious contraction of the outlet may oceur in pelves which

A

Fi6. 72.—A SHORT POSTERIOR SAGITTAL, ARRESTING THE PROGRESS OF
LaBOR AT THE OUTSET

are otherwise perfectly normal in their external and internal brim
measurements. The bisischial or transverse at the outlet is reduced
to 8 em., or less. i

INFLUENCE oF FUNNEL PELVIs ON THE COURSE OF LABOR.—An

F1a. 73.—A LoNG POSTERIOR SAGITTAL, ALLOWING THE HEAD TO EscaPE

outlet contraction seriously affects the course of labor. When the
disproportion is not sufficiently great to give rise to marked dys-
tocia, the head, because of the narrow pubic arch, escapes in the
posterior sagittal diameter and extensive perineal tears are the
rule.

Klein has shown that mensuration of the transverse and antero-



’
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Fic. 74.—Tue ErrecT or PrBlotomy
ON A CoNTRACTED OUTLET. (WIL-

LIAMS)

the outlet is reached, where
the greatest contraction is
found. The conjugate is
lengthened. The brim is ap-

proximately round or oval. The pelvis is funnel-shaped, the ischial
spines are approximated, and the anteroposterior diameter at the
outlet diminished.  The pubic arch is narrow, the symph
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TogE cAUSE of the deformity is kyphosis in the dorsolumbar, ‘or
especially in the lumbosacral region, resulting usually from caries
in the body of the vertebra.

InFLUENCE OF KypHOTIC PELVIS ON LaBOR.—The occipito-pos-
terior position is much more frequent than in normal pelves. 0b-
struction is limited to the outlet of the bony pelvis. Owing to
narrowness of the pubic arch it is greater in anterior than in pos-
terior positions of the occiput. Without intervention 25 per cent.
of the mothers and half the children are lost. Cesarean section or
pubiotomy is required in more than half the cases.

Fi16. 75.—THE NAEGELE PELvVIs

The Kyphoscoliotic Pelvis.—The kyphoscoliotic pelvis pre-
sents a kyphotic deformity of the pelvis of rachitic origin, compli-
cated with the effects of scoliosis of the lower portion of the verte-
bral column, and the sacral promontory is pushed over to the side.
The scoliotic may counteract in part the kyphotic changes.

8coliotic Pelvis.—Scoliotic pelvis is a pelvie deformity due to
scoliosis. Lateral curvature of the lumbar portion of the vertebral
column, due to rachitic disease, may give rise to slight asymmetry
of the pelvis.

INFLUENCE ON LaBOR.—Obstruction usually occurs near the pel-
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ity, giving the appearance of the trunk having sunk down into the
pelvis. The cause is the maldevelopment of the interarticular
processes of the last lumbar
vertebra. Spondylolisthesis is
very rarely met with (Fig.
76).

8plit Pelvis.— The pubic
bones are separated or may be
united by fibrous tissue. This
condition is usually asso-
ciated with extrophy of the
bladder and other genital
malformations. It is ex-
tremely rare in obstetric prac-
tice.

Osteomalacic Pelvis. — In
osteomalacia the deformity
arises from softening of the
bones in adult life when the
reproductive organs are funec-
tionating, and consequent
yielding in the direction of
the existing pressures. The softening is due to osteitis and oste-

omyelitis. The osteomalacic

pelvis is sometimes termed

the compressed pelvis. In

well-marked cases the prom-

ontory is pushed downward

and forward and the lateral

pelvic walls inward, mak-

ing the pubie portion of the

pelvis beak-shaped; the sac-

rum is convex from above

downward and from side to

side; the entire pelvie space

is greatly diminished and

F1e. 77.—THE OstEOMALACIC PELVIS  the brim may be almost ob-

literated ; the subpubie arch is narrowed from the approximation
of tubera ischiorum (Fig. 7).

F1a. 76.—SAGITTAL SECTION OF THE
SPONDYLOLISTHETIC PELVIS
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In a limited proportion of cases the value of the external con-
jugate and transverse diameter at the outlet decides the question
whether or not the pelvis is ample. As a rule, with an external
conjugate (diameter of Baudelocque) below 17.5 ecm. (7 inches),
the internal conjugate is small, while if the external conjugate is
above 18.5 em. (71 inches), the intei-x_xgil conjugate is ample. Yet
‘exceptionally the internal diameters of the brim may be normal
when the diameter of Baudelocque is barely more than 16 em. (61
inches) ; and, on the other hand, actual contraction may exist
when the external conjugate measures 20.5 em. (8 inches).

A pelvis with an external conjugate below 16 em. (64 inches)
is surely contracted; a pelvis with an external conjugate above
20.5 em. (8 inches) is almost surely ample; between these limits
the question must be decided by the internal examination.

Internally, a diagonal conjugate below 11 em. (41 inches) in
flat, or of 11.5 em. (414 inches) in generally contracted pelves,
should be considered abnormally short.

If the pubic arch appears to be narrowed, and the transverse
diameter (bisischial) at the outlet is 8 em. (314 inches) or less,
the posterior sagittal diameter should always be measured.

In certain types of pelvic contraction the conjugate is not
shortened. It should be routine to take all measurements in primi-
parz and in women who give histories of difficult previous labors.

Fetometry.—It must not be forgotten that. the size and con-
sistency of the fetal head are no less an important factor in the
difficulty of delivery than is the capacity of the pelvis. The size
of the head must, therefore, also be taken into account. The head
measurements cannot be so accurately determined as those of ‘the
pelvis. A very close estimate is possible by measuring the occipito-
frontal diameter of the head through the abdominal wall with a
pelvimeter. The biparietal diameter is obtained approximately by
deducting from the occipito-frontal 2 em. when the latter is less,
2.5 em. when more, than 11 cm.

It is also useful to try how far the head can be made to enter
the brim by crowding it down with one hand over the lower part
of the abdomen, while the fingers of the other hand are passed
internally to estimate the depth of the descent. The fetal head
is the best pelvimeter. An anesthetic allows more accurate estima-

tion.
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‘When the fetus is dead or non-viable, podalic version or crani-
otomy is to be chosen.

Artificial premature labor at or soon after the end of the eighth
calendar month may be considered when the contraction is recog-
nized in time, but the fetal mortality is high in higher degrees of
contraction, and in our experience the morbidity to the mother is
as great as from (esarean section or pubiotomy.

Spontaneous delivery is rarely possible with a true conjugate
of 7 cm. in flat or 7.5 em. in generally contracted pelves.

Conjugate, 7 Cm. (234 Inches) or Less, Absolute Contraction.
—At term the Cesarean section or the Porro operation is indi-
cated. When the deformify is known early enough the induction
of abortion may be considered, though it is not advised.

The choice of procedure, however, in narrow pelvis, must be
determined by the rclative, not alone by the actual, size of the
pelvis; the degree of disproportion between the head and the
pelvis must decide. In the medium degrees of deformity several
factors determine whether a particular head can pass through the
particular pelvis under consideration: (1) The degree of con-
traction; (2) the size and consistency of the head; (3) the va-
riety of parietal obliquity; (4) the position of the oceiput; (5)
the strength of the expulsive forces.

Management of Labor in Other Pelvic Deformities

The method of delivery must depend upon the kind and degree
of obstruction.

The possibility of a living birth by induced labor should be
considered. At term version or forceps is competent in a small
percentage of cases.

Pubiotomy is applicable when the conjugate is above three'
inches and there is little contraction in other diameters.

Craniotomy best serves the interests of the mother if the fetus
is dead or non-viable.

In the higher grades of disproportion, the Cesarean or the
Porro operation is positively indicated, and Cesarean section may
be preferred to pubiotomy except when the condition of the mother
is bad for abdominal section.

In excessive pelvic inclination, or slight outlet contraction, the



operation IS e only resource.

Vaginal Neoplasms.—Cystie, fibromatous, or malignant tumeors
may arise from the vaginal walls and cause a dystocia requiring a
section,

Cystocele.—The treatment of cystocele consists in replacing
the prolapsed bladder-wall after catheterizing. Evacuation by the
catheter being impossible, the bladder may be aspirated through
the vaginal or the abdominal wall, and then reposited within the
pelvis,

Rectocele is replaceable with the aid of the Sims or the genu-
pectoral position. It is rarve that delivery is complicated by pro-
lapse of the vaginal walls.

Rigidity or stenosis of the cervix may arise from atrophic
changes in aged primiparae, from hypertrophy of the portio vagi-
nalis, or from cicatrices following the injuries of previous difficult
labors. The dilation is to be left to nature except in the presence
of danger to mother or child. Artiticial measures, if required, are
Voorhees bags, manual dilation, multiple shallow inecisions about




ANOMALIES OF THE PASSAGES 299

the free border of the cervix, or anterior vaginal hysterotomy.
Abdominal Cesarean section may becomme necessary if the resist-
ance is too great to be overcome by intravaginal methods.

Cancer of the Cervix.—In cancer of the cervix the induction
of premature labor, cervical incisions through the healthy tissue
with a thermocautery knife and extraction with forceps are some-
times possible. The passages should be irrigated repeatedly with
an antiseptic solution during and after labor. Mercurials, how-
ever, must not be used. .

Delivery with the aid of cervical incisions is advisable only
when hysterectomy is impracticable. Generally Cesarean section
i8 demanded in the interest of both the mother and the child. It
is best done before labor is spontaneously established. The entire
uterus should be removed if the disease has not extended beyond
the uterus and the condition of the mother permits.

When the disease is detected in the early months total hys-
terectomy should immediately be performed.

Occlusion of the Os Externum.—The os is reopened by in-
cision from behind forward. If the depression corresponding to
the os can be found with the finger, a small opening may be made
with a knife and extended with scissors or stretched with the fin-
gers or with a branched steel dilator.

Tumors.—(a) Vesical calcult may be displaced, or, this being
impossible, removed by vaginal lithotomy.

(b) Vaginal Tumors.—Removal, if practicable, is indicated,
otherwise Cesarean section or the Porro operation.

(e) Uterine Displacement.—Anteflexion, associated with pendu-
lous abdomen, may cause dystocia. This may be corrected with
an abdominal binder. Retroflexion with the body and fundus
incarcerated in the pelvis, may arrest the course of labor and
necessitate anesthesia, with the genu-pectoral posture or celiotomy
for its relief, or dystocia may be due to adhesions from opera-
tions, as ventro suspension and fixation, for the relief of retro-
flexion. Delivery may be effected by severing the adhesion,
allowing the uterus to assume its normal relation, or Cesarean
section.

(d) Uterine Tumors.—Pedunculated tumors, when easily mov-
able, may sometimes be pushed above the head with the aid of the
genupectoral or the Trendelenburg position, or removed with
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C. ANOMALIES OF THE PASSENGER
OCCIPITO-POSTERIOR POSITION

Ninety per cent. of occipito-posterior positions of the vertex
terminate as anterior positions by rotating either above the brim,
in the cavity of the pelvis, or at the vaginal outlet. Exceptionally
the sinciput rotates to the pubes, and the head is born with the
face to the pubic arch. In this position the expelling forces act
at a disadvantage; the long diameter of the head does not con-
form fully to the axis of the pelvis, and labor is impeded. In
persistent posterior positions of the occiput the head not infre-
quently becomes arrested by impaction in the pelvis, unless the
child is very small. An impacted occipito-posterior position, if
neglected, may become one of the most formidable varieties of
fetal dystocia.

An oceipito-posterior position of the vertex occurs in about
20 per cent. of vertex positions.

~Causes.—The causes 6f anterior rotation of the sinciput or
occipito-posterior positions of the vertex are: impeérfect flexion,
bringing occiput and sinciput to the pelvie floor’at about the same
time; defective resistance of the pelvie floor or large pelves and
consequent failure of the mechanism which normally shunts the
oceiput forward; certain pqlvn c deformities, as relatively small
pelvis, or, especmlly, general contraction, faulty inclination, oblique
deformlty, and Kyphotic pelvis, @igturbing the normal mechanism.

Diagnosis.—Abdominal Signs.—The dorsal plane is found in
the flank, or only its edge palpated; the small parts are in the
middle section of the abdomen; the cephalic prominence is
marked ; the heart-tones are heard over the lateral aspect of the
abdomen well toward the back, or are not heard at all; and the
anterior shoulder is remote from the median line. The large ma-
jority of right dorsal positions arc postcrior.

Vaginal Signs.—After the head has entered the brim the large
fontanelle is easily accessible to the examining finger and indicates
either an ocecipito-posterior position or an imperfectly flexed an- -
terior position. The posterior fontanelle is felt opposite the saero-
iliac synchondrosis. Perfect or imperfect flexion is distinguished

by the relative situation of the fontanelles to the plane of the
21
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head is arrested at the superior strait, to the foregoing maneuver.
Our experience shows that manual rotation is possible under full
surgical anesthesia even after the head is partially engaged.

(b) In the Cavity.—Anterior rotation of the occiput may be
favored by keeping the patient upon the side toward which the
occiput looks, or by upward pressure against the sinciput during
the pains to promote flexion, or by use of the hand as an artificial
pelvie floor, hooking the occiput forward. Should these simple
methods fail, we may, under general anesthesia, pass the_whole
hand _into the vagina, seize the occiput between the thumb and
fingers, i‘d{.gglﬁe head out of the pelvis, flex it and rotate it to the
[ront, while the abdominal hand brings the anterior shoulder for-
ward. ) ’

When_simpler means fail, the occiput may be rotated to the
front with foreeps. T'his is only a method for the erpert. With
a good grasp of the head over the parietal bones, the head is
rotated by carrying the handles of the forceps well over to one
thigh. Care must be used to kcep the aris of the blades strictly
tn the asis of the pclvis during the manipulation. Safe control is
assured by keceping the tips of the blades constantly in the center
of the birth-canal. 'The head should be rotated through only a
small arc of a circle at each effort, thus allowing time for the
trunk to follow. Rotation of the trunk may be favored by carry-
ing the anterior shoulder toward the median line by external
pressure on the abdomen.

(e) At the vaginal outlet_it is almost always possible to rotate
the o;c;;)_@ into anterior position by backward pressure with the
fingers against the anterior temple, combined, if necessary, with
forward pressure upon the oceiput. Only rarely must the head be
delivered in the occipito-posterior position. If the natural forces
fail forceps may be tried cautiously.

FACE PRESENTATION

In face presentations the head is extremely extended, the occi-
put is in contact with the back, while the face looks downward.

Frequency.—The frequency of face presentation is about one
in two hundred labors. Mentoposterior positions are more com-
mon than anteriors.

~—————
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4. Restitution.

5. Exzternal Rotation.—The explanation of the latter two
movements is the same as in vertex births. The birth of the trunk
follows the same mechanism as in vertex presentation.

MEecHANISM OF MENTOPOSTERIOR PositTions.—In typical size of

" head and pelvis the birth of a persistent mentoposterior position
is impossible, since it would necessitate the passage of a diameter
of 614 inches through the pelvis. Anterior rotation takes place
in the majority of cases.

Diagnosis.—Abdominal Signs.—Abdominal signs to be noted
when palpation is possible are the hour-glass shape of the uterus
and a very round cephalic tumor filling one side of the pelvis only.
The cephalic prominence is on the same side with the fetal dorsum;
palpation of the back is difficult, as, owing to the extension of the
head, the back is more in the middle of the uterus and so out of
reach; the cephalic prominence is generally on the same side of
the median line with the breech; and a suleus is found at the
junection of the head and back; the heart and small parts are on
the same side; the inferior maxilla, with its ‘‘horse shoe’’ like
rim, may be accessible to palpation.

Vaginal Signs.—The face does not fill the pelvis as the vertex
and its outline is less smooth and uniform. The orbital ridges,
nasal bones, malar bones, alveolar processes, and chin may be pal-
pated by vaginal touch if the cervix is sufficiently dilated.

Prognosis.—The prognosis for both mother and child is less
favorable than with vertex positions; however, mentoanterior face
cases and mentoposteriors that rotate and terminate spontaneously
are but little more dangerous to mother or child than vertex births.
The more formidable difficulties of face birth arise chiefly from
sts complications. A disproportion between head and pelvis favors
pfdlapse of fetal members (cord, hand, et cetera), and failure of
the pains is inet with more frequently than in normal presenta-
tion, owing to the greater uterine force needed to complete the
mechanism. The total mortality is about 4 per cent. of the
mothers and 8-10 per cent. of the children. The face of the child
at birth usually is much disfigured, owing to the effusion of serum
beneath the skin, which may obliterate the features.

The principal dangers to the mother are exhaustion and pres-
Mmis; to the child, cerebral congestion from obstructed
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downward and forward during the pains with the half hand intro-
duced into the vagina. Recourse to complete anesthesia, with the
woman in the Trendelenburg position, will frequently allow the
operator to displace the head upward and correct the malposition,
even after the face has entered the cavity.

Forceps for extraction in mentoposterior positions of the face
is one of the most difficult and dangerous of instrumental deliv-
eries, especially for the child; yet in skilled hands the use of
forceps as a rotator is sometimes permissible. The technique is
substantially the same as in occipito-posterior positions of the
vertex.

‘When the face is immovably fixed, and the fetus is living, de-
livery is to be made by pubiotomy; when the fetus is dead, by
craniotomy.

Methods for Converting a Face into a Vertex Presentation

1. S8chatz Method.—This consists in pushing the breech for-
ward (toward the feet) with one hand, the chest backward and
upward with the other, by external manipulation, and finally
crowding the fetus downward in the axis of the pelvis. It is ap-
plicable only before rupture of the membranes, and even then is
not always practicable unless the fetus is mobile and the abdom-
inal walls are relaxed.

2. Baudelocque Method.—(1) The first method of Baude-
locque consists in flexing the head by pushing upward with the
fingers first against the chin, then the fosse caninse, then the brow,
with one hand internally, the external hand assisting by forcing
down the occiput by suprapubic pressure.

(2) Baudelocque’s second method consists in hooking down
the occiput with the internal hand, the external hand pushing up
the chest. Anesthesia is generally required for all manipulations.

3. Ziegenspeck Method.—Baudelocque’s first method may be
combined with Schatz’s, with the help of an assistant.

The genupectoral or the Trendelenburg position greatly faecili-
tates the foregoing manipulations.

Thorn Method—Under complete surgical anesthema the lordo-
sis is converted into a kyphosis by combined internal and external
manipulation. The whole or half hand corresponding to back of

“
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The positions are the same as those of face presentation.

The occipito-mental diameter of the fetal head conforms with
the transverse at the pelvic brim, allowing the brow to descend
into the cavity and become arrested.

Causes.—The causes are substantially the same as in face pres-
entation. oo e

Frequency.—The frequency may be estimated at about 1 in
2,000 labors. T

Diagnosis.—Abdominal Stgns.—The abdominal signs are the
same as in face presentation, but imperfectly developed.

Vaginal Signs.—The diagnosis of the presentation is rarely
made until the os is sufficiently dilated to permit one to feel the
orbital ridges which are within touch on one side, and the bregma
on the other side of the presenting part. If the membranes have
ruptured and a caput succedancum has formed, the diagnosis is
difficult, as the landmarks are obliterated. When there is any
doubt as to the diagnosis of the presentation, eramination should
be madc under an anesthetic.

Prognosis.—Delivery in persistent brow cases is impossible
except with a relatively large pelvis. The maternal mortality is

.1 1in 10; the fetal 1 in 3. Rupture of the uterus occurs in three
per cent. of the cases.
" Treatment.—1. RecriFicaTION.—(2) Conversion into Verter.—
Before engagement the brow is converted into a vertex by seizing
the head, pushing it up, and hooking down the oceiput, with the
hand in the vagina and with the aid of anesthesia and the Tren-
delenburg posture. During the manipulation the fundus is sup-
ported by firm pressure with the external hand. Pressure upon
the occiput, applied through the abdominal wall, helps.

(b) Conyersion_into face may be accomplished by traction on
the upper maxilla with the fingers. This is not admissible in
mentoposterior positions. Unfortunately rectification fails in from
twenty to thirty per cent. of the cases.

2. VERsiION.—Version may be employed for rapid delivery, if
indicated in the interest of the mother or child, and if the head
is not engaged or the uterus is not firnly contracted. Version
should be the method of choice when the pelvis is approximately
normal in multipare.

3. Pusloromy.—Pubiotomy should be elected in impacted and

~— -
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the vertex successively sweeping over the perineum. Spontaneous
expulsion of the after-coming head, however, is exceptional.

In persistent dorsoposterior positions the head is generally de-
livered by a movement of rotation about the posterior edge of the
vulvar orifice, the mental pole first as in anterior positions. If the
chin catches upon the pelvie brim, delivery is accomplished occiput
first. In this method of expulsion the lower surface of the in-
ferior maxilla pivots against the pubic bones, and occiput, vertex,
forehead, and face sweep in succession over posterior vulvar com-
missure.

Diagnosgis.—Abdominal Signs—(1) The dorsal plane is pal-
pated on the right or left side of the abdomen. (2) The fundal
pole is hard, globular, and susceptible of ballottement, with a
sulcus between it and the trunk. (3) The anterior shoulder and
fetal heart are found above the umbilicus. (4) The lower pole,
irregular in shape, is not so hard, and in primipare is found above
the excavation before labor.

‘When the head is in the lower uterine segment, ballottement is
possible only in multipare and with excess of liquor amnii; even
then it is imperfect. In primipare, in the abscnce of pelvic con-
traction and of obstruction from tumors or other causcs, the head,
“when it presents, is always found engaged in the excavation at the
beginning of labor.

Vaginal Signs.—The vaginal signs are: glove-finger protrusion
of the bag of waters (obviously this ean be present only after labor
has been for some time established), the absence of the hard globu-
lar head with its fontanelles and sutures. The detection by vaginal
touch of one or both ischial tuberosities and the tip of the coeeyx,
anus, genitals, on a line bisecting the bisischial line at a right
angle; the femora; expulsion of meconium—not diagnostiec—
sometimes observed in cephalic births.

Frequently both ischial tuberosities may be reached, and from
them the femora be traced for a short distance.

A foot or knee may be identified by its anatomical characters.

In differentiating between head and breech a mere casual
touch should not be relied upon. Every accessible part of the
presenting pole must be searched for minutely, with firm pressure
if it is impacted in the excavation, aud its bony landmarks are ob-
scured by edematous swelling of the overlying soft structures.
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Prognosis.—7'0 the Mother.—The first stage of labor may be
more tedious than normal. The second stage often is more rapid.
In artificial dellvery laceration of the cerviz occurs more fre
quently than in verte}_i--l;irths, n first labors at least laceration
of the pelvic floor is the rule. The danger to life is not increased.

- To the Child.—The mortafﬁ;,“w_ﬂéﬁ the delivery is left to
nature, is one in ten, at least in first labors; with skilled manage—

“ment it is but little greater than in vertex births.

The cause of the fetal mortality is asphyxm from impeded
blood-supply, due to retraction of the uterus after the birth of the
trunk and from compression of the funis after the head engages.
The fetal mortality is increased in dry labor.

Hemorrhages may occur into the lungs, liver, kidneys, and the
muscles of the neck. Duchenne’s paralysis and injuries to the
bones and joints are not infrequent in breech extraction.

Indications of danger to the child at the critical moment in
breech dclivery are: drregularity and feebleness of the funic pulse,
occastonal gasping respiratory efforts, convulsive mov ements of the
limbs.

Treatment Before Labor.—External version is permissible if
it can be done without violence. While conversion into vertex
presentation is desirable, the indication for changing the presenta-
tion before labor is not sufficiently urgent to justify the risk in-
volved in a difficult external version.

Treatment During Labor.—DELIVERY oF THE TRUNK.—The
danger to the child arises chiefly from the difficulty of delivering
the after-coming head before the child perishes from arrest of the
uteroplacental ecirculation by compression of the umbilical cord.
Undelivered, the child will almost surely die within eight minutes
after the head engages and the uteroplacental circulation is cut
off. The delivery of the after-coming head is facilitated by: (1)
ample dilation of the passages, the cerviz, vagina, and vulvo-
vaginal orifice; (2) full flexion of the head, which also tends to
maintain the flexion of the arms.

Ccrvical dilation 1s accomplished by preserving the membranes
till they reach the pelvic floor and. as a rule, by a slow and graﬁual
dclivery of the breech; while flerion is maintained by avoiding
traction till the trunk 1is dcliverced, or, when tractum &8 unavoid-

able, by crternal manipulation so applied to the fundus by 6
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skilled assistant as to keep the chin firmly pressed against the

Bnngmg Down a Foot—When the membranes have ruptured,
and the case is seen before the ‘breech has engaged too firmly in the
“excavation, one foot should be brought down (Pinard’s method),
the anterior one should be taken by preference. This is done as a
precaution against arrest of the breech in the pelvis. The leg

F16. 79.—PINARD’S MANEUVER FOR BRINGING DowN THE ANTERIOR LEG

serves as a tractor, should the expellent forces fail. Advantage
“may be had from breaking up the breech in flat pelvis, large child,
or rigid soft parts as found in the old primipara.

DELIVERY oF THE ArMs AND HEAD.—In general, when there is
no dlsproportlon between the child and pelvis, the case should be
TéTt to nafure until the whole breech is born. When this does not
oceur spontaneously, the patient, as a rule, should be under an
‘anestheti¢ and on a table. The vulvovaginal orifice should be man-
ually dilated, and the forceps should be ready. A warm, dry flan-
nel or towel should be in readiness for wrapping the child’s body
as soon as it is expelled, to help to prevent premature efforts at
respiration. Wateh the pulsation of the funis for warning of dan-
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ger to the child. Pull the cord down and dispose of it, if possible,
in that part of the pelvis which offers the most room.
Eztraction of the Arms. (a) Arms Flezed—The _arms should
be brought down with the hand passed along the child’s abdomen.
(b) Arms Extended. 1. Delivery of the First Arm.—As soon
as the shoulder-blade can be reached easily, the feet should be

F16. 80.—MANNER OF GRASPING THE BREECH WHEN TRrACTION 18 NECES
SARY

grasped and the trunk drawn downward in the pelvic axis and
carried to the side opposite the occiput. The posterior arm should
be brought down first. The free hand should be passed®up along
the child’s back and one or two fingers slipped over the shoulder
and along the humerus to the elbow. The elbow should be swept
in a circular direction across the face and down. Beware of apply-
ing the force at the middle of the humerus and of attempting to
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1g the arm straight down, lest the humerus be fractured or the
alder-joint injured.

(2) Delivery of the Second Arm.—The child’s trunk must be
aght into the long axis of the mother’s body (the posmon of
dorsum is an index of the position of the shoulders), the trunk

|
81.—THE UPPER PART OF THE TRUNK CAUGHT BY THE PARTIALLY
DiraTEp CERVIX

ed with both hands and pushed upward in the axis of the
h-canal to release the head and extended arm from the grasp
he pelvie brim; if necessary, the trunk should be rotated to
7y the undelivered arm opposite the nearest sacroiliac joint.
ation is assisted by drawing the delivered arm gently across
child’s back or by grasping the delivered shoulder. Then, with
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Smellie-Veit (Mauriceau) Method.—Two fingers of one hand
are passed within the passages and held firmly against the fossee
canin® or the inferior maxilla to maintain ecomplete flexion. Two
fingers of the other hand are hooked over the shoulders astride
the neck. The child’s trunk lies on the operator’s forearm. The
head is delivered by traction. The natural mechanism must be
observed, keeping the long diameter of the head in the oblique

Fie. 83.—THE SMELLIE-VEIT METHOD UsEp WHEN THE HEAD 18 Low IN
THE PELVIS

diameter of the pelvis till past the brim. As the chin approaches
the fourchette, a finger introduced into the mouth depresses the
tongue for the admission of air. Eurpressio faetus by suprapubic
pressure by a skilled assistant is an important aid in bringing the
head through the pelvis (Fig. 82).

Wigand-Martin Method.—Of manual maneuvers this is the -
most efficient when the operator must work without assistance.
The technique is as follows: Two fingers of one hand are placed
in the child’s mouth or pressed against the fosse canin® to con-
trol the mechanism, especially to maintain full flexion. With the
other hand the head is driven through the pelvis by powerful
suprapubic pressure (Fig. 84).

22
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tation of the head may, if necessary, be assisted by external
essure. Sometimes the nuchal arm may best be dislodged with
e hand in the passages. Ilaving disengaged the arm, one may
oceed as in ordinary cases.

3. 85.—THE Forcers ArrLIED To THE AFTER-cOMING Hrap. The body
is wrapped in a warm sterile towel and carried over the
pubes by an assistant.

In failure of the powers at or above the brim one or both feet
suld be brought down, if this is possible without violence. If
¢ breech has sunk into the brim it may, with the aid of postural
:asures and anesthesia, be dislodged even after partial engage-
'mt.
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TRANSVERSE PRESENTATION: SHOULDER PRESENTATION

A transverse presentation is one in which the long axis of the
fetal ellipse lies across the long axis of the uterus. Primarily the
presentation is oblique rather than transverse. In a large pro-
portion of cases cross presentations are spontaneously converted
into longitudinal when labor begins. In persistent transverse
presentation the shoulder, or sometimes the arm, becomes the pre-
senting part after labor is established.

‘Frequency.—The frequency of shoulder presentations has
been variously estimated, but may be fairly stated as 1 in 250.

Causes.—The causes of cross-birth, which is a partial inver- .
sion of the fetal axis, are practically the same as those of breech-
birth or complete inversion. This anomaly is, therefore, observed
most frequently in unusual mobility of the fetus, as in multipare
with large, flabby uteri and pendulous abdomen, twin pregnancy,
fetal tumor, myoma of the lower uterine segment, undue pelvie
inclination, pelvic deformity, and low attachment of the placenta.

Positions.—Since the child’s head may lie either to the right
or the left of the mother, and its back may be turned anteriorly
or posteriorly, there are four possible positions in cross-births as
follows:

Left scapulo-anterior—L. Se. A.

Right scapulo-anterior—R. Se. A.

Right scapulo-posterior—R. Se. P.

Left scapulo-posterior—L. Se. P.

It should be noted that these positions are named according to
the direction of the presenting scapula, or, on abdominal palpa-
tion, from the location of the head and the position of the back,
left if the head is en the left iliac fossa, anterior if the fetal dor-
sum 18 to the front. When the scapula looks to the left and front
the position is a left scapulo-anterior, when to the right and front
it is a right scapulo-anterior position, and so on.

Diagnosis.—Abdominal Signs.—1. The abdomen is unusually
wide from side to side, while the fundus frequently does not rise
above the umbilicus. 2. Both fetal poles are absent from the execa-
vation after labor is established.

3 and 4. A third sign is the presence of the head in one or
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shoulder becomes fixed under the pubic arch. The other shoulder
is forced down over the posterior wall of the pelvis and is expelled
first. It is then followed by the trunk. The head is born last.

Spontaneous evolution is only rarely possible, and only with
a small child or large pelvis.

Ezpulsion with trunk doubled on itself (partus conduplicato
corpore) may occur when disproportion between the size of the
pelvis and fetus favors, or when the child is dead and macerated.

Treatment.—Before Labor.—If the pelvis is approximately
normal, the malpresentation should be corrected by external
cephalic version. To retain the presentation as longitudinal a
tight abdominal binder and lateral compresses should be applied.

During Labor.—The membranes should be preserved ; to secure
full cervical dilation the bladder and reectum must be evacuated;
the capacity of the pelvis, the size of the child, the relative posi-
tion of the head and the dorsum, the situation of the retraction
ring, and the degree of thinning of the lower uterine segment are
all to be noted. When the cervix is fully dilated version should
be performed, cephalic or podalic, by the bipolar or the internal
method, followed by immediate extraction under anesthesia.
\—I_f the membranes have ruptured, the degree of cervical dila-
tion, the condition of the uterus, of the patient, and of the fetus,
determine the treatment. If the cervix is only partially dilated,
and the child is alive and freely movable within the uterus, bi-
polar podalic version should be tried, a foot brought down and
allowed to dilate the cervix before the extraction is completed.
~If the condition is complicated with prolapse of the cord, the
cervix should be dilated manually or split, and an immediate in-
Ternal podalic version and extraction made.
~ Reduction of the malpresentation is often possible, even in the "
presence of a spastic uterus, with the aid of the genupectoral or
the Trendelenburg position and deep anesthesia. In impacted and
irreducible shoulder presentation decapitation will be required.
Cesarean section should be considered as a possible alternative
when the child is alive and the uterus has not been infected.

TREATMENT OF COMPLEX PRESENTATIONS

Head and Hand, or Both Hands.—When possible the hand
should be replaced with the aid of anesthesia and the Trendelen-
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(6) Three or four fetal poles.

(7) One head in the excavation and one in the upper uterine
segment.

(8) One head in the excavation and one in the iliac fossa.

(9) Distance from the pelvie pole to the fundal pole over 30.5
em. (12 inches).

(10) Two fetal heart-sounds at different rates.

(11) Two fetal heart-sounds of the same rate, but in widely
different situations and on opposite sides of the abdomen.

(12) Heart tones above the umbilicus when the head is in the
excavation.

(13) The demonstration of two fetuses by the X-ray.

(b) Vaginal Signs—A rapidly successive presentation of a
head and a breech;

Four extremities offering at the brim;

Two amniotic bags presenting.

Prognosis.—The prognosis in twin births is more serious. The
toxemias are more frequent, cardiac complications more serious,
operative delivery more common and postpartum hemorrhage and
sepsis are more likely to occur. As twin births are premature
many infants die of atelectasis and general debility.

Management of Labor in Twin Births.—The management of
labor in twin births differs in no wise essentially from that of
ordinary labor, save that, owing to the marked overdistention of
the uterus, the pains are likely to occur at long intervals and be
inefficient. The cord of the first child should be ligated on the
placental as well as the fetal side, owing to the possible existence
of a vascular communication between the two placentm. Since
the passages are dilated by the birth of the first child, the second
birth, except when the first child is undersized, usually is rapid,
or, if necessary, may safely be made so. The delivery of the sec-
ond child, however, should be left to nature except for cause.
Changes in the position of the second child frequently occur dur-
ing, or just after, the delivery of the first; hence the necessity of
making an examination immediately on the birth of the first twin,
to detect any abnormality in. the position of the second. The
fetal heart should be watched, and immediate delivery effected
if it becomes abnormal. As the overdistention of the uterus ex-
poses the woman to postpartum hemorrhage, extra care will be
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Spina bifida, hydroencephalocele, and other anomalies of de-
velopment frequently coexist.

The etiology is obscure.

Diagnosis.—(a) HEgap-First CasEs.—Abdominal Signs.—The
best diagnostic evidence is afforded by measurement of the head
as determined with a pelvimeter through the abdominal walls, or
estimated by palpation. Yet mensuration of the head in this man-
ner may be impossible owing to hydramnios. Sometimes the head
presents a distinetly fluctuant feel.

Vaginal Signs—Vaginal signs are: the size, elasticity, and
fluctuation of the cranial vault; excessive width of the sutures
(the latter, however, is not peculiar to hydroeephalus, nor is it
always present) ;

Fontanelles, as a rule, preternaturally large;

Sometimes a supplementary fontanelle may be noted between
the anterior and posterior;

Unnatural prominence of the frontal and parietal bones.

The size of the head cannot be estimated by the usual method
of vaginal examination, which explores only the presenting part.
Elasticity and fluctuation are not always readily detected
when the cranial vault is rendered tense by firm engagement
in the pelvic brim. When there 1s doubt, the patient should be
placed under an ancsthetic and the hand introduced into the
uterus.

(b) Heap-LasT CaseEs.—In one case in three the hydrocephalic
fetus presents by the breech, the tendency to breech birth being
greater the larger the relative size of the hcad. The signs of
hydrocephalus in breech birth are:

Body wasted ;

ITead arrested after the birth of the trunk;

Fluectuation;

The size of the head, as determined by measurement or by
palpation through the abdominal wall.

Prognosis.—Mother—The maternal mortality is estimated at
25 per cent. from exhaustion, rupture of the uterus, and hemor-
rhage.

Child.—The mortality is over 80 per cent. Even if the child
is born alive it is of feeble vitality, and is destined to probable
idiocy. Nearly all die soon after birth.
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Prolapse into the unbroken bag of waters is sometimes spoken
of as funie presentation.

Frequency.—Prolapse of the cord occurs once in about two
hundred and fifty labors. The frequency differs in different climes
from 1-165 to 1-1800.

Causes.—Anything which prevents the presenting part from
completely and continuously filling the lower uterine segment pre-
disposes to prolapsus funis. These conditions are:

Hydramnios;

Deformed pelvis;

Malpresentation (frequency in head presentation, 1 in 304;
face, 1 in 32; pelvie, 1 in 21; shoulder, 1 in 12);

Complex presentations;

Twins;

Small fetus;

Large pelvis;

Multiparity ;

Pendulous abdomen;

Uterine myomata;

Low placental insertion;

Rupture of the membranes while the woman is sitting or stand-
ing;

Marginal insertion of the cord;

Excessive length of the cord.

Diagnosis. —The diagnosis should present no difficulty. The
prolapsed cord may be found in the bag of waters, in the vagina,
or protruding through the vulva. Before rupture of the mem-
branes it may be distinguished from fingers and toes by the an-
atomical characters of the latter. The fetal parts will usually be
drawn up out of the way when touched. After rupture of the
membranes there is nothing else which presents from cervix which
feels like a cord or may be mistaken for it.

Prolapse of the cord must be distinguished from protrusion
of a loop of intestine following rupture of the uterus. In the
latter there is more or less hemorrhage, the prolapsed loop is
larger, the mesentery can be felt, and pulsation is absent. The
prolapsed portion of the cord should be eramined for the funic
pulse to learn whether the child is living. Absence of pulsation
for fifteen minutes may be taken as evidence of the death of the
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excavation and held there by manual pressure or with a tight ab-
dominal binder. The patient should lie in the lateroprone posi-
tion, with the hips elevated, or in the Trendelenburg position.
Examination through the vagina should be made from time to
time, lest the cord slip down again as the labor progresses.

The strength and rate of the fetal pulse should be ascertained
frequently.

(b) Instrumental Reposition.—The aid of posture is essential,
as in the manual method. An instrumental repositor is substituted
for the hand. An English catheter, with a tape attached and
loosely looped over the cord, makes an easily improvised and effi-
cient repositor. After complete reposition the catheter may be
left in the uterus.

The instrument is armed with a stylet, which is withdrawn
after replacing the cord. The same measures for retention are to
be used as in manual reposition.

(e) Reposition with a gauze tampon has replaced all other
methods in the author’s cliniec. The woman is placed in an exag-
gerated Trendelenburg posture, and anesthetized. The corner of
a yard square of sterile gauze is loosely tied to the prolapsed loop
(not interfering with the ecirculation), which is pushed up with
the gauze anteriorly above the presenting part. The gauze acts
as a tampon and prevents further escape of the cord.

-(d) Forceps or Breech Ecrxtraction—Should all attempts at
reduction and retention fail, the child may yet be saved by rapid
delivery. This is possible in vertex presentation with forceps or
by version; in breech cases, by the usual technique of breech ex-
traction. The author has saved two children by Cesarean section,
in primiparse with undilated cervices, in whom the membranes rup-
tured early, and allowed the cord to prolapse, owing to non-en-
gagement of the head. The cord, meanwhile, should be disposed
where it will receive the least pressure, opposite the sacroiliac
joint on the side of the pelvis in which there is most room.
As suggested above it is sometimes best to resort to version pri-
marily.

IN TRANSVERSE PRESENTATIONS.—Before the membranes have
ruptured, the loop of prolapsed cord may be reposited by postural
methods; after rupture, by podalic version aided by posture and
anesthesia.
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half-inch rubber tube is folded, the limbs of the tube tied together,
the bight of the tube perforated in several places and passed just
through the uterine rent. Instead of this several strands of wick-
ing or a bundle of gauze ropes may be used. Prolapsed intestine
must be reposited. The uterus must be made to contract. The
drain is removed in two or three days on cessation of much dis-
charge.

(b) Celiotomy should be done when the fetus is wholly in the
peritoneal cavity, has long been dead, or when there has been much
hemorrhage into the peritoneum, or when the cervix is not dilat-
able, or the rupture is extensive, or its site not favorable for drain-
age. The uterine lacerations are closed by deep suture. The peri-
toneum is cleansed by sponging -or by irrigation with the normal
salt solution.

Amputation of the uterus, or total hysterectomy, should be
resorted to when necessary to avert sepsis; especially is this ad-
visable if the lacerations are extensive or the uterus is infected.

By certain authorities abdominal section is practiced in sub-
stantially all cases of rupture, whether complete or incomplete,
and regardless of the amount of hemorrhage.

TREATMENT OF ANEMIA.—If there is much loss of blood the
anemia is to be treated, as in other cases, by bandaging the ex-
tremities, raising the foot of the bed, by hypodermic, intravenous,
or rectal injections of the physiological saline solution, or by direct
transfusion and the administration of opium, adrenalin, strychnin,
and by other restorative measures.

THE HEMORRHAGES

1. Placenta Previa—Unavoidable Hemorrhage

Definition.—The placenta is said to be previa when its attach-

ment is to the lower uterine segment and its site encroaches upon
the zone of the uterus, which undergoes dilation in the first stage
of labor.
"~ Degrees of Placenta Previa.—1. Partial—The great mass of
the placenta lies on one side of the lower uterine segment, partially
covering the fully dilated os. Marginal and lateral implantation
may be included under this variety.
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of bleeding, and a general regimen prescribed very similar to that
pursued for the arrest of threatened abortion or premature labor.
If the hemorrhage is copious, the placenta praevia complete, or the
fetus dead, the uterus should be immediately emptied.

(b) ArTER ViaBLiTY.—Induction of labor is indicated imme-
diately the diagnosis is made, simple cases excepted.

Management of Labor.—The principal indicatiors in the man-
agement of labor with placenta pravia are the control of hemor-
rhage and the securing of dilation of the cervix. Hemorrhage
under control, urgent measures are not necessarily required, but
the obstetrician should remain with the patient until she is de-
livered. .

Rupture of the membranes and the application of a firm ab-
dominal binder may suffice in simple cases of marginal placenta
preevia. If uterine contractions are efficient, or can be made so by
stimulation, the bleeding usually is controlled in the lesser de-
grees of vicious implantation by the engagement of the presenting
part. The presenting pole acts as a tampon.

If the cervix is sufficiently dilated, forceps, with very moderate
traction, may be tried in marginal cases if required to hold the
head in the lower uterine segment as a tampon. After dilation,
delivery may be effected by foreeps if the patient’s condition de-
mands it.

Before dilation of the cerviz, the vaginal tamponade is a use-
ful measure when there is little or no dilation of the cervix, less
than two fingers, as it not only controls hemorrhage but hastens
the dilation of the cervix. It is best placed with the woman in
the Sims or the genupectoral posture, and with the aid of a specu-
lum. The best material is sterilized gauze in strips; it may be
ased plain or impregnated with a nontoxic antiseptic such as oxid
of zine. To pack solidly it must be wet. DMore than enough to
completely fill the vagina should be used, and the protruding por-
tion held under the pressure of a firm T-bandage. The external
genitals should be cleansed, but the vagina, if healthy, requires
no antiseptic cleansing before placing the tamponade. The dress-
ing is removed in six or eight hours. It may be renewed if the
dilation is not sufficient for delivery, or resort may be had at once
to bipolar version.

A more efficient means of hemostasis and dilation is the dilat-
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extraovular position, against the maternal surface of the placenta,
without rupture of the membranes. This secures dilation and tam-
pons the bleeding surface and permits retraction of the lower seg-
ment. Delivery should immediately follow the expulsion of the
bag.

Complete separation and extraction of the placenta may some-
times be practiced in case the child is dead or not viable. If the
patient’s condition is bad, a firm cervical and vaginal pack may
be placed to control hemorrhage till she has rallied sufficiently
to permit extraction of the child.

PrecauTIONS.—Full dilation of the soft parts should always
be secured before extraction is attempted. Too precipitate and
violent interference is to be avoided, especially if there has been
much hemorrhage. It is largely responsible for the high death-
rate of placenta preevia.

Shock, infection, and postpartum hemorrhage are especially
to be guarded against. Ergot should be given for several days
after labor.

TREATMENT OF ACUTE ANEMIA.—Treatment is often required
after the delivery to combat the effects of the excessive blood loss.
The principal measures are: Elevation of the foot of the bed;
bandaging the extremities (autotransfusion), continued for thirty
minutes; hot applications to the feet; opium, gr. ij, p. r. n., or
preferably a hypodermic injection of morphia, gr. 14 to 14. The
injection of normal salt solution (9/10 of 1 per cent., approxi-
mately, gr. iij, ad 3= into a vein, into the rectum, into the cellular
tissue between the scapule, or behind the mammary glands be-
iween the gland and pectoral fascia, is a most valuable measure.
A readily improvised apparatus for intravenous infusion is made
with a glass funnel, a few feet of rubber tubing, and a cannula of
glass or metal. Apparatus and solution should be sterilized by
boiling, and the latter be filtered. The salt solution should be
slowly injected at the temperature of 100° F. One-half to one
pint may be used intravenously.

The postmammary injection is simple, safe, and scarcely in-
ferior in efficiency to intravenous infusion. For this or other sub-
cutaneous injections a coarse aspirating needle attached to a foun-
tain syringe may be used; all must be sterile. One quart or more
of the solution may be given in this manner,
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(b) Concealed, in which the effused blood collects in the uter-
ine cavity. Either of the following conditions may obtain:

1. The placenta may be detached at the center, and the mar-
zin remain adherent (Fig. 89).

2. The placenta may be detached at one edge, partially lifting
‘he membranes beyond the margin;

3. The placenta may be detached at one edge, partially lift-
ng the membranes beyond the margin, when the overlying mem-
sranes may rupture and allow the blood to escape into the amni-
stie sac;

4. Separation of one edge of the placenta and of the adjacent
nembranes may take place, and the lower segment of the uterus
be occluded by the fetal head
ind so prevent the escape of
lood from the uterus(Fig. 90).

Causes.—The causes are:

The loose attachment of the
slacenta, normal to the last
veeks of pregnancy;

Violent muscular effort;

Violent uterine contrae-
ions;

Short cord ;

Excessive distention of
iterus;

External violence, as blows
wr falls;

Disease of deciduz;

Placental disease;

Nephritis;

Toxemia;

Acute infectious diseases.

Diagnosis.—Apparent Variety.—Accidental hemorrhage usu-
illy occurs before labor begins or in the first stage. It is neces-
ary to distinguish it from rupture of the uterus and from pla-
renta preevia. The former occurs later in labor and is attended
~ith recession of the presenting part, with diminution of the
iterine tumor, and the development of a new abdominal tumor.
I'he latter is readily recognized or excluded by a physical exam-

Fig. 90.—CoNCEALED HEMORRHAGE,
‘HEAD OccLuping EscaPE oF BrLoop
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The prognosis varies considerably in the experience of differ-
ent observers, and depends to no small extent upon the treatment
pursued.

Treatment.—The chief indication is to evacuate the uterus as
speedily as possible, so that the uterine muscle will contract and
close the bleeding sinuses. If the bleeding is slight no immediate
mtervention may be required except to rupture the membranes.
The patient should be kept under close observation, and in bed.
Chlorid of caleium, gr. xx, every three hours, is useful by pro-
moting coagulability of the blood. A very tight abdominal binder
and an icebag upon the lower abdomen may help.

Generally in either variety of hemorrhage the cervix should
be dilated manually. After full dilation the delivery is rapidly
completed by foreeps or version, or in dead or nonviable fetus by
embryotomy. Firm compression of the uterus is maintained man-
ually by a skilled assistant during delivery. Precautions should
be taken against postpartum hemorrhage.

When the cervic resists manual dilation and tmmediat > deliv-
ery is urgently demanded, vaginal Cesarcan section may t- per-
formed. In exceptional cases an abdominal Cesaro-hysterectomy
may be demanded.

The effects of blood loss are combated as in other hemorrhages.

3. Postpartum Ilemorrhage

Postpartum hemorrhage may oceur during the third stage of
labor, ar in the first twenty-four hours post partum from relaxa-
tion of the uterine musecle, from injuries to the cervix, vagina, and
vulvovaginal orifice, from ruptured vessels and tumors in the par-
turient tract, from relaxation of the uterine musele.

Definition.—By postpartum hemorrhage is meant hemorrhage
occurring shortly after the birth of the child and having its origin
at the placental site. The accident can seldom happen in well-
managed labors. Bleeding from laceration of the passages does
not come within the meaning of this term in its technical sense.
To distinguish excessive from the physiological flow, it is neces-
sary to remember that normally the blood loss at the birth of the
child varies from two or three ounces to a pint.

Causes.—The causes are imperfeet ligation of the uterine ves-
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causes of hemorrhage, such as nephritis, hemophilia, long-con-
tinued chloroform narcosis, et cetera, are danger signals.

Signs.—The bleeding may occur before or after the expulsion
of the placenta. The signs are: a sudden outpour of blood, an
atonic uterine globe, which is difficult to outline through the ab-
dominal wall, with the systemic effects of acute hemorrhage, as
shown in the pulse, color, and respiration of the patient.

It must not be forgotten that the absence of external bleeding
does not alone forbid the diagnosis of hemorrhage. Ezxcessive
bloody flow, with firm uterine contraction, does not proceed from
the uterine cavity; it comes from laceration of the cerviz, vagina,
or vulva.

Treatment.—ProrHYLAXIS.—The preventive treatment must
be addressed to the uterine retraction. The uterus should be
watched, with the hand continuously on the abdomen, from the
birth of the child and for at least a half hour after the placenta
is delivered. Care should be taken that no fragment of placenta
is left in the uterus. Friction may be used if required to pro-
voke normal contractions. Too early resort to Credé’s manipula-
tion may cause imperfect separation of the placenta, and produce
hemorrhage from partial separation of the placenta. In per-
sistent inertia, ergotole 3ss, and pituitrin, 1-3 decigrams, injected
hypodermically, and repeated, p. r. n., is a valuable prophylactie.
It is often indicated after chloroform anesthesia, and in all econdi-
tions which predispose to hemorrhage. It is a wise precaution to
give ergot on birth of the head when there is reason to fear post-
partum hemorrhage. It is the abuse, not the proper use, of ergot
that has brought it into disrepute in certain quarters.

ReEMEDIAL MEASURES.—(a) In moderate hemorrhage, the re-
medial measures are: manipulation, ergot, pituitrin, and the hot
intrauterine douche.

Bleeding may be controlled by manipulation of the uterus with
one or both hands over the abdomen; or conjoined manipulation
with one hand over the abdomen and two or three fingers of the
other hand in the posterior vaginal fornix, forcibly anteflexing
and compressing the uterus; or, by lifting the uterus out of the
pelvis, constricting the lower segment, by grasping it and com-
pressing it against the sacral promontory, while the fundus s
pressed against the vertebral column, in conjunection with the

24
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guide.  Lacking instruments, the packing may be placed, though
less satisfactorily, with the fingers alone. It should be removed
cautiously by withdrawing a little at a time, within twelve to
twenty-four hours.

Momberg's compression belt consists of a rubber tube, which
is placed around the waist above the fundus uteri, and tightened
until the femoral pulse can not be felt; such foreible compres
sion of the aorta cannot be made without danger.

Additional measurcs arve the following: application of the
child to the breast as a retlex excitomotor; compression of the
abdominal aorta with the hand on the abdomen ; flagellation of the
lower abdomen with a wet towel: faradism to the uterus, one
electrode within the uterus and one over the abdomen or the upper
sacral region, or, better, from the standpoint of asepsis, both
clectrodes over the abdomen, one on either side of the uterus;
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swabbing the entire uterine cavity with tincture of iodin.
Hemorrhage from a lacerated cervix is best controlled by
suture. The first stitch should be passed just above the angle of
the tear. Vaginal hemorrhage may also be arrested by suture-
ligature. The resulting anemia is treated as in other cases.

Secondary Postpartum Hemorrhage

Definition.—By secondary postpartum hemorrhage is under-
Stood hemorrhage from the placental side occurring within the
Postpartum month later than six hours after labor.

Causes.—The usual causes are retention of membranes, placen-
tal fragments, or blood-clots; congestion of the uterus from mis-
Placement, dislodgment of thrombi from the uterine sinuses, uter-
ine fibromata and polypi, or other causes; getting up too soon;
violent emotion.

Treatment.—The patient should be kept in bed and the causes
removed, if possible. Uterine displacements should be corrected.
Hot vaginal douches, two or three gallons at a temperature of
120° F, are often effective. These measures failing, the uterine
cavity may be digitally explored for retained fragments of placenta
and packed with gauze; the packing to be removed in twelve to
twrenty-four hours.

SEPARATION OF THE SYMPHYSIS PUBIS

Rarely rupture of the symphysis pubis may occur spontane-
Ouasly, owing to the excessive relaxation of the joint which some-
tixyes develops in the later months of pregnancy. It is more fre-
Quaently the result of unskillful use of forceps. The vagina and

Ladder are sometimes lacerated. Tears of the anterior soft parts
Dy gy extend into the peritoneum.

Diagnostic 8igns.—The diagnostic signs are: intense pain re-
Lerred to the joint; mobility of the pubiec bones upon each other;
the presence of a sulcus between the bones, and locomotion im-
P eded on getting up. The mobility of the bones is readily made
Ouat by forcibly flexing and extending the thighs and by rotating
O xme knee outward, the patient on the back, or by requiring the
D atient to rock the body from side to side while standing.
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By the kidneys. If the liver fails in its functions, incompletely
worxidized waste products will circulate in the maternal blood, which
are irritating to the kidneys, the central nervous system, and the
<capillaries everywhere. The kidney complication is usually sec-
ondary, and may be nothing more than acute insufficiency, or it
may be a degenerative lesion, or an acute parenchymatous neph-
ritis. Sometimes an acute supervenes upon a chronic nephritis.
Some degree of hepatic degeneration is always present in the
post mortem findings in eclamptic patients. These vary from
thrombosis of the perilobular veins to necrosis in the lobule. In
some cases the degeneration reaches the grade of acute yellow
atrophy. While a small proportion of cases display no renal in-
sufficiency prior to the eclampsia, some form of renal disease is
discovered post mortem in a large majority of eclampsias, evi-
dencing the increased load put upon the kidneys in their at-
tempt to eliminate the maternal toxins. In more than 4/5 of all
eclamptics albuminuria or other sign: of a kidney breakdown are
present. In 368 cases examined post mortem, nephritis was pres-
ent in 46 per cent.; in 5% per cent. there were degenerative
processes; the latter doubtless were, in part, secondary to the
eclamptic seizure (Prutz). Schmorl, in 73 cases, found parenchy-
matous and fatty degeneration of the secreting epithelium of the
kidney in all but one. Apparently the immediate cause of the
convulsions is spasm of the arterioles and consequent anemia of
the brain, induced by the toxic material in the blood. Reflex irri-
tation from the uterus is a potent codperating factor in precipi-
tating the eclamptic attack.
Premonitory Symptoms and 8igns.—The premonitory signs
and symptoms are:
(1) An increased blood pressure of 150 mm., or more;
(2) Scantiness of the urinary output, with diminished elimi-
mation of the total solids;
(3) Edema, especially of the face;
(4) General lassitude and muscular weariness;
(5) Headache, generally frontal, subocecipital rarely;
(6) Nausea and other digestive derangements, as flatulence
and constipation. Functional inactivity of the liver is a usual
' accompaniment of pregnancy;
(7) Contracted pupils;
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The duration of the convulsion is usually one or two minutes.
The interval between the attacks may be a few minutes or several
hours.

Coma follows the eclamptic seizure, generally subsiding within
a half hour. The coma, as a rule, deepens after each successive
convulsion, owing to increasing edema of the meninges or cerebral
congestion.  Usually the pulse is rapid, often reaching 140 or
more during the attacks. The temperature in different cases
varies from normal or subnormal to 105° F., or more. The tem-
perature rises with each repetition of the convulsion. The pyrexia
probably is of toxie origin. Generally labor begins on the occur-
rence of convulsions, if not already established, when the pa-
tient is attacked near term. This is not the rule, however, when
the seizures ocenr in the midtrimester before any cervical efface
ment has taken place.

Prognosis.—The prognosis is the more grave the earlier the
attack in pregnaney or labor. The danger increases with the num-
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ber of convulsions. Recovery is exceptional after fifteen or twenty
seizures, and seldom occurs after a temperature of 105° F. A
small and feeble pulse is a bad prognostic. Profound coma, com-
plete suppression of wurine, marked icterus, high temperature,
105° F., or paralysis, indicate an unfavorable prognosis. A nor-
mal or subnormal leukocyte count is a fatal prognostic. A high
count, if persistent, is favorable. Impairment of the mental fac-
ulties sometimes follows. Psychoses result in about 6 per cent.
of eclamptic women.

The toxemia of pregnancy in women pregnant for the first
time, after forty years of age, is almost invariably fatal if the
pregnancy is allowed to go to the later months.

Pregnancy in primiparz, the subjects of nephritis before con-
ception, is uniformly fatal if not interrupted before term (Tyson).

The maternal mortality of eclampsia varies from 25 to 39 per
cent. from exhaustion, asphyxia, sepsis, cerebral hemorrhage,
edema of the lungs. The percentage of deaths from eclampsia
may be roughly estimated as follows: convulsions beginning be-
fore labor, 39 per cent.; during labor, 25 per cent.; after labor,
19 per cent. The fetal death-rate is from 50 to 80 per cent.,
mainly from asphyxia. The toxic material is transmitted to the
fetal blood, and a certain proportion of children die after birth
from this cause, usually from convulsions.

Treatment. —The treatment of this toxemia should be based
on the following principles:

(1) The products of metabolism requiring elimination should
be minimized ;

(2) The elimination of metabolic products should be favored;

(3) The high blood-pressure should be reduced;

(4) If the toxemia does not show improvement under the pre-
ceding principles of treatment, or if a convulsion occurs, the
uterus should be emptied.

(5) All methods of treatment should be avoided which will
reduce the resistance of the patient or seriously damage any of
her organs. _

PropuYLACTIC.—A milk-diet limits the toxemia. In marked
toxemia it should be given to the exclusion of all other food, at
least for a time. Farinaceous food and fish may be allowed to a
limited extent as the symptoms improve,
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tities of water; (3) through the intestinal tract by saline cathar-
tics and colon irrigations, while (4) the blood-pressure may be
redueed with veratrum, chloral, and nitroglycerin.

Iron is frequently indicated. Basham’s mixture is a suitable
preparation.

Marked nervous manifestations, or scanty urinary secretion,
not promptly relieved by dietetic and medicinal measures, call for
the induetion of labor.

RexnepiaL.—The principal reliance for controlling the convul-
sions is on the combined use of ether-oxygen inhalation, veratrum
viride, or nitroglycerin, catharsis, diaphoresis, active diuresis by
hypodermoclysis, and the prompt evacuation of the uterus. For
veratrum, chloral may sometimes be substituted.

Ether-orygen Inhalation.—Pending the action of other rem-
edies the patient should be placed at once under ether-oxygen,
nearly, or quite, to the surgical degree. Ether-oxygen by inhala-
tion is an almost certain anti-eclamptic. Its use is always im-



ANOMALIES FROM ACCIDENT OR DISEASE 357

perative during operative interference. Yet prolonged narcosis
is dangerous; one or two hours usually should be the limit.

Veratrum Viride.—Fluid extract of veratrum viride (Squibb),
m x to m xx, is to be injected subcutaneously with morphia sul-
phate, gr. 14, which increases its efficiency. If, at the end of a
half hour, the pulse is not below 60, another ten minims should be
injected. In order to use veratrum viride efficiently, the blood
pressure should be taken before and after the administering of
each dose. A convulsion is substantially impossible while the cir-
culation is sufficiently under the intluence of veratrum to hold the
pulse-rate below 60, and the blood-pressure to 120 mm., or less.
The patient should be required to maintain the recumbent posture
while using the drug in large doses. Tumultuous action of the
heart ensues immediately on rising: Collapse under veratrum is
successfully combated by the use of morphin hypodermically, or
by whiskey administered in similar manner, or by the bowel.

Veratrum, by its effect as a vasomotor relaxant, not only con-
trols convulsions, but it acts as a diuretic and a diaphoretie.

Morphin—The addition of morphin, gr. 14, to the veratrum
adds to the efficiency of the treatment. The combination of mor-
phin with veratrum is especially recommended when the pulse is
feeble.

Chloral is best given by the rectum in a teacupful of milk.
The dose may be 3ss hourly till 5j or 5ij have been given. Or
the drug may be introduced into the stomach through a tube,
after washing out tlte stomach. One drachm in 100 drachms of
water may be exhibited in this manner.

Catharsis—For catharsis, calomel, and salines, elaterium, gr.
14, or croton oil, m j to m ij, may be employed.

Diaphoresis—The free action of the skin is to be maintained
by the same measures as suggested in the prophylactic treatment.

Diuresis.—Valuable measures for this purpose are hypodermo-
clysis, the injection of a pint of normal salt solution,’ behind each
breast every four hours, or enteroclysis, or the irrigation of the

! The following saline solution increases the quantity of the urine and of
the urinary solids (Jardine).
B—Sodii acetat ................alll,
Sodii chlorid ........coiiiiiiiiiiias aa 3ij
7 X 1 0ij
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useful. The subcutancous injection of the normal saline solution
acts as a stimulant as well as an eliminant.

Restoratives.—During convalescence the anti-eclamptic and
the eliminant treatment are to be continued for two or three days,
as required, and later iron and general tonics are indicated as
Testoratives.

DIABETES MELLITUS

Sugar is found in the urine of women shortly before child-
birth in about four per cent. of cases, commonly in the form of
lactose, seldom as glucose.

Diabetes is a serious complication of pregnancy and the puer-
peral state. It is dangerous to the mother and even more fatal
to the child. Sometimes the disease is aggravated by pregnancy
and may end in death during, or soon after, the puerperium. The
prognosis is better in diabetes developed during pregnancy than
in cases in which there was preéxisting diabetes. Hydramnios is
often present. Abortion occurs in at least one-third of the cases.
Half the children born alive perish soon after birth, and those
who survive are likely to be undersized and poorly developed.
Fortunately diabetes is rarely encountered in childbed.

Treatment.—In true diabetes the pregnancy, as a rule, should
immediately be terminated. For anesthesia ether-oxygen vapor
is preferable to chloroform, since it induces less acetone. The
less used the better for the prognosis. A morning-hour and a
sugar-free period, if possible, are to be chosen. Bicarbonate of
sodium should be given for several days before operation till the
urine is alkaline.

CARDIAC DISEASE

Most valvular heart lesions are aggravated by the extra tax
put upon the heart in the later months of gestation. They cause
abortion or premature labor in more than 20 per cent. of preg-
nancies so complicated.

Advanced cardiac disease is a dangerous complication of labor.
Engorgement of the right heart and edema of the lungs often
supervene. The danger is greatest at the close of the third stage,
when a large volume of blood is abruptly thrown on the venous






CHAPTER XIV
PATHOLOGY OF THE PUERPERAL STATE

PUERPERAL INSANITY

The mental disorder may begin during pregnancy, though it
oceurs more commonly during the puerperal period. In the puer-
perium the onset occurs most frequently in the first or second
week, seldom after five or six weeks. It is more often observed in
primipare. The psychical disorder very commonly takes the form
of melancholia, sometimes of mania.

fféquency.—Puerperal insanity occurs in about qne in 400
puerperal women.

Causes.—Causes most frequently assigned are hereditary pre-
disposition, bad mental hygiene, violent emotional disturbance,
eclampsia, anemia, exhaustion, autointoxication, sepsis. Of these
the predominating cause is sepsis. Recent investigations go to
prove that in more than 80 per cent. of cases the puerperal psy-
choses originate in autointoxication or in septic infection.

Prognosis.—The prognosts is better in the maniacal than in
the melancholic form. It is not so good in lactational insanity as
in cases beginning dumng pregnancy. A marked heredity is un-
favorable. The outlook is good in cases following eclampsia. Re-
covery may be expected in 60 to 80 per cent. of septic cases.

The mortality does not exceed 5 to 10 per cent. of all cases.
Nearly 70 per cent. recover their reason.

Treatment.—If proper nursing can be had, home treatment
is, in mild cases at least, better than the asylum. The writer be-
lieves in institutional treatment, where the proper mental and
physical hygiene may be had. In the puerperal forms nursing
should be suspended. Iron, in the form of pil. Blaud, one or two
t.i.d., or arsenate or iron, gr. 1/10 t.i.d., is indicated for the anemia.
The hypodermic injection of the hydrobromate of hyosecin, in
doses of gr. 1/100 to gr. 1/25, two or three times daily, is a useful
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MASTITIS

Frequency.—)astitis occurs in 5 to 6 per cent. of nursing
women. It is met with oftener after first than subsequent labors,
nearly 68 per cent. occur in the former. It is commoner in blondes
than in brunettes.

Causes.—The predisposing causes of mammary infection are
bad general health. lowering the resisting power; mslk stasts, in-
Juring the vitality of the cpithelium of the lactiferous ducts;
lesions of the nipples. opening avenues for absorption.

The crciting cause is sepsis.  The pus-producing organisms
may gain aceess to the gland through nipple lesions, such as fis-
sures, through the milk-duets. or exceptionally by the blood-chan-
nels from vemote septie foei.  Staphylocoeei albi are found in the
milk of healthy nursing women. in 80 to 94 per cent. of cases.

Types of Inflammation.— 1\ Subcutancous. (2) Glandular,
or parcici ymatous mastitts, which 1s. in the majority of cases, a
Iymphangitis.  (3) Sybglanduwlar. paramastitis. Two or all of



MASTITIS : 363

Diagnosis.—The subcutancous form presents the characters of
ordinary phlegmon; it is usually a single pustule and found near
the areolar.

The glandular form is characterized by more pain and more

constitutional disturbance than the subcutancous; marked en-
gorgement usually precedes the inflammatory trouble; it is gener-
ally ushered in by a chill, and there is more or less elevation of
temperature, it is often multiple; the gland is indurated, lts sur-
face reddened.
"~ The Subglandular Form, or Postmammary Abscess.—In sub-
glandular suppuration the temperature is persistently high, the
pain is deep-seated, the gland is not indurated, it is lifted off the
chest and floats on the underlying fluid. The constitutional dis-
turbance is severe. The diagnosis may be confirmed by passing .
an exploring needle beneath the gland.

Treatment. —’rophylactic Measures.—Prophylaxis. consists in:
(1) Care of the nipples—cleanliness 4nd avoidance of fissures;
2) management of the engorgement by resting the breast or, in.
simple engorgément without inflammation, by massage. -The breast
should be stroked gently from the apex toward the base; the
amount of liquids ingested should be restricted. Hypersecretion
may be relieved by saline cathartics, or in nonnursing patients by
the topical use of dléa_te of atropin. Engorged breasts should first
‘be painted with a sterile solution of equal parts of pinus cana-
densis and glycerin, and then be supported firmly with a com-
pression binder. A pad of sterile cotton wool is placed under the
binder over each breast to distribute the pressure evenly. An
opening in the center of each pad relieves the nipple of injurious
pressure. The use of a compress as tight as can well be borne is
of great value as a prophylactic and a curative measure. The

Murphy binder, made of a straight piecce of muslin with a deep
notch cut for each arm, and a shallow one in the center for the
neck, is recommended. A skilfully applied roller bandage is most
suitable when but one breast requires compression. Tonics, espe-
cially quinin, are useful. The aseptic management and curative
treatment of nipple lesions are an essential part of the treatment.

Abortive Measures.—Absolute rest of the gland for one or two
days by taking the baby off the breast, restriction of liquids, saline
cat'hartics,“__the application of pure icthyol locally over the in-
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fore nursing, a 1 or 2 per cent. lotion of eucain hydrochlorid pre-
viously sterilized by boiling. Or a saturated alcoholic solution of
orthoform may be used. This should be washed off immediately
before nursing.

Fissures may be lightly touched once a day with a stick of
mitrate of silver, first penciling with the eucain solution.

Penciling with a 1 per cent. solution of silver nitrate is effi-
cacious, and has the advantage over the solid stick of being prac-
tically painless.

An argyrol solution, 3j to 5j, may be substituted for the nitrate.

Painting the affected surface with compound tincture of ben-
Zzoin, or with ichthyol, several times daily, is useful; or the fis-
sures may be cleansed with a 1 per cent. bichlorid of mercury
solution, and, after drying with sterile cheesecloth, painted with
thiol collodion, 10 per ecent. The opening of the milk duets must
not be closed. A nipple shield may be worn till healing has taken
Place.

PUERPERAL INFECTION

Puerperal infection is primarily a wound infection, due to the
emntrance of infective organisms into wounds of the genital tract.
Tt isidentical with that of surgical practice. The synonyms, puer-
DPeral fever, puerperal. septicemia, metria, et cetera, are mislead-
ing, as they do not convey the fact that the several localized in-
fective processes post partum are, distinet pathological entities,
&1 d should be classified according to the anatomical distribution of
th e lesions.

Frequency.—In preantiseptic times puerperal fever was a
CoOommon affection in childbed. The mortality from this cause in
hospit was from 2 to 6 per cent., and so-called epidemics with
a deat:ate of 10 per cent., or even more, were of frequent occur-
Tence. To-day, in well-managed maternities, less than a fourth of

per cent. of puerperal women die from septic infection.

Bumm found a morbidity of 20 per cent., assuming 100.5° F.
As the normal limit of temperature.

In general private practice, owing to imperfect asepsis, to-
D ether with a tendency to undertake operative delivery, often in

2 ¢ absence of any absolute indication, before complete dilation
o5
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the _genital mucous membrane. Systemic infection and that of
the uterine adnexa spring most frequently from the cavity of the
uterus, especially from the placental site.

The channels of diffusion usually are the lymphatics, less fre-
quentll the veins. Through the former we get parametrial exu-
dates, perltonifls ete. When the infection travels through the
veins, thrombo- phlebms and bacteremia result.

Specml Manifestations.—The most common lesion is putrid or
septic endometritis; this may be followed by salpingitis; oophor-
itis; metritis; parametritis; perimetritis, or pelvie peritonitis;
diffuse peritonitis; uterine lymphangitis, and phlegmonous lymph-
adenitis—generally accompanied with peritonitis; phlebitis—
uterine, periuterine, and crural; colpitis; pure septicemia; acute
ptomain poisoning—putrid intoxication; sapremia; pyemia; cys-
titis; ureteropyelitis; pneumonia; pleurisy; pericarditis; endo-
carditis; nephritis; arthritis; subcutaneous phlegmons, and
others. Each lesion has a distinct symptomatology and physical
signs.

Diagnogis.—GENERAL SymproMs oF INFEcTION.—Usually the
first symptoms appear on the second or third day after labor;
rarely later than the third, except when the lesion is due to a
mixed infection in which the gonococcus is present, since the ob-
stetric wounds have by that time begun to granulate, and the
granulation layer (leukoecytic zone) acts as a barrier to the in-
vasion of the pyogenic organisms. In the majority of cases the
disease begins insidiously. The attack is sometimes ushered in
by a more or less pronounced chill.

The most conspicuous early symptoms are rapid pulse, 100 to
140; rise of temperature, 102° to 104° F'., faulty involution of
the uterus, and fetid lochia—yet sepsis otten occurs without fetor.
The bad odor is due to the presence of pulrefactive bacteria or of
the colon bacillus, and is often absent at the onsct of sepsis in the
most virulent forms of streptococcic infection. A complete blood
count, blood culture, and intrauterine culture should be obtained
in ei'éry suspected infection. Malarial pyrexia should be excluded
by quinin or better by microscopic examination of the blood for
plasmodia malariee. Pneumonia, typhoid fever, fecal retention,
emotional, mammary, and other nonseptic causes of high tempera-
ture should also be excluded.
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fixed, sometimes displaced; fluctuation generally may be made
out at the seat of the exudate if pus forms. Abscess results in
less than 20 per cent. of cases of parametritis. The pus collection
may be in the broad ligament, extraperitoneal, or it may be intra-
peritoneal and encysted, the result of a circumscribed peritonitis
and agglutination of surrounding structures, or of walling off by
exudate.

Diffuse Deritonitis.—Peritonitis ts responsible for the largest
number of deaths in puerperal infections. The route by which
the pyogenic organisms reach the peritoneum is almost invariably
the lymphatics. There are erquisite abdominal pain, tension, and
tenderness in the early stages generally; later the tenderness may
partially, or wholly, disappear if the infection is very virulent.
Tympanites usually is extreme. There are vomiting of greenish
fluid, diarrhea, and finally collapse. The termination is almost
surely fatal within a week.

Phlegmasia alba dolens, milk-leg, sometimes results from
parametritis., The inflammatory process, extending by the lym-
phatics along the courses of the great blood vessels of the thigh,
gives rise to periphlebitis. Most frequently the process is pri-
marily a thrombophlebitis of the pelvic veins. The left uterine
vein is most commonly involved.

The period of invasion varies from two or three to four weeks
after delivery, and is almost always preceded by evidences of poor
uterine retraction, as metrorrhagia, temperature, and a large
uterus. The attack is sometimes ushered in with a chill, and is
always attended with pain and swelling in the affected limb. The
pain is first felt in the groin and usually extends throughout the
length of the thigh and leg within a few hours. The limb becomes
swollen, tense, hard, white, glistening. The affected veins may
sometimes be felt on palpation, as hard, irregular cords. They
are frequently nodular, owing to the formation of thrombi. The
fever is at first of a remittent, then an intermittent type. Resolu-
tion generally begins after about two weeks. The duration of the
disease may be many weeks; abscess-formation or gangrene some-
times supervenes. There remains more or less edema on standing
or walking, with impairment of .muscular power. In a certain
proportion of cases the disability may last for months or indefi-
nitely. A possible termination is sudden death by pulmonary
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In most cases of puerperal infection several of the lesions above
described coexist.

Prognosis.—As a rule, the earlier the attack the more un-
favorable the prognosis. It is gravest in acute putrid intoxica-
tion, diffuse purulent peritonitis, streptococcic bacteremia, and
pyemia. Generally the prognosis is best when the scptic process
is distinetly localized and there is extensive exudate formation.

Treatment.—ProruyLactic.—To prevent infection, rigorous
asepsis of the hands, instruments, utensils, and of everything that
comes in contact with the genitals during labor and the puer-
perium should be enforced. The cxternal genitals, lower abdomen,
and inner surfaces of the thighs should be cleansed antiseptically
before internal craminations. The vagina and cervix should be
disinfeeted before, and during, labor for cause. Eramination by
the vagina during labor should be made as scldom as possidble,
sterile rubber gloves being worn. In many cases vaginal exam-
inations may, when, for any reason, more than ordinary care is
required, be omitted altogether. All preventable injuries of the
passagces should be prevented. Under modern methods of prophy-
laxis there should be practically no mortality from puerperal in-
fection in private practice.

The principles of treatment may be summarized as follows:

(1) The destruction of the infecting organisms or the diminu-
tion of their infective powers at the site of the primary infection.

(2) Stimulation of the resisting powers of the patient. -

(3) The destruction of organisms already in the blood stream
by the production of antibodies.

(4) The consideration of operative measures.

ReMEDIAL—Vaginal Exploration.—Essential as & preliminary
to trcatment is d careful digital and speculum cramination to de-
termine (1) whether the infection is confined to the genital canal;
(2) the site of the local lesion, whether in the uterus or beyond
the uterus—when the infection is in the genital tract the primary
focus may be in the vagina, cervix, or uterus; when outside, in
the parametrium, peritoneum, pelvie veins, or in the blood-stream.
Vaginal ulcers and necrotic or pseudodiphtheritic patches on the
vaginal wall or the portio should be touched once or twice daily
with tincture of iodin, a 50 per cent. chlorid of zine solution, or
with strong carbolic acid.
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ination and support. Something may be done in eombating gen-
eral infection. Tonics, stimulants, forced feeding, and fresh air
are of first importance. Strychnin, gr. 1/40 to 1/20, hypo-
dermically, every four hours, and brandy to the extent of a pint
or quart daily is to be given; instead of brandy, whiskey, or an
equivalent of wine, may be preferred. To realize the full benefit
of the alcohol, it should be pushed, if possible, to the point of in-
toxication. Large doses of sodium citrate, gr. xx-xxx, in lemonade,
several times a day, help to maintain the alkalinity of the blood.
The subeutaneous lngectmn of a pint of the normal salt solu-

——m

of great service as a stlmulant and an ellmmant as well. The
addition of acetate of sodium, 3j to Oj, increases the diuretie
effect. Enteroclysis and the free use of water by the stomach are
useful aids as eliminants.

Plenty of pure air is essential. Oxygen inhalations may be

On the first rise of temperature, two or three bowel movements
should be secured by large enemata. It is inadvisable to use
hypercatharsis; a daily enema is sufficient.

Antipyretics.—The temperature should be reduced by tepid
sponging, tepid packs, or the use of a cold coil. ‘
 The coal-tar antipyretics serve only to mask the symptoms,
and are depressing and otherwise injurious. Quinin is useless in
purely septic fever except in small doses, gr. ij or iij, t. i. d., as a
tonic. Even for the latter purpose it is inferior to strychnin.

Narcotics—An occasional opiate in small doses, morphin, gr.
14, or codein, gr. 14, may very rarely be required in case of ex-
treme nervous excitement or sleeplessness, but should be withheld,
if possnble

Other Measures.—Five per cent. nucleinic¢ acid solution, mv-xx,
given by the stomach, for hyperleukoeytosis, may be repeated
every 3 to 6 hours. °

Collargolum, in 1 or 2 per cent. solution, may be used; dose,
per rectum, 3ij-viii, morning and evening; the bowel is washed
out before each injection; intravenous dose, 3j-iv of 2 per cent.
solution every 12 to 48 hours.

Vaccines have a definite field, and are valuable adjuncts to
the fherapeutics of puerperal infections. Mixed vaccines of poly-
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ling subsides and the fever has long since ceased. From that time
the affected limb should be supported by a flannel bandage or an
elastic stocking. The support should be continued so long as much
swelling oceurs on standing or walking.

TREATMENT OF PYEMIA.—The general treatment is essentially
the same as in septicemia. Metastatic pus foci should be opened
and drained if accessible. ‘

TREATMENT OF CysTiTiIs.—A mildly alkaline water should be
drunk freely as a diluent. The bowels must be kept freely open,
and the diet should be nonstimulating. Sweet spirits of niter, four
to six times daily, helps to relieve pain. Urotropin, gr. vi to viii,
in a full glass of water, three times daily, is most useful.

TREATMENT oF URETEROPYELITIS.—Water is to be used freely
by the stomach or by high rectal injections to flush the septic tract
by increased secretion of urine. Salol in doses of five grains every
three hours, or urotropin, as in cystitis, are the best antisepties
for the urinary tract. Vacecines in mixed polyvalent strains of
the colon, streptococcus, and staphylococcus, have had a decided
beneficial effect in pyelitis cases.

SUDDEN DEATH IN CHILD-BED

Among the principal causes of sudden death in childbed, those:
most frequently encountered are shock, syncope, apoplexy, ad-:
vanced cardiac disease, acute pulmonary edema, pulmonary em-
bolism, and thrombosis. The latter two are the most frequent.
Phlebitis, varicose veins, prolonged labor, anemia, hemorrhage,
sepsis, cancer, and syphilis predispose to embolism and throm-

bosis.
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and frequency of the fetal heart, and the vigor of the fetal move-
ments, must be watched closely as the fatal period approaches.

3. Toxemia.—The pregnancy should be terminated on the ap-
pearance of grave symptoms, especially if the fetus has reached
the full period of viability, and medical and dietetic treatment
have failed.

4. HEMORRHAGE.—In placenta prmvia, after the period of via-
bility, and in accidental hemorrhage, it should be the rule to in-
duce labor as soon as the diagnosis is established. In previal pla-
centa, with much hemorrhage, the uterus should be emptied before
viability.

5. Hypramnios.—Here interference is called for when the life
of the mother or child would be jeopardized by longer continuance
of the pregnancy, owing to the pressure effects of the growing
tumor.

Methods.—CATHETERIZATION OF THE UTERUs: First Step.—
The first step consists in separation of the membranes from the
lower uterine segment by means of a uterine sound or with the
finger. The operation must be aseptic.

Detachment of the membranes with the sound may be done
with the woman in either the left lateral or dorsal recumbent
position. For the use of the hand the dorsal position is best.

Second Step.—The second step consists in the insertion of one
or more No. 12 English bougies, or a sterile rectal tube, between
the membranes and the uterus. . .

No anesthetic is required. Usually the bougie or rectal tube
is most readily passed with the aid of the Sims position, the Sims
speculum—exposing the cervix, which is drawn forward and held
with a volsella. The bougie is sterilized by boiling or steaming,
the proximal end is cut off, and a stylet inserted. To facilitate
introduction the bougie is bent to nearly a right angle at about
three inches from the distal end, giving it a large curve. Great
care must be used to avoid rupturing the membranes. The in-
strument is then pushed up gently and in the direction in which
it passes most easily. After it has entered between the mem-
branes and the uterine wall, the stylet is drawn down about one
inch. The flexible tip of the bougie finds its way readily with
little risk of perforating the membranes. The bougie fully in
place, the stylet is withdrawn. A second bougie may be inserted
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hours. It may then be renewed or dilation be completed manually
or instrumentally (Fig. 92).

The cervical tampon is a useful measure for beginning dilation
when time permits.

MaNvaL DmwatioN oF THE Cervix.—Manual dilation should
never be attempted unless the cervix canal is obliterated. The
woman is placed in the lithotomy position under an anesthetie.
The usual aseptic preparation is carried out.

The operator then lubricates his gloved hand well with aseptie
glycerin. Coning the fingers, the hand is introduced into the

F1c. 93.—ManvaL DiratioN oF CERvIX WITH HAND IN THE VAGINA,
Fingers IN THE CeRrvix. (After Harris)

vagina. One finger is passed through the cervix. After a time
the cervix relaxes till a second finger can be passed, then one
finger after another until the whole hand is introduced. The fist
is then slowly and cautiously closed in the grasp of the cervix.
By this time the dilation is sufficient for the passage of the head,
and, at the same time, active uterine contractions have been estab-
lished (Fig. 93).

The dilation must be done with the least possible museular
effort to prevent eramping of the hand. To prevent laceration of
the cervix, extreme care must be used, taking plenty of time for
cach step. The danger of tearing is greatest in the latter part of
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the dilation. The uterus is steadied by counter-pressure over the
fundus, lest by pushing the uterus upward the vagina be exposed
to too great strain.

Should the indications warrant, immediate extraction may be
undertaken by version or forceps. Delivery is thus possible within
fifteen minutes to two or three hours, according to the rigidity of
the cervix and the difficulty of extraction.

When the cervical canal is too small to admit the finger easily,
the dilation may be ecommenced with a branched steel dilator.

Fi16. 94.—Two Hanp DiratioN oF Erracep Cervix. (After Edgar)

Or, if time permits, a cervical and vaginal tampon may be placed
and left for twenty-four hours. By the end of that time the cer-
vical canal will be found sufficiently expanded to receive the
finger. A

Edgar dilates by hooking one or two fingers of one hand in
the cervix anteriorly, and one or two fingers of the other hand
posteriorly, and pulling in opposite directions (IFig. 94).

Avrtificial delivery by rapid dilation of the cerviz is danger-
ous ercept at the hands of a skillful operator, and is to be
reserved for emergencies. The writer prefers vaginal hysterotomy.
No important injury need result from lacerations of the cervix if
properly sutured at the close of labor, but the tear may extend
into the lower uterine segment and even into the peritoneum.

INSTRUMENTAL DivatioN.—Watcr-bags (Champetier balloon,
Voorhees, or Iomeroy bags).—Dilation of the cerviz by means of
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w-bags is tedious, but generally safer, and is to be preferred
n the indication for delivery is not too urgent.
3RANCHED STEEL Dinators.—Dilation may best be commenced

\f
Pomeroy Bag

Voorhees Bag

F1a. 95.—WATER-BaAGs

the ITegar graduated sounds of the kind commonly employed
ynecologic practice. The risk of infection is less than with
onged use of water-bags and cervical packs. When the indi-

m is urgent, the dilation may be completed rapidly with the
26
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to the lower chamber flows into the upper through several half-inch
perforations at one end of the false bottom, escaping by similar
perforations at the opposite end of the top or cover. A thermom-
eter in the upper chamber should register constantly about 90° F.
A glass window in the top of the incubator permits observation of
both child and thermometer. The usual period of incubation is
from one to three months. Meantime the child is removed from
the warm chamber only for nursing, bathing, and changing of
clothing.

Recourse must be had to gavage, feeding through a soft stom-
ach-tube, when the child is unable to nurse the breast or bottle,
or to be fed from a spoon. Better than the stomach tube is feed-
ing through the nares by means of a narrow-pointed spoon. By
incubation and gavage 20 per cent. of children born at the sixth
month may be saved. The viability is correspondingly greater
in more advanced stages of gestation.

INDUCTION OF ABORTION

Indications.—1. Tox¢mia of Pregnancy, with Grave Symptoms
Not Yielding to Other Measures.—Medicinal and dietetic measures
failing, the uterus should be emptied before the oeccurrence of
serious symptoms. In grave toxemia, as a rule, evacuation of the
uterus is the only method of treatment.

2, Chromic Nephritis—In chronic nephritis the termination of
the pregnancy is demanded because development to viability and
the birth of a living child are exceedingly rare, and the child, if
born alive, is puny and feeble. The mother’s life, too, is seriously
jeopardized by the continuance of the pregnancy. Even if she
survives the pregnancy and the labor, grave injury will have been
done to the crippled kidneys.

3. Extensive Vesicular Degeneration of the Chorion.—The
diagnosis established, and no evidence of fetal life being discov-
ered, the uterus should be evacuated promptly.

4. Irreducible Retroversion of the Gravid Uterus—The retro-
verted gravid uterus is very rarely irreducible before the third
month. Before resorting to abortion, the usual measures for re-
duction, with the woman in the Sims or genupectoral position,
should have had a fair trial. The writer on two occasions has
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The cervix is now dilated sufficiently to admit easily the largest
curette to be used, care being taken to avoid lacerating the tissues.

‘When gestation has not advanced beyond the second month.
the ovum may be broken up and the larger portion of it brought
away with a Keith foreceps; the remaining fragments and the de-
cidua are then removed with the curette.

The curetting is best done with a sharp curette. The operator
knows, by the peculiar grating sound and by the harsh feel, when
the instrument has reached the uterine wall. The ovum and the
decidua have a smooth or spongy feel, and give out no sound as
the curette is drawn over them. The sharp curette does its work
with much lighter pressure than the dull instrument, and, there-
fore, with less injury by bruising; with proper care it will not
cut too deeply.

A half drachm of fluid extract of ergot or ergotole may be
given hypodermically as a precaution against hemorrhage. In
aseptic conditions no pack is required and no vaginal dressing.

When the contents of the uterus have become necrotic the
cavity should be packed with gauze which has been soaked in the
tineture of iodin. This pack may be left in situ for twenty (20)
minutes, and then withdrawn. The patient should then be placed
in the Fowler position to secure perfect uterine drainage.

When the gestation has advanced much beyond the second
month, the dilation may be begun with the steel dilator and com-
pleted with the fingers, or sufficient cervical opening may be ob-
tained by a vaginal hysterotomy. The fetus is brought down and
extracted by seizing the feet, and the secundines delivered by
conjoined manipulation. For manual evacuation, the patient
should be in the dorsal recumbent position.

For the protection of the physician, it is a rule of practice
never to indnce abortion except with the approval of competent
counsel.

ABNORMALLY ADHERENT PLACENTA

The existence of abnormal adhesion of the placenta may be
assumed, as a rule, when the after-birth cannot be delivered entire
by ordinary external and internal manual methods within two
hours after the birth of the child. Mere retention, however, by
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partial closurc of the rctraction ring, must not be mistaken for
adhesion. '

Etiology.—The etiology is not definitely understood. The
cause of pathological adhesions of the placenta resides probably
in a diseased condition of the endometrium antedating the preg-
nancy and resulting in deciduitis and placentitis. The decidua
serotina may be almost entirely absent, and the chorionie villi be
in direct contact with the uterine musele. It should be remem-
bered that an abnormally retained placenta is, as a rule, at least
partially adherent, and that the adhesion is very seldom patho-
logical except in persistence. Unnaturally firm adhesion of the
kind which is attributable to inflammatory causes is extremely
rare.

Treatment.—The treatment is separation and extraction of
the placenta with the hand in the uterus. The patient should be
placed in the lithotomy position upon a suitable table. A rigid
asepsis must be observed. The separation is begun at the portion
already detached. Care must be taken that no fragments remain.
After evacuating the uterus, a hot intrauterine douche of a 2 per
cent. solution of creolin, or of hot saline solution may be given.
Thirty minims of Huid ergot should be injected hypodermically.

The removal of an adherent placenta with the naked hand,
even though carefully disinfected, is always attended with serious
risk of infection. A safeguard against infection in intrauterine
manipulation is the boiled rubber glove with gauntlet. For years
the writer has employed the following method, i. e., firmly packing
the uterus. plus the placenta, with washed iodoform gauze, on the
removal of the intrauterine pack. in 24 or 36 hours, the placenta
may be expressed without difficulty.

FORCEPS

The Instrument.—The obstetric forceps consists of two crossed
arms locking at the point of intersection. Each arm has four
parts, handle, shank, lock, and blade. The blades are shaped to
grasp the fetal head as with a pair of hands. They are also curved
in conformity with the direction of the birth-canal. For lightness,
as well as for wider distribution of the pressure, the blades are
fenestrated. When the instrument is locked the handles fall
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nearly together, affording a convenient grasp for the operator’s
hand in applying traction. A forceps for general use should be
about 38 em. (15 inches) long, and should have a moderate pelvie
curve and an elliptical cranial curve, 17 to 18 ecm. (about 7
inches) long, and 7.5 em. (3 inches) in width externally, at the
widest part. The space between the tips of the blades when the
instrument is closed should be 1.3 em. (about 14 inch). To admit
of sterilizing by heat it is best made wholly of metal.

It should be thoroughly cleansed with soap, hot water, and a
brush after using; should always be sterilized, best by boiling in
the soda solution, immediately before using. It should be kept
free from rust and well polished, and the nickle plating must
occasionally be renewed.

Mechanical Action.—The essential function of the forceps is
traction.

Its use as a lever, by means of a pendulum motion during ex-
traction, is a mechanical gain, but is liable to injure the maternal
soft parts.

The use of forceps as a rotator is considered under treatment
of oceipito-posterior positions of the vertex and of face presenta-
tion.

Compression of the head with forceps is attended with danger
to the child, and but little mechanical advantage for extraction.
In most seizures compression of one is compensated by elongation
of another transverse diameter. More may be gained by slow
delivery, permitting time for molding of the head under the pres-
sure of the pelvic walls. The pressure of the blades should be
kept at a minimum, and, if possible, should be light enough to
leave no marks upon the child.

Indications for Forceps.—1. Forces at Fault When the Head
Is Engaged or Engagable—The use of the forceps is indicated in
cephalic presentation in which the natural powers are clearly in-
adequate, and generally—not always—when the head has remained
stationary for a half hour after two hours in the second stage. -

2. Passages at Fault.—Forceps is indicated in the following
conditions:

Flattening, to not less than three and one-half inches, in the
true conjugate, or equivalent obstruction;

Partial obstruction in the soft parts,
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The forceps is permissible only after the head has engaged, or
can be made to cngage. In most instances pubiotomy, or Cesarean
section, is better than a very difficult forceps extraction.

3. Child at Fault.—Among the indications for foreeps pre-
sented by the fetus are: '

Arrested occipito-posterior position;

Arrested face presentation in anterior position;

Moderate hydrocephalus;

After-coming head;

Impacted breech;

Fetal pulse above 160 or below 100.

Complicated Labor.—Forceps are often required in emergen-
cies arising from other causes than faulty mechanism, and in
which immediate delivery is indicated in the interest of iother
or child. This indication may be present before the heed engages.
Under this heading may be mentioned certain cases of aceidental
hemorrhage, prolapsus funis, rupture of the uterus, and eclamp-
sia, for rapid delivery; or of placenta pravia to hold the head
down as a tampon.

Contraindications.—The contraindications are: IHHcad incapa-
ble of engagement, pelvic contraction below 3V% inches, c.v., fetus
dead, head hydrocephalic, macerated or perforated, ccrvie not
fully dilatcd and undilatable.

Danger of the Forceps Operation.—(a) 7o thc Mother.—
Possible injuries, especially in unskillful use of foreeps, are: In
the low operation, vaginal lacerations and injuries to the pelvie
tloor; in the high operation, contusion and laceration of the cer-
vix, or even the body of the uterus, shock and sepsis. Separation
of the pelvie joints has resulted from the use of excessive and
misdirected force.

(b) To the Child.—Brain injuries, and especially rupture of
cerebral vessels by compression, are not infrequent. Permanent
mental and physical infirmities and even death sometimes result
from difficult foreeps delivery. Temporary paralysis of the facial
nerves frequently occurs. Duchenne’s paralysis may result from
the effect of stretching the nerve trunks that enter into the brachial
plexus. An unclecanly and unskilled forceps delivery is a danger-
ous operation for both paticnts, espcecially in high applications.

Preparatory Measures for Application of Forceps.—The pa-
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tient is usually placed on the bed, or better on a table, in the dor-
sal' recumbent posture—the American obstetric position.

In difficult high forceps operations the Walcher position may
be utilized as follows: The patient lies flat on her back on the
table, with the hips overreaching the edge, and with the thighs
hanging in extreme extension. In this position, owing to nutation
of the sacrum, there is a perceptible lengthening of the antero-
posterior diameters of the pelvis at the brim. On the other hand,
at the outlet of the bony pelvis, the lithotomy position offers the
greatest advantage, tilting the lower end of the sacrum backward.

Fig. 97.—Di1aGraM SHOWING THE REeLaTive PositioN or e HEAD IN
THE SEVERAL FORCEPs OPERATIONS

The woman should be anesthetized and the hips brought close
to the edge of the bed or table. T'he bladder and rectum must be
empty. The fetal heart must be eramined before, and occasionally
during, the operation. The abdomen, the thighs, and the erternal
genitals must be cleansed and disinfected as for a major surgical
operation. The vulvovaginal orifice must be dilated. The cervie
must be fully dilated, the membranes rupturcd, the head engaged
or engagable, and the position and posture accuratcly known. No
vaginal antisepsis is required except after recent uncleanly con-
tact or in the presence of a pathological vaginal secretion, puru-
lent, greenish, yellowish, or ill-smelling. The instrument must be
aseptic and the operator’s hands covered with sterile gloves. The
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the head and the wall of the birth-canal, following both the pelvie
and the cranial curves, hugging the head. After the blade has
entered the passages the handle usually may best be held in
the full hand.” No force must be used. The right blade is in-
troduced in similar manner, the left hand serving as a guide.
The blades are then adjusted in the best possible grasp as
nearly over the transverse diameter of the head as possible. The
blade is pushed sidewise into position by the use of one or two
fingers against the posterior edge of either rim of the fenestra.
In high applications the handles should be sunk as far backward
as the perineum will permit. If the arms do not lock readily the
blades should be readjusted till they do. The locking must never
be forced. The operator should guard against pinching the skin
or hair of the vulva in the lock of the instrument. Before making
traction a reéxamination should be made to see that the blades are
correctly applied.

Extraction.—The handles are held lightly near the lock, with
care to avoid compression of the head.

The traction should be intermittent—a pull and a pause. The
pull should coincide with a pain, if possible, and should last one
minute. Each traction should be reinforced with erxpressio faetus,
applied by an assistant. In the intervals of traction the instru-
ment shouid be unlocked to relieve pressure on the head and allow
the head to mould.

Guard against Slipping.—The blades should be readjusted to
a better grasp if they begin to slip. When the head cannot be
caught primarily over the parietal eminences it may be necessary
to change the grasp as the head rotates in course of descent.. The
force used must be such only as can be applied with the arms with-
out bracing the feet.

Line of Traction.—The force must act in the direction of the
birth-canal. In order to do this, at the brim, the handles are
grasped with one hand, and with the other downward pressure is
applied upon the shanks near the lock (Fig. 99). With foreeps
of moderate pelvie curve, a straight pull on the handles answers
after the head reaches the pelvie floor.

Until .the head rests on the pelvie floor, the direction is prac-
tically a straight line parallel with the posterior surface of the
symphysis pubis. Then the line of traction turns almost directly
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during the passage of the head over the perineum. Beginners
may succeed better without foreeps.

A half hour or more should be given to the perineal stage of
delivery exeept when prompt extraction is demanded in the in-
terest of the child.

Removal of the Forceps.—When the blades are removed be-
fore the birth of the head the right blade! is removed first, the

F16. 100.—ForcEprs To THE FAcE AT THE PeELvic OUTLET

handle being earried well up over the opposite groin, and the soft
parts protected with two fingers placed between the ischiopubie
ramus and the anterior edge of the blade; the left is then with-
drawn in corresponding manner.

Occipito-posterior Positions.—Here the forceps operation is a
dangerous and difficult one. Persistent posterior positions of the
occiput imply imperfect flexion. The beginning traction should,
therefore, be made in a somewhat forward direction, with a view
té inereasing flexion.

1 That on the mother's right.
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Position of Patient.—If the patient lies on a table, the position
is dorsal recumbent; on a low bed, the lateroprone is better.

Application.—The blades are adjusted to light pressure and
may be held with the fixation screw. The latter is seldom neces-
sary.

Traction.—The pull is applied at the traction bar. The
handles of the forceps serve to indicate the line of traction, which
is regulated by keeping the traction rods nearly parallel with the
forceps handles. The traction force should seldom, if ever, ex-
ceed fifty pounds. It is sometimes advisable in high operations
to protect the pelvie floor during traction with a Sims speculum
or other perineal retractor. The extraction is best conducted by
using the tractors throughout the delivery.

Choice of Instrument.—The obstetrician will best depend
solely on one forceps, and that the axis-traction forceps. This
answers all purposes for forceps operations.

VERSION

Version, or turning, consists in partial or complete inversion
of the long axis of the fetal ovoid by manual intervention, sub-
stituting the cephalic or pelvie pole for a less favorable presenta-
tion.

Cephalic version causes the head to present.

Podalic version causes the feet to present.

The term pelvic version applies when any of the elements of
the pelvic pole of the fetus is substituted for some other present-
ing part. In its restricted sense it refers to a version which causes
the breech to present, an operation which is seldom, or never,
called for.
~ Indications.—The indications for (a) cephalic version are:
breech presentation, if the conditions are favorable (external
method before labor), and shoulder presentation.

The indications for (b) podalic version are: flattening of the
pelvis not below 9.5 em. (334 inches), c¢. v.; and equivalent con-
traction of other forms (version should ncver be considered as an
elective procedure in contracted pclvis; ut rather an emergency
procedurc; certain cases of placenta prwevia; prolapsed funis
not otherwise manageable; certain face cases before engagement ;



cervix must be fully dilated or easily dilatable. If immediate
delivery is intended. the vulvovaginal orifice must be thoroughly
dilated and the usual preparations for a breech extraction should
he made.  The operation is best conducted on a table. Two assist-
ants besides the anesthetist should be had if possible.

A. EXTERNAL VERSION

External version is applicable, as a rule, only before labor or
just after the pains are established. 1t is permissible when it ean
be done without violenee. :

Method.—\With the hands placed upon the abdomen, one over
cach fetal pole, the poles are pushed in opposite directions, the
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cad toward lhe occiput and the breech toward the fect. The'
anipulation is practiced between the pains. During the pains
1e fetus is held to prevent reversion to the former presentation.

16. 102.—B1roLAR VErsioN. The hand is placed in the vagina, and the
fingers arc passed through the cervix, displacing the head in the
direction of the occiput

inally, after the version is complete, a binder and lateral com-
resses are applied over the abdomen to prevent recurrence of the

alpresentation.
27
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Method.—As a rule, anesthesia is necessary. The bladder and
rectum must be empty. The patient is placed in the dorsal recum-
bent position. The manipulation is conducted between the pains.
A strict asepsis is imperative. The operator wears rubber gloves.
The hand is placed in the vagina and one or two fingers are passed
through the cervix, and the other hand is placed over the opposite
fetal pole externally. With the external hand, the breech is
pushed toward the side on which the feet lie (Fig. 102). With
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Fic. 104.—Brporar VERsION.—Displacing the shoulder as it presents

the internal hand the head is tossed out of the excavation into the
iliac fossa toward which the occiput points (Fig. 103) ; the trunk
is pushed along in the same direction, inch by inch, till a knee
presents. The knee is drawn down and the foot extracted (Fig.
105). The other foot also may be brought down if ecasily acces-
sible. The labor is henceforth to be conducted as in spontaneous
breech cases. The operator should cease manipulation during
uterine confractions.

A bipolar manipulation is applicable in cephalic version also.

C. INTERNAL VERSION

Method.—The patient is placed in the lithotomy position
under an anesthetic. In difficult cases the knee-chest, lateroprone,






OBSTETRIC SURGERY OF THE ABDOMEN 401

are seized and the fetal ovoid is inverted by traction. The other
hand of the operator may be used externally to steady the fundus
or to assist the rotation of the child by pushing up the cephalic
pole. If a hand is within reach, it is snared and held down suffi-
ciently to prevent extension. A prolapsed arm should be pushed
above the brim. The operator relaxes the hand and desists from
manipulation during the pains. To prevent cramping of the hand
the manipulations should be carried out with the least possible
muscular effort.

The completion of the birth is managed as in ordinary breech
extraction.

OBSTETRIC SURGERY OF THE ABDOMEN
CESAREAN SECTION: CELIOHYSTEROTOMY

Definition.-—Cesarean section is an operation for extraction of
the child by section through the abdominal and the uterine walls.

Historical Note.—This operation antedates the Christian era.
The earlier Cesarean sections, however, were postmortem opera-
tions, done a few minutes after the death of the mother to save
the child. The earliest Cesarean section upon the living subject,
of which we have any knowledge, was performed in the year 1500.

Possibilities of the Modern Operation.—Timely operations
under the modern (Siinger) method and in favorable conditions
should save not less than 95 to 98 per cent. of the mothers, and
the chances for the children should be as good as in spontaneous
births. The maternal mortality is much higher in operations de-
layed till the woman is exhausted by long labor and by attempts
at delivery by other means, especially if exhaustion is complicated
with sepsis. The fetal death-rate also is increased in late opera-
tions.

Indications.—With a living and viable fetus, the woman in
operable condition, the head being of average size, Cesarean sec-
tion is indicated in flattened pelves when the conjugate is below
7.5 em. (3 inches), and in other forms of contraction in which
there is equivalent disproportion between the head and the pelvie
space; generally, with dead fetus, when the conjugate is below
6.3 em. (214 inches), and in cancer of the cervix, when delivery
per vias naturales is impracticable.



402 OBSTETRIC SURGERY

In lesser grades of obstruction, 8 to 8.5 cm., Cesarean section
may be chosen in preference to its alternatives, pubiotomy, induced
premature labor, and even very difficult delivery by forceps or
version if all conditions are favorable.

When the degree of obstruction is such that the delivery of a
living child is impossible by other means, 7 ¢m. or less, ¢.v., the
indications are said to be absolute. When other operative methods
are practicable in a given case, and the Cesarean operation is
elected, it is said to be done on the relative indication. Seection
has also been suggested as the best method of delivery in certain
cases of eclampsia, complicated by undilated and rigid cervix, as
well as in certain cases of central placenta previa in primipare.

The preferred time for operating is a few days before the
expected date of labor. Operation at an appointed time before
labor permits better preparation, the patient’s condition is better,
the uterus retracts as well as in operation during labor, and
drainage is all-sufficient or can be made so. There is a distinct
advantage in operating before rupture of the membranes, since
there is less traumatism, the child is more certainly viable, and
extraction is casier.

In border-line cases of pelvie contraction the labor may be
permitted to go on about an hour into the second stage. If the
head does not engage, Cesarean section may be performed with
little or no prejudice to the woman's chances by reason of the
delay, provided internal interference has been withheld.

Preparatory Measures.— If nccessary. the patient’s strength
should be reinforeed by tonies and hygienie measures. The bowels
are opened by enemata the day before operating.

The bladder is emptied and the rectumm agaia washed out
immediately before the operation.

Instruments arve sterilized by boiling for ten minutes in 115
per cent. solution of washing soda.

Operator and assistants carry out the usual aseptie precau-
tions required in capital operations.

The abdomen is prepared as follows: A few hours before
operation, arter a total bath and change of linen. the entire abdo-
nen is serubbed for ten minutes with green soap and, hot water. a
soft brush or absorbent cotton wrapped in gauze being used as a
scrub. The entire surface is then shaved with a sterile razor. the
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suds rinsed with sterile water, and the surface dried with a sterile
towel. The soap and fat may then be removed with ether.

When the skin has dried, the entire abdomen, from the pubes
to the ensiform, is painted with tineture of iodin, allowed to dry,
and covered with a sterile towel which is held in position with an
abdominal binder.

Immediately before the first incision the field of operation is
given a second coating of tincture of iodin, which is allowed to
dry.

In emergency cases the antisepsis must be as complete as the
limited time permits.

The temperature of the room should be 75° to 80° F. )

The patient is placed in the horizontal position and the body
and extremities are wrapped warmly with clean flannels, except
the operative field. The clothing about the field of operation is
covered with dry sterile cloths or towels, and finally a laparotomy
sheet, provided with an opening to expose the field of operation,
i8 spread over the patient and top of table.

A sheet of Murphy’s adhesive rubber damn over the entire
abdomen next the skin is a valuable precaution against infection.
The incision is made through it. )

Assistants.—The first assistant stands on the left of the pa-
tient, opposite the operator. Another gives the anesthetic; a third
stands opposite the operator and holds the uterus firmly against
the abdominal incision; while a fourth assistant stands ready with
two Keith clamps to clamp and cut the cord and to resuscitate the
child.

Instruments.—The instruments needed are: scalpel; straight
scissors; two thumb-forceps; six to twelve hemostatic-forceps;
needle-holder and needles; a long catch-forceps for holding
sponge compresses; a large, thin-walled rubber tube, 1.25 meters
(about four fect) long, as a constrictor for the neck of the uterus
(this is seldom, if ever, necessary); a steam sterilizer for steriliz-
ing cheesecloths, towels, etc.; twelve No. 2 chromated ecatgut
sutures for the deep uterine suture; a long No. 1 plain catgut
suture for the superficial uterine suture; a plain, continuous 0
catgut suture for suture of the parietal peritoneum; twelve No. 2
catgut sutures for closing the fascia, or a single continuous catgut,
18 inches long; twelve silkworm-gut sutures, etc. '
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The cord is clamped at two points with catch-foreeps, cut be-
ween them, and the child is passed to an assistant.
The uterine incision may be made wholly at the fundus in the

'16. 106.—CesarReEAN SectioN. The uterus is firmly held against the
abdominal incision, while a short median incision is made in the
uterus wall

agittal plane (Miiller) or transversely, extending between the
Pallopian tubes (F'ritsch), but these incisions offer no material
dvantage.



406 OBSTETRIC SURGERY

The uterus slips out of the abdomen as the .child is extracted,
and the intestines are kept back with hot sterilized towels placed
over the upper part of the incision. The coverings help also to
protect the peritoneum from soiling. The uterus is wrapped in

Fic. 107.—CesaREAN SEcTION. Enlarging the uterine incision

hot moist cloths. As a rule, it is better not to wholly eventrate
the uterus.

The placenta, if not spontaneously separated, may be peeled
off by grasping it with one hand like a sponge. If the cervix is
not sufficiently open for drainage, a large rubber tube or gauze
strip is passed down through it and withdrawn from below,
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Irrigating or mopping the uterine cavity is unnecessary. Asep-
sis is promoted by leaving it as nearly as possible untouched.

The peritoneum is sponged dry with the least possible friction
or handling.

Fic. 108.—CesareaN SectioN. Introduction of the deep sutures, closing
the muscular coat of the uterus. (Author’s method)
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i3 ensured by manipulating it, if necessary, through a hot towel,
oxr by faradism.

When there has been much blood loss, a quart or two of warm

st erilized 0.9 per cent. salt solution may be left in the peritoneum.

The parietal peritoneum is closed with a plain running No. 0

caa tgut suture.

Interrupted silkworm-gut sutures are then passed at intervals

o X 2 cm. (about 34 inch) through all but the perltoneum from
w~ A thin outward.

The fascia is brought together with interrupted No. 2 plain

eaEatgut sutures, or with a continuous suture.

The silkworm-gut sutures are now tied. The abdomen is

& R eansed, and the wound covered with a dressing of several thick-

ra «sses of dry sterile cheesecloth; over this is placed a thick com-

F> wress of sterile absorbent cotton. The dressings are secured with

= & rips of zine oxid adhesive plaster, and all held in place by a
&= cultetus binder.

After-treatment.—One quart of normal salt solution is in-

i <=cted into the bowel before the patient leaves the table. Whiskey,

S Rj, and black coffee, 5iv, are added to the injection, if required.

he bed is warmed with hot-water bags. Keeping the head warm

>y wrapping 'in flannel helps to combat shock.

An eighth grain of morphin, or twice as much codein, may be
&Xiven subcutaneously in case of much pain or restlessness. As a
Xyle, this should not be repeated and none is needed after the first
Tajght.

The bladder should be emptied every eight hours, but the

atheter should be withheld if possible.

After the first night, if all goes well, the child is put to the

Toreast as in normal cases.
Feeding is begun with light liquid food as soon as it can be
Tetained, within twelve to twenty-four hours usually.

The bowels are opened with enemata on the third day after

operation, sooner should evidence of infection appear.

The silkworm-gut sutures are removed by the fourteenth day.

After ten days usually the patient may sit up in bed while

taking her meals and for use of the bed-pan. and may leave the
bed after the fourteenth day. A firm abdominal supporter may
be worn for six weeks after operation.
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Postmortem Cesarean Section.—In case of sudden death of the
mother in the last month of gestation, the child usually may be
delivered alive by abdominal section, if extracted within five
minutes after the mother’s death. It is stated on good authority
that in exceptional instances the child may survive in utero for
several hours after death of the mother. The child has been
saved in only a small percentage of postmortem Cesarean sections.

Extraperitoneal Cesarean 8ection was suggested by Frank
in 1907 for infected cases. This procedure is done through a
transverse incision in the abdominal wall just above the sym-
physis, and the peritoneum is separated from the posterior surface
of the bladder and anterior face of the uterus; this is sewn to the
parietal peritoneum, exposing the lower uterine segment, through
which the incision in the uterus is made, and the child and pls-
centa delivered. The experience of American obstetricians is not
favorable to the extraperitoneal method.

PORRO OPERATION: CELIOHYSTERECTOMY

Definition.—.\ (‘esarcan section, supplemented by supra-
vaginal amputation of the uterus and removal of the tubes and
ovaries.

The operation is named after Edward Porro, of Pavia, Italy.
who was first to perform it. in 1876.

The mortality is substantially the same as that of the Cesarean
operation.

Jndications.—The indications.are myomata of the uterus; dis-
case of the uterus or appendages requiring their removal ; markeld
pucrperal osteomalacia: probable uterine infeetion: uncontrollable
hemorrhage after Cesarean seetion:  vaginal atresia obstrueting
dramage.

Steps of the Operation.— 1) Long abdominal incision. falling
one and one-halt inch short of the svmphysis: (2) eventration of
the uterns: -3+ placing the c¢ervieal constrietor. a thin-walled. fin-
wer thick, rubber tubes the loop is passed over fundus. ovaries
and tubes being Leld up and constrictor left temporarily loose;

o packing Lot towels abont the cervix to proteet peritoneum
from sotnang with bload and lgquor amnii: (3) ineision of the
uterns and oveaction of he child and placenta: (6) tightening
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and tying of constrictor; (7) transfixion of the cervix by pass-
ing two knitting needles or hatpins through the constricting rub-
ber tube and the cervix; (8) amputation of the uterus 2 em. (34
inch) above the constrictor; (9) ligation of the uterine arteries in
the stump or at the sides of it; (10) stitching the entire circum-
ference of the stump in the lower angle of the abdominal incision
with the free surfaces of peritoneum in contact; (11) suture of
the abdominal wound; (12) mummification of stump with per-
chlorid of iron solution; abdominal dressings as in Cesarean
section.

This operation is practically superseded by the usual modern
method of supravaginal amputation. The technique, after the
uterus is evacuated, does not differ from that of abdominal hys-
terectomy as done for fibroids. The after-treatment, too, is the
same.

VAGINAL CESAREAN SECTION

Vaginal Cesarean section is delivery by sagittal section of the
anterior and the posterior uterine wall per vaginam. It was first
proposed by Diihrssen in 1895. The operation demands consider-
able surgical skill and, in the opinion of the writer, should be
limited to hospital practice.

Indications.—Conditions requiring prompt delivery, such as;
may be present in toxemia after the eighth week, eclampsia, acei-
dental hemorrhage, placenta previa, threatened uterine rupture;|
or conditions of the cervix causing obstruction, e. g., rigidity, ste- 1
nosis, myoma, carcinoma or old cicatrices. ’

Technique.—An intramuscular injection of ergot may be given
shortly before operation. In primipare room is obtained by a
right lateral vagino-perineal incision. The field is exposed by
retractors. The cervix is drawn well forward with two traction
forceps, one caught in each lateral aspect of the anterior lip. The
anterior vaginal wall is incised longitudinally from a little behind
the urethra to the anterior lip of the cervix. The bladder is de-
tached from the uterus as in vaginal hysterectomy. If required,
the anterior vaginal wall may be separated from the bladder. The
bladder is held up with a suitable retractor passed beneath the
pubie arch.






Fig. 111.—VacinaL CesaArReaN SectioN. Bladder being detached from
its anterior uterine attachment by the finger
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F16. 113.—VaAGINAL CESAREAN SECTION. Suture of the uterine incision
by interrupted sutures
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Results.—The material mortality differs little from that of
Cesarean section under equally favorable conditions. —The fetal
death-rate at the best is somewhat greater. The mortality for
both patients. however, has been increased by operations performed
on pelves too small.  Restoration of the symphysis, as a rule, is
complete.  Possible complications of the operation are laeerahon
of the anterior soft parts. including the urethra and | bladder and
hemorrhage. more rarely suppuration of the symphysis and injury
to the saerothiae joints,
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positions; firmly impacted mentoposterior face cases; irreducible
brow presentation; and dystocia due to funnel pelvis.

At the present day, symphysiotomy is seldom chosen in prefer-
ence to Cesarean section. Its chief disadvantages are the narrow-
ness of its anatomic field and the consequent difficulty in selecting
cases which fall strictly within its limits, the fact that it does not
effect delivery but only prepares the way for it, and that the after-
care is exacting and convalescence prolonged and tedious. The
fetal mortality, too, is higher than in the Cesarean operation.
Rarely division of the pubie joint may be better than Cesarean
section, when the woman is too mueh exhausted for transperitoneal
delivery, or the head is impacted deep in the pelvis.

The operation is contraindicated in ankylosis of one or both
sacroiliac joints. The fetus must be living and viable. With a
dead or nonviable child eraniotomy should be substituted.

Method of Operating.—The patient lies in the dorsal position
with the thighs strongly flexed and the knees held apart, under
an anesthetic. The antiseptie preparation of the abdomen is the
same as for celiotomy. The vulva is prepared with the same care
as the abdomen.

The cervix must be fully dilated. A metallic catheter is passed
into the bladder by an assistant and pressed backward and to one
side. This helps to protect the urethra and vesical neck from
injury, and, at the same time, keeps the bladder empty. Either
the open or the subcutaneous operation may be chosen. The ad-
vantage of the former is that the steps are .conducted under direct
inspeetion; it is claimed for the latter that the wound is less
exposed to infeetion by the lochia. The open method is recom-
mended.

In the open method the division of the joint is conducted as
follows: The incision exposes the entire length of the joint, ex-
tends an inch above it, and opens the space between the recti
muscles. 'The eclitoris is drawn down with a sharp hook caught
just above it, its suspensory ligament cut, and the bony margin
of the pubie arch laid bare by detaching from it the triangular
ligament with a few strokes of the scalpel.

The retropubic structures are pushed back with the finger
passed down behind the symphysis. a broad, strongly curved
director (Farabeuf’s) is passed immediately behind the joint from
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tures in front of the joint. Two or three strands of silkworm-gut
may be carried down from behind the joint as a drain. This is
removed in twenty-four hours. Zweifel sutures the fibrous strue-
tures with catgut and leaves the superficial wound open for 8 or
10 days, packing it with gauze.

The pelvis is immobilized by means of two or three strips of
rubber adhesive plaster, reaching obliquely from one side of the
pelvis to the other, above the wound, and over these a firm binder.
Moreover, during convalescence, the patient lies on the back, in a
hammock-bed (Ayers), or on two firin cushions (sand bags), ex-
tending from the axille below the great trochanters, which sup-
port the lateral halves of the body and the pelvis. A ecanvas
binder provided with straps and buckles for fastening makes a
firm and easily adjustable support.

An ounce or two of boric acid may be left in the vagina. Pubi-
otomy has practically supplanted symphysiotomy in this countr V.

After-treatment.—For three or four weeks the patient should
lie on the back with the limbs outstretched. The urine may need
to be drawn with a catheter for the first two or three days after
operation. A trap door in the hammock-bed provides for bowel
evacuations and for urination. Surfaces soiled by the dejections
must be cleansed promptly.

The binder is changed as often as soiled. The sutures are re-
moved by the eighth or tenth day. The patient is kept in bed for
four weeks. The binder remains six weeks.

HEBOTOMY. PUBIOTOMY

This was first suggested by Gigli in 1893. The pubiec bone is
divided vertically just to one side of the symphysis. The side
chosen 1is that which the occiput confronts. Pubiotomy actually
comes in competition with Cesarean section in border line cases,
when the test of labor has shown that the head cannot engage.

Indications are the same as for symphysiotomy.

Results.—The number of recorded operations to date is over
800, with a mortality of a little over 2 per cent. Williams reports
38 consecutive pubiotomies without a maternal death. The opera-
tion should be performed solely in the interests of the child.
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and the legs are held by assistants.  The field of operation is pre-
pared in the usual manner. The bone may be exposed by the open
method by a vertical incision extending from just within the pubie
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: to a point immediately external to the labium majus, or the
»n may be made by the subcutancous operation of Diderlein,
h is now generally adopted. A horizontal incision is made
the pubic spine inward, long enough to admit the finger.
retropubie soft parts and those about the lower margin of the
are then pushed back with the finger. With a large strong

Fic. 116.—PassiNG THE DODERLEIN NEEDLE

d needle (Dioderlein needle) or other suitable carrier, passed
to the bone, a thread or narrow tape is carried behind the
bis, emerging at a point just without the labium majus.

Gigli saw is drawn into place and the bone sawed through.
rreat separation of the bones is prevented as in symphysi-
r. The child is delivered with foreeps. Bilateral episiotomy
onserve the integrity of the structure in the anterior or pubie
nt. The bones are brought together, as after median sec-
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tion, and the wound in- the soft parts closed with one or two
sutures. .

After-treatment.—The wound is dressed with sterile gauze
and a long strip of Zine Oxid adhesive plaster 6-8 inches wide, is
passed around the body to make firm and equal pressure on the
sides of the pelvis and upper part of the thighs. The patient is

Fra. 117.-=GiGLr Saw 1N PosiTioN
allowed out of bed in two weeks. Union of the bone takes place
by bony or tibrous union. Pubiotomy permanently enlarges the
pelvis.

EMBRYOTOMY

Embryotomy is the general term for all obstetric operations
emploved to facilitate delivery through the natural passages by
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Indications are hydrocephalus too large for safe extraction
without perforating, and not manageable by aspiration of the
cranial cavity; obstructed labor with a dead or nonviable fetus
or a fetal monstrosity, conjugata vera exceeding 21/ inches; im-
pacted shoulder, face presentation, and other complications, rup-
tured uterus, ablatio placente, etc., if the child is dead.

It is very rarely that embryotomy will be justifiable on the
living and viable child. The sacrificial operation must be con-
sidered as an alternative of Cesarean section or pubiotomy when
the condition of the mother is unfavorable for the latter opera-
tions, and especially if she elects the former with a full knowledge
of the facts.

CRANIOTOMY

Definition.—An operation for the comminution and removal
of all, or a portion, of the cranial bones to facilitate delivery.

8teps.—1. Perforation—The field of operation should be
cleansed and disinfected and the woman placed on the table in the
obstetric position and under an anesthetic. All but the operation
field is covered with an aseptic sheet. The instrument may be a
Smellie’s scissors, Naegele's perforator, or, preferably, the
trephine. In emergency, a long, sharp-pointed surgical secissors
will serve the purpose. The bladder and rectum should be empty.
An assistant steadies the head by grasping it and holding it firmly
against-the brim with the hands placed over the abdomen.

The point of the perforator is pressed against the head, per-
pendicularly to the surface of contact, just behind the pubic bones,
the fingers of one hand serving as a guide. Except when the
trephine is used, the puncture is best made through a suture or
fontanelle.

The point is fixed in the tissues by a screwlike motion, and the
perforation is then effected by a similar motion.

The blades are separated in different directions to enlarge the
opening.

The most approved method of perforating is with the trephine.
Tt removes a button of bone, leaving a permanent opening through
which the cranial contents may readily be evacuated.

The after-coming head may be perforated through a skin
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ineision made at the base of the neck posteriorly; the perforator

is passed subeutancously.

The brain is broken up with the perforator and washed out
with a stream of sterilized water foreibly injected with a David-

son syringe.

2. Comminution.—With the craniotomy forceps passed within
the scalp, the cranial bones are seized, one by one, dislodged by

......

rotating the forceps about its long
axis and then removed. In mod-
erate obstruction the head may be
crushed and extracted with a
cephalotribe.

In the higher grades of pelvic
contraction the cranial base, as well
as the vault, may be broken up.
Tarnier’s basiotribe was devised for
this purpose. Between its blades is
a screw perforator. which is made
to perforate the head. while the
blades erush it. 'With the resources
of modern obstetric surgery. basiot-
ripsy is seldom justifiable.

3. Ertraction is effeeted with
the eranioclast. or. when space per-
mits. with the cephalotribe. guard-
ing caretully against laceration of
the passages by projeeting spicula
of bone. Ir the cranioelast is used.
one blade is passed within and one
without the c¢ranial eavity. In ex-
treme narrowing the eramial base is
bhest delivered edgewise by drawing
down the chin.

CLEIDOTOMY

~avicles, which dimiaishes
Souss wien che shoulders obstruct

Uiz the middle third with
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CEPHALOTRIPSY

Cephalotripsy is an operation for reducing the size of the head
by erushing the cranial vault. In moderate degrees of contraction
a good cephalotribe is Tarnier’s or Lusk’s.

The method of application does not differ from that of the
obstetric forceps. An assistant crowds the head firmly into the
excavation if it is not already engaged. The head is perforated,
and the cephalotribe is applied with care to secure a good grasp.

F16. 119.—Lusk’s CEPHALOTRIBE

The skull is then slowly crushed by turning a powerful screw
at the handles. The head is brought down with the cephalotribe,
used as a tractor. Since the eranial vault is expanded in one
direction as it is erushed in the opposite, care must be used to
guard against laceration of the passages by projecting spicula of
bone. The elongated diameter of the head must be kept in the
long diameter of the pelvis. ,

Cephalotripsy is practicable only in moderate contraction.

EVISCERATION

This term applies to all operations for reducing the size of the
trunk by removal of its viscera. The operation is limited almost
wholly to cases of impacted shoulder in which decapitation would
be difficult or impossible.

Perforation of the trunk may be done with a craniotomy per-
forator, or through the bony coverings of the chest with the tre-
phine or heavy scissors. The viscera are then broken up with the
perforator and removed with craniotomy forceps, with stout
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grasp of the cephalotribe and the cranial contents then be broken
up and removed in the usual manner. Care must be taken lest
the uterus be ruptured in these manipulations or the vagina be
lacerated by projecting bone fragments.



CHAPTER XVI

THE DUCTLESS GLANDS IN PREGNANCY

GENERAL CONSIDERATIONS

The importance of the endocrines and their bearing on preg-
nancy, labor and the puerperium, have had little or no consecu-
tive study, yet, as the physical and mental development of each
individual are dependent on the action and interaction of the
ductless glands, it is apparent that these internal secretions must
play an important part in the development and life of the child-
bearing woman. Mendelism teaches us that the determiners of
the traits of the father and the mother are brought together in
the offspring: and as these are governed by the aetivity or in-
activity of the several internal secretions, one can readily see
that perfection or imperfection of development in the parents
will have a large bearing on the mental and physical develop-
ment of the oftspring.

Before puberty the metabolism of girls is probably not very
different from that of boys, the echemieal processes of both are
for the most part engaged in promoting the growth of the body,
at puberty, however, a wide differentiation occurs and further
development is due to the activity of the reproductive funections.
for the ovary dominates a woman’s life during her sexual
activity, both in her physical development and mental processes.
The difference in the skeleton as instanced in the shape and con-
formation of the pelvis in the female is an evidence of the
modifying influence of the ovarian secretion on bony growth.

It is generally admitted that the hypophysis, adrenals, and
thyroid apparatus, are the principal secretions which activate
and control the caleium metabolism and bony development. The
action of the hypophysis in inhibiting prolonged -action of the
thymus, inhibits the early development of the sex glands. When
their activity is postponed the skeleton takes on more of the

male attributes.
428
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As a rule growth ceases at puberty, for with the advent of
menstruation, there is a larger excretion of calcium and other
substances which were previously required for the formation of
the skeleton, which are now no longer wanted until pregnancy or
lactation occurs.

Patients with a delayed ovarign secretion are tardy in their
sexual development. They are usually the subjects of consider-
able obesity, of large bony frame, funnel or high assimilation
pelvis with general hypoplasia of the uterus and adnexa. On
the other hand, the early ripening of the ovary seems to have
the opposite effect on the skeletal growth, with the result that
these women have more perfect sexual organs and ample pelves.

If we can know what the ductless glands have done to an in-
dividual up to the time of puberty, we can prognosticate her develop-
ment during adolescence; for the physical and mental development
of a growing child is dependent on the activity of the hypophysis
and the thyroid. Perfect balance between these secretions is
imperative in order to produce the perfect organism.

In hypo-pituitarism, if there is a diminished function of the
posterior lobe during infancy, and before puberty, there is a fail-
ure of stimulation of the uterus and ovaries, and sexual infan-
tilism is the result: while if the hypo-pituitarism of the posterior
lobe occurs after adolescence, general distrophy is the result.
The action and interaction of these glands continue throughout
life, as is shown in the pre-menstrual nervous symptoms so often
seen in a poorly balanced endocrine system. In these same
women clinical experience shows that this disarrangement of
glandular interactivity produces a stormy menopause. A placid
climacteric denotes a well balanced interglandular relation, for
throughout the endocrine system, one gland at one time or
another assumes the work of another, provided each funections
properly, so that the transition from sexual activity to senility
should be so gradual that no internal secretion becomes suddenly
dominant.

The thymus also has a marked influence on ovarian develop-
ment, for it is supposed this gland has an inhibiting effect on the
gonads and determines the time at which sexual development is
perfected ; namely the time of puberty.

29






GENERAL CONSIDERATIONS 431

The thyroid is specifically associated in the exercise of its
function with the generative organs, the liver, the pancreas, the
adrenals, the pituitary and the thymus gland; and besides main-
taining the nutrition of the cells of these organs and their
sympathetic nerves, through their agency controls body growth
and metabolism. Interacting with the pituitary it is thought
to influence skeletal growth. 'The thyroid stimulates and is
stimulated by the adrenals thus indirectly controlling the blood-
pressure and securing the supply to all parts of the body of per-
feetly oxygenated blood. The profound influence which it exer-
cises over calcium metabolism is exerted through the medium of
the gonads, thymus, pituitary, and other endocrine organs.

From the foregoing statements, it will be seen how dependent
the process of gestation is upon proper thyroid function. For
gestation increases the body waste and calls for more perfect
metabolic action on the part of all of the glandular system, con-
sequently defective thyroid function prevents the perfect
correlation and interactivity of all of the ductless glands neces-
sary to sustain the body mechanism in a perfect state.

Pregnancy is the result of the fecundation of a matured ovum
which is the produet of the healthy functionating ovary. In
individuals growing normally and developing properly, the
ovaries come to maturity and develop properly if they are sus-
tained and nourished by a proper secretory relation on the part
of the thyroid, the adrenals and the hypophysis. On the other
hand a disturbance in the nutritional funections of the thyroid, the
hypophysis and adrenals, interferes with the proper development
of the female genitalia and the ovaries.

When the impregnated ovum comes into the uterus and
imbeds itself in the overgrown decidua, by the enzyme action
inherent in itself, menstruation ceases; for one function of the
true corpus luteum cells is to retard ovulation by inhibiting the
maturation and breaking through of follicles during the period
of pregnancy. The cells given off from the outer layer of an
impregnated ovum are thrown into the circulation as soon as
the ovum is imbedded. Slight as this amount must be in the
early days of pregnancy, it is sufficient through the medium of
the circulation to reach the ovary, stimulate the action of the .
corpus luteum, and acting on the uterine lining to inhibit men-
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struation. It is supposed that the trophoblast cells of the
impregnated ovum are primarily responsible for this. These
cells produce a reaction in the corpus luteum which does not
regress after the premenstrual congestion as it does when preg-
nancy does not teke place; but continues its growth for a period
of many months, which in turn continues its nutritional effect on
the uterus and decidua, inhibits menstruation, and aids continued
attachment of the ovum.

The nutritional action of the true corpus luteum is of far greater
importance in the first months of pregnancy than after the placents
huas formed, for after placentation the placental secretion is added
to the blood and plays an important part in stimulating the fur-
ther growth of the uterus. The trophoblast secretion next affects
the action of the hypophysis, and the anterior lobe begins to
hyperfunction and actually increase in size. Like changes take
place in the thyroid, adrenals, and other ductless glands which
help to provide the patient with certain protective substances.
The secretions of the trophoblast and placenta are entirely new
elements thrown into the blood, and either activate the other
glands to reaction or so over-stimulate them that this protective
resistance is overpowered. The irritating effects of the tropho-
blast and the placental secretion are ctidenced by the nausea and
vomiting of pregnancy. The placental substance apparently irri-
tates the central centres and the posterior lobe of the pituitary
body, disturbing the functions of the gastriec mucosa, the pylorus
and the liver, and temporarily inhibits the production of the
protective endocrine secretions which normally in the well
balanced organism overcome the disturbances in metabolism con-
sequent upon the appearance of these irritants in the blood.
The secretion of the corpus luteum of pregnancy which continues
in varying degree throughout gestation, is generally considered
as the chicf reaction to the irritations produced in the blood, the
ductless glands, and the uterus by this placental hormone. 1t is on
this theory that corpus luteum extract has been so extensively
used for the control of the nausea and vomiting of pregnancy
when this is employed ; the preparation used should be made from
the corpus luteum of pregnant animals and given for a relatively
long period. Usually after the placenta is fully developed and
has assumed the nourishment of the ovum, the so-called physio-
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logical nausea ceases; this, however, is not the case if the pro-
tective substances produced by the ovary, the hypophysis, the
liver and the thyroid are insufficient to maintain the proper body
metabolism, for it is the thyroid which maintains the balance
between the internal secretions during pregnancy and activates
the other ductless glands to increased function. This explains
the early toxemia of pregnancy with its epigastric pain, acid
eructations, and the transient albuminuria in the presence of
hypo-thyroidism; for in the absence of the inhibiting action of
the thyroid, the placental secretion over-stimulates the posterior
pituitary body which becomes the basie endocrine factor in the
toxemia of the early months. All authorities admit the stimu-
lation of the pituitary body during pregnancy, and in many cases
an actual increase in growth takes place; this is specially evident
where the thyroid hypo-functions or is diseased. This stimula-
tion is evidenced clinically by acromegalic hyperplasia which is
shown in enlargement of the bones of the face and extremities of
some pregnant women. Transient hyperfunction of the posterior
lobe of the hypophysis may also account for the intermittent
glycosuria so often noted during the routine examination of the
urine in pregnant women. Many times, however, lactose and not
glucose is the substance which gives the sugar reaction; but this
is usually a condition of the later months and may be due to the
stimulation of the mammary gland. This gland is always stimu-
lated by pregnancy. Experimentally the function of the mam-
mary gland has been increased by the injections of corpus luteum,
placental extract, and pituitary liquid; that is, a hyperemia has
been produced, but not until after labor has occurred and the
stimulating action of the ovary and hypophysis is no longer in-
hibited by the placenta and its secretion does the mammary gland
secrete milk. This does not, however, explain the many reported
cases of milk secretion in males and in non-pregnant women pro-
duced by prolonged suckling. There is no question in the writer’s
experience that the routine use of the endocrine glands materially
aids in increasing the mammary secretion.

One fact must be constantly borne in mind, that the ovum
and the placenta are parasites which depend for their nourish-
ment on the resources of the mother, and in turn eliminate the
waste fetal produects through the emunctories of the mother; this






CHAPTER XVII
THE THYROID IN PREGNANCY

The thyroid gland normally increases in size and in activity
during pregnancy. This enlargement is due to the storage of
colloid in the vesicles—from 65 to 90 per cent. of all pregnancies
show a concomitant hypertrophy of the thyroid: this is probably
due to a stimulation by the substances in the blood ‘derived from
the fetus and its envelope. The parathyroids also participate in
this hypertrophy.

Richardson states that in Southern Italy, that it has been the
custom for the parent to measure the daughter’s neck before and
after marriage, an increase in circumference being considered an
evidence of conception.

The enlargement usually commences about the fourth month
in primipare, and somewhat later in multiparous women. This
hypertrophy continues until the termination of pregnancy; but
after delivery in normal women, the gland commences to diminish
and quickly recedes, but seldom returns to its normal size until
late in the puerperium, and sometimes the hypertrophy continues
throughout lactation.

Clinically there seems to be a definite relation between the
thyroid function and kidney elimination; for cases which show no
hypertrophy of the thyroid are generally the subjects of some degree
of hypertension with diminished urinary output and albuminuria.

In a study of 133 cases Lang found 25 in which there was no
thyroid hypertrophy. Of this number 20 had an albuminuria,
therefore, it may be argued that relative insufficiency of the thy-

+roid during pregnancy has an influence on kidney funetion. The
thyroid also has some action on the mammary secretion and on
the production of milk. The continued internal administration
of the fresh gland may increase the secretion, but lactation seems
to have no influence upon the size of the thyroid.
435
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ence of others, this observation has been reversed. The increase
in volume is due to the hypertrophy and hyperplasia of the
parenchymatous elements. Colloid and cystic nodules when
present are only slightly involved. It is presumed that this
hyperemia and hyperplasia increasing the volume of the gland
is due to the action of the placental products on the thyroid.
This glandular hyperplasia with its increased function is appar-
ently intended for the destruection of the products of auto-intoxi-
cation, and the changes in the blood serum caused by pregnancy.
The eclinical value of this observation seems to show that
women who do not present any hyperplasia of the thyroid are
very apt to hecome toxie during pregnancy : develop an albumin-
uria. and if the hypo-function of the gland persists, finally have
eclampsia. That the latter part of this statement is not merely
supposition, and is not based on simple coincidence was shown¢
by Lang in a series of experiments in which partial thyroidectomy
was done in cats. In those that were not pregnant, a fifth of
the eland could be removed without any ill effeets, but in the
pregnant cat, the same operation, namely; the removal of one-
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fifth of the gland at once induced an albuminuria and a nephritis,
while the administration of the thyroid to these animals caused
the symptoms to recede at once.

Similar observations have been made by Nicholson in the
pregnant woman suffering from albuminuria and pre-eclamptic
toxemia. The administration of thyroid extract in four of these
patients, caused a prompt subsidence of the toxic symptoms and
almost immediate relief from the albuminuria. On the other
hand, no less authorities than Doederlein, Seitz and others, be-
lieve that eclampsia is not dependent upon thyroid function, but
has its origin in the parathyroids; for the parathyroid exercises
a special influence on uranidine and methyl uranidine metab-
olism. Tetany has been attributed to the accumulation of
uranidine in the body, in the presence of certain gastro-intestinal -
poisons. It has been proven experimentally that after the partial
removal of the parathyroids or the impairment of their funection,
when anaérobie cultures from the feces or fecal filtrates from
goitrous subjects are injected, that the animal has tetany, but
tetany is not similar clinically to the eclamptic picture; so we
believe and admit that whatever the cause may be, thyroid hyper-
plasia in pregnancy is a physiological process which is probably
intended to deliver the organism from waste produects, products
taking their origin in the mother and in the child. This hyper-
plasia is further intended to counterbalance the temporarily lost
function of the ovarian secretion which is held in abeyance
during the entire period of pregnancy.

In the majority of cases, during labor, and especially during
the strain of delivery, the goitre increases in size. It may attain
such dimensions that the neck would seem to burst: and dyspnea,
and cyanosis enter the field of complications. In fact a goitre
may take on such an exaggerated development during pregnaney,
that asphyxia is threatened from tracheal pressure. It is seldom
however, that the dyspneic symptoms become such as to necessi-
tate surgical intervention.

The pressure effects produced by large goitres are evidenced
during the expulsive pains of the second stage when severe
straining efforts are being made. At this time the pressure may
be so great as to cause the carotid pulse to disappear as is shown
by taking the pulsation of the temporal artery. Guyon considers
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always has a more serious prognosis than her more normal sister.
The influence of the child-bearing period of life is very great on
the development of goitre. In illustration; in localities where
goitre is not supposed to be endemic, the thyroid gland enlarges
as a consequence of pregnancy in about 50 per cent. of all those
conceptions which continue beyond the fourth month, but the
added strain of goitrous influence greatly increases this propor-
tion and converts these physiological swellings of pregnancy into
pathological processes.

Congenital goitre is an entity which must be admitted. This
is shown in the children born in certain Himalayan villages
where every woman and almost every man is goitrous. In these
localities congenital goitre has been found in over 60 per cent.
of breast fed infants. In these villages the infant mortality as
well as the percentage of abortions are also very high; hence the
actual number of children born with goitre is probably con-
siderably higher than the actual figures will show. On the other
hand, in villages where the endemicity of the disease is lower,
congenital goitre is not so frequent. The mothers of children
horn with congenital goitre are often myxedematous to some
extent and they commonly suffer from tetany. Congenital goitre
in the offspring is more commonly found among the poor and ill
nourished eclasses than amongst the well-to-do. The pernicious
influence of goitre in the parents on the development of the
fetus is further shown in the study of cases of endemic cretinism,
for in almost every case of endemic cretinism, goitre is present
in one or both parents:; the mother was the subject of thyroid
disease in 96 per cent. and the father presented a definite goitre
in over 40 per cent of the cases examined.

While it is admitted that cretinism can arise in the child of a
woman free from goitre, it must be established as a rule that
maternal goitre; that is to say, thyroid impairment, is in endemic
localities one of the most essential conditions for the develop-
ment of eretinism in the child.

The experiments of Halstead which were later confirmed by
Edmund throw an interesting light on the influence of maternal
thyroid impairment on the development of the fetal thyroid, and
enable us to understand the train of events which gives rise to
cretinism and congenital goitre,
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Halstead found in the puppies of a bitech from which the goitre
had been removed, and which was sired by a dog that had been
in part deprived of its thyroid gland, that the thyroid lobe in the
puppies was twenty times larger than those of normal puppies.
This apparently shows that in the case of the partly thyroidec-
tomized bitch there were more toxins circulating in the blood
than her impaired thyroid apparatus could deal with. These
toxins, therefore, called forth an abnormal development on the
part of the puppies’ glands with a resultant congenital goitre.
Had the biteh been fed on fecal anaérobic cultures, we have no
doubt that some of her puppies would have been cretins.
Similarly in the goitrous pregnant woman, it is the failure to
meet all of the demands of the increased body metabolism which
constitutes a temporary inefficiency of the thyro-parathyroid
apparatus, that places her in a position comparable with the
partially thyroidectomized bitch of the experiment: but in her
case, the added action of the goitrogenous influences is the final
factor in determining the destruction of the fetal gland.

Goitrous women frequently exhibit some signs of thyro-para-
thyroid insufficiency during pregnancy. Of these the most com-
mon in goitrous localities is tetany. If they are sub-thyroidic
before they become pregnant, the pregnanecy may benefit them,
the fetus taking in the excess of the thyroid secretion: conse-
quently this benefit is dependent upon the extent of development
that takes place in the child’s thyroid, for just in so far as the
mother’s thyroid potentially possesses the inherent power of re-
sponse to every metabolic demand, so far may we expect the
child to be born normal.

In the presence of congenital thyroid instability or congenital
goitre, or cretinism, all of which are to be regarded as but stages
in the same process or as evidence of the minimal, mesial, or
maximal action of the toxie stages in the unborn child’s appar-
atus, we see what toxieity and dysfunction on the part of the
mother can produce in the off'spring.

Summary.—From this study of the influence of the thyroid
and of woitre on pregnancy. and of pregnaney on goitre, certain
elinieal facts stand ont: (1) That a normal functionating thy-
roid is essential for the perfect development of the ovum. (2)
That in normal pregnaney in the normal woman, the thyroid
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hypertrophies in order to compensate and activate the increased
demand for cell activity. (3) That sometimes this normal hyper-
trophy is exaggerated by pregnancy into a pathologic process
and goitre develops. (4) That pregnancy usually aggravates the
goitrous condition and finally; that mothers with a sub-thyroidic
function are frequently subjects of toxemia and a direct influence
on the thyroid development of the child.

Treatment.—In all pregnant women the condition of the thy-
roid and its functional activity should receive careful attention.
This entails a study of the basal metabolism especially during the
first and last trimesters of pregnancy. If this gland is found to
be manifestly enlarged or altered, or if there is clinical evidence
of thyroid insufficiency, the active principle of the gland should
be administered in one of the available forms. On this point all
authorities agree; furthermore, that in administering thyroid to
these women, the dosage should be small, and should be con-
tinued for several weeks or months. Thyroid-organotherapy is
especially valuable in patients with hypertension and diminished
urinary output.

It has been found that where thyroid-organotherapy has been
started in the early period of pregnancy, that undue thyroid
hyperplasia has been prevented. It has also been shown experi-
mentally in thyroidectomized ecats, that the administration of
thyroid extract or its active principles, prevent albuminuria and
nephritis in pregnancy. These experiments have been so conclu-
sive that coupled with the clinical work of Nicholson, it would
seem to be advisable to feed the woman on some form of thyroid
extract in order to prevent those serious complications of preg-
nancy; such as the toxemias that so frequently result in renal
disease and eclampsia.

In every case of pregnancy complicated with goitre, be it
simple or thyrotoxic or both, the wishes of the parents regarding
the life of the child, and the importance of that child should be
carefully ascertained, and the influence which the pregnancy may
have on the goitre, and the effect of thyrotoxicosis of the mother
on the unborn child should be fully explained to them; for e
have seen that goitre has an influence on the unborn child, and that
pregnancy does subject the mother, who is the subject of subthy-
roidic function to greater toxic risks.
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made. The early termination of pregnancy by therapeutic abor-
tion has but a limited field, and should be decided upon’ only
when repeated studies of the basal metabolism show that the
pregnancy is increasing the toxic load.

EXOPHTHALMIC GOITRE

That a woman afflicted with Graves’ disease may become
pregnant, or that thyro-toxicosis may develop either during or at
least in connection with pregnancy, is a well-known fact. The
point of interest does not lie therein, but how do these two con-
ditions influence each other, and what shall be our attitude in
the given case? Fortunately, the occurrence of pregnancy in the
course of an active exophthalmie goitre is very uncommon. Goetsch
states that even when the patient suffering from this disease does
not practice contraconception, the coincidence of pregnancy with
exophthalmie goitre is not frequent. In further support of this
statement we find in the service of Sir Haliday Croom, in the
Maternity at Edinborough, but one case is noted in a series of
15,000 pregnant women. However, he reports 12 other cases
which he has taken from his private case records, and concludes
that pregnancy in Graves’ disease is found more frequently in
the rich, than in the poor. Bonnaire agrees with this conclusion,
as he observed only two cases of exophthalmie goitre in 30,000
cases of pregnancy. These observations, however, are in direct
variance with the fact that goitre occurs more generally among
the poor and illnourished than among the rich.

Seitz collected 112 cases of exophthalmic goitre with preg-
nancy from his own material, and from the literature and ecir-
cular letters. In this study he has carefully tabulated the men-
strual history, the appearance of the first symptoms, the history
of previous pregnancies, the therapy employed, and the results
as far as the mother and child were concerned. In this study
he found that hyperthyroidism was not affected one way or
another in 40 per cent. of the cases. A very small number were
improved by pregnancy; while 67 out of 112 or approximately
60 per cent. of the total were made distinctly worse as a result of
the gestation. In one-fourth of the pregnancies in consequence
of the thyrotoxicosis produced became a serious menace to the
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‘When, however, the extract of a placenta was mixed with the
blood serum from a normal person, and it was found that sex or
pregnancy did not affect the issue, the toxic effects of the placental
extract and also of the serum were neutralized; but on the other
hand, the serum from the blood of an eclamptic patient failed
to neutralize the toxin of the placenta. At first it seems curious
that this substance is present in the blood of males as well as
in the blood of females, until we remember that the fetus is the
product of the male no less than the female. The eclinical appli-
cation of this observation is supported by Blair Bell in the report
of a case of eclampsia delivered at full term of still-born twins;
the convulsions continued after delivery and only two ounces of
albumin laden urine were obtained by catheter. During eighteen
hours subsequent to her admission, she was semicomatose, jaun-
diced. and had a pulse that was hardly perceptible at the wrist.
This patient was transfused with 500 c.c. of her husband’s blood;
the response was almost immediate. Within the next sixteen
hours the woman passed fifty ounces of urine; the convulsions
ceased, the coma cleared up and her recovery was uneventful.

In this case whole blood was used and thrown into the
woman’s circulation in order that an antitoxin might be intro-
duced into the blood-stream of the patient to neutralize the toxins
from the placenta. Certainly the happy result can hardly be
attributed to any other theory than that resulting from Obata’s
investigations. Notwithstanding the striking evidence supplied
by this case, the consensus of opinion at the present time is that
eclamptic convulsions are the result of an auto-intoxication, and
that the conditions existing are an increased blood-pressure, a
perverted metabolism, a decreased elimination by the kidneys
with, in the majority of cases, an albuminuria,” with or without
casts. The pathologic findings being fatty degeneration of the
liver and kidneys.

The placenta may be looked upon as a digestive organ pre-
paring the nutrition for the fetus; it may possibly also have a
hepatic funetion and destroy the toxic products of fetal metab-
olism before the fetal blood enters the vena cava, consequently,
it is argued that pathologic conditions of the placenta may im-
pair this function and toxic fetal products entering the mother’s
blood cause toxemia in the mother. In contradiction of this last

30
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function activates the cell activity of all of the ductless glands
and helps to supply this antitoxic substance in the blood.

. Therefore in the administration of thyroid extract during
pregnancy, and the employment of transfusion in eclampsia, we
have two exceedingly valuable agents added to our arma-
mentarium.
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Anterior posterior diameters of pelvic
cavity, 120
of pelvic outlet, 121"
Antipyretics in puerperal infection,
373
Antisepsis, in labor, 166
in the lying-in-woman, 207
of genital after-birth, 197
Antiseptic agents, 166, 167
bichlorid of mercury, 167
boiling, 167
chemical, 167, 168
chlorinated soda, 167
ereolin, 167
dry heat, 167
lysol, 167
mercuric biniodid, 167
tincture of iodin, 168
urinary, 207
Antistreptococcic serum, in puerperal
infection, 374
Anus, atresia of, 75
of embryo, 54
Aorta, arch of, 65
ascending, 65
descending, 65
dorsal, 65
in embryo, 64
ventral, 65
Apical body of spermatozotn, 27
Aplasia of kidneys, 77
Apoplexy, 248
Arterial supply, of ovaries, 23
of vagina, 7
Arteries, of the embryo, aorta, 64
of external genitals, 5
of Fallopian tubes, 22
of uterus, 19
Arteriosus, ductus, 65
Arteriosus, truncus, 65
Artery, branchial arch, 64, 65
common carotid, 65
external carotid, 65
innominate, 65
internal carotid, 63
pulmonary, 65
subclavian, 65
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Bladder, sitting posture in evacuation
of, 206
use of catheter to relieve disten-
tion of, 206
Blastodermic stage of development,
47
Blastomeres, 37
Blastula, 38
Blood, effect of pregnancy on, 85
of the nmew-born child. 215
passage of maternal, to fetus, 44
Blood changes in fetus, 81, 82
Blood channels, enlargement of, after
labor, 200 I
Blood clots, acting as intrauterine |
tampon, 195

Blood losses from vagina in preg-
nancy, 111
Blood pressure during pregnancy, 110 |
Blood supply of pelvic floor, 13
Bloody genital discharge, 238 '
Bloody vaginal flow, attention to,
nurse, 197
persistence of, 205
Body, development of external form
of, 47
“of embryo, 49, 50
of spermatozodn, 27, 35
of uterus, cavity of, 16
divisions of, 15
mucous membrane of, 16
perineal, of pelvie floor, 13
polar, 30
weight of, during pregnancy, 86
Body cavity, 39
Body cells, 29
Boiling, 167
Bowels, care of, during pregnancy,
108
of new-born child, 216
post-partum evacuation of, 207
sluggish, after labor, 200
Brain, of embryo, 49, 74
table of development of, 73
vegicles of, T4
Branchial arches, 50

byI
|

arteries of, 64, 65
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Breaking of the waters, in labor,
137 .
Breast binder, 204, 211, 212
Breasts, care of, after birth, 212
in pregnancy, 212
engorgement of, 212
fissures of, prevention of, 212
massage of, 212
painful distention of,
212
post-partum attention to, 204, 205
Breech extraction, 331
Breech positions, diagnosis of, 311
prognosis of, 312
Breech presentation, causes of, 310
delivery of arms in, 313, 314, 315
delivery of feet in, 313
delivery of head in, 316
delivery of trunk in, 312
forceps in, 394
frequency of, 310
mechanism of, 310
rotation in, 310
treatment of, 312
varieties of, 310
Bregma, 125. See Fontanelle, anterior
Brow presentations, 308
causes of, 309
diagnosis of, 309
frequency of, 309
prognosis of, 309
pubiotomy in, 309
rectification of, 309
treatment of, 309
version in, 309
Bulbi vestibuli, 4
Bulbocavernosus muscle, 7

relief of,

Calcareous degeneration of placenta,
248
Calomel, use of, 275
Canal of Nuck, 2
Canalization of cervix, 135, 137
Cancer of cervix, 299
Caput succedaneum, 141, 143, 217
Cardiac disease, 359
treatment of, 360
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Cesarean section, closing of uterine
wound after, 408
conditions of success of, 404
definition of, 401
extraction of child in, 404
extraperitoneal, 410
historical note on, 401
in hemorrhage, 342
incisions in, 404
indications for, 401
instruments in, 403
possibilities of, 401
post-mortem, 410
preparatory measures for, 402
steps of, 404
technique of, 404
time of, 402
vaginal, 382, 411
Champetier balloon, 380
Cheek of embryo, 52
Chemical antiseptics, 167, 168
Child, new-born, appearance of, 214
asphyxia neonatorum in, 217
attention to, 204, 205
bathing, details of, 220, 221
blood of, 215
bowels of, 216
caput succedaneum of, 217
care of, 217
circulation of, 215
clothing of, 222
condition of, 214
disorders of, 230
genitourinary organs of, 216
incubation of, 220
jaundice of, 215
lungs of, collapsed,
215
measurement of, 214
navel dressing of, 221, 222
navel stump of, attention to, 222
nervous system of, 216
nursing of, 223, 224
ophthalmia neonatorum in, 221
premature, 220
respiration of, 215, 217
skin of, 216

at birth,
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Child, new-born, stomach of, 215
temperature of, 214
urine of, 216
weight of, 214
secretions of, later development of,
216
weight of, normal gain in, 211
Child-bed, death in, 375
Chill, postpartum, 199
Chin of embryo, 54
Chloral, use of, 174, 275, 356, 357
Chlorinated soda, 167
Chloroform, in labor pains, 175, 178
Choc feetal, in pregnancy, 94
Chorea, 384
Chorioepithelioma, 246, 247
Chorion, 42, 43
degeneration of, 383
diseases of, 244
myxoma of, 245
Chorion frondosum, 43
Chorion leve, 43
Chorionic cystic degeneration, 244,
245, 246
Chorionic villi, 43, 44
cystic degeneration of, 244
Chromatin of the ovum, 26
Chromosomes, accessory, of male sex
cells, 34
sex, 34
Circulation of new-born child, 215
Circumference of pelvis, 122
Circumferences of fetal head, 127
Cleanliness, 166
of hands, 168
of lying-in woman, 207
surgical, 163
Cleansing, object of, 171
of patient, 170
at close of labor, 196
Cleavage, 37
general laws of, 37
Cleft palate, 53
Cleidotomy, 424
Clitoris, 3
frenum of, 2
of embryo, 71
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Cytoplasm, of the ovum, 25, 26
of the spermatozodn, 28, 35
Cytotrophoderm, 43

Death in child-bed, 375
habitual, of fetus, 376
Decapitation, 426
Decidua, 42, 43
deeper layer of, shedding of, 200
diseases of, 239, 240
Decidua basalis, 42, 43
Decidua capsularis, 42, 43
Decidua parietalis, 42, 43
Decidual cells, 44
Deciduitis, 239, 240
Defecation, increased frequency of,
171
Deficient lactation, 211
Degeneration, calcareous, of placenta,
248 '
cystic, of chorionie villi, 244
fatty, of placenta, 248
Delivery, slow, advantage of, 177,
179
spontaneous, in transverse presen-
tations, 322
Dental shelf or ridge, 58
Dentoplasm of the ovum, 26
Derivatives of germ layers, 40
Descent of fetal head in birth, 139
Development, blastodermic stage of,
47
embryonic stage of, 47, 48, 49, 50,
52, 53, 54, 55
from branchial arches, 50
from visceral arches, 50, 52
Dextrinized gruel, preparation of, 227
Diabetes mellitus, 359
Diagonal conjugate, 119, 161
Diameters, of fetal head, 125, 126,
127
of fetal trunk, 127
of pelvis, 119-122
Diaphoresis in eclampsia, 357
Diarrhea in new-born infant, 231
Didelphys, uterus, 300
Diencephalon, 74
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Diet, during pregnancy, 108, 109
of puerperal woman, 207, 208
source of indigestion, 231
Digametic sex cell, 34
Dilation, management of stage of,
174
manual, in hemorrhage, 342
of cervix, 134 .
amnion in, 41
artificial delivery by, 380
danger of tearing in, 379
in placenta previa, 341
instrumental, 380
stage of, 132
tardy, 280
Dilators, branched steel, 381
Diluents, dextrinized gruels as, 227
in artificial food, 227
whey as, 228
Dircet insufflation, Byrd’s method of,
219
Holden’s method of, 218
Laborde’s method of, 219
mouth to mouth, 218, 219
Schultze’s method of, 219
Sylvester 's method of, 219
Discharge of ‘‘hind’’ waters in birth,
143
Diseases of the chorion: fibromyxo-
matous degeneration, 247
of the fetus, 251
of the placenta, 249
of pregnancy: acute endometritis,

239, 240
chronic catarrhal endometritis,
240

chronic diffuse endometritis, 240
cystic endometritis, 241
deciduitis, 239, 240
of the chorion, 244
of the placenta, 247
polypoid endometritis, 241, 242
Disorders, infant: bloody genital dis-
charge, 238
cephalhematoma, 233
colie, 231
constipation, 230
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Edema, about the face, in pregnancy,
111
placental, 248
Egg, white of, in infant feeding, 228
Emboli, dislodgment of, 209
Embryo, accessory structures of, 40,
41
alimentary canal of, 55, 56
allantois, 57
anus of, 54
arm of, 54
arteries of, 64, 65
body in, 49
external form of, 55
brain of, 49
cardiovascular system of, 63
central nervous system of, 48, 72
cheek of, 52
chin of, 54
cloaca of, 57
ear of, 49, 50, 54
encephalon of, 49
esophagus of, 60
Eustachian tube of, 50
external genitals of, 54
eye of, 49, 54
face of, 50, 53, 54
fingers of, 54
foot of, 54
gastrointestinal system of, 55
genitourinary system of, 68
hair of, 54
hand of, 54
head in, 49
heart in, 49
hyoid bone of, 50
incus of, 50
intestines of, 54, 60
jaw of, 50
larynx of, 62
leg of, 50
limb buds of, 54
lips of, 54
liver of, 61
lung buds of, 62
malleus of, 50
mandible of, 52
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Embryo, mouth of, 49, 52

nails of, 54

nose of, 54

outer covering of, 42, 43

palate of, 58

pancreas of, 61

perineum of, 58

pharynx of, 50

placental circulation of, 44

rectum of, 58

respiratory system of, 61, 62

sexual distinctions in, 70, 71

stapes in, 50

stomach of, 60

styloid process of, 50

teeth of, 58

thigh of, 54

thymus of, 50

thyroid gland of, 50

tongue of, 50

tonsils of, 60

transparency of, 55

tympanic membrane of, 50

ureters of, 57

uvula of, 58

veins of, 65

Wolffian ducts of, 57
Embryonic disk, 39

in blastodermic stage, 47

in embryonic stage, 48
Embryonic stage of development, 47,

48, 49, 50, 52, 53, 54

Embryotomy, 326, 422

indications for, 423
Enamel sac, 58

Encephalocele, 76

Encephalon, of embryo, 49
Endocardium, of embryo, 63
Endocervicitis, treatment of, prior to
pregnancy, 258

Endometritis, 368

acute, 239, 240

chronic catarrhal, 240, 241

chronic diffuse, 240

cystie, 241

glandular, 240, 241

involution after, 202
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Endometritis, polypoid, 241, 242
treatment of, prior to conception,
258
Enemata, contraindicated in opera-
tions on sphincter, 195
Entoderm, 38
derivatives from, 40
Entrance plug, 42
Epididymis, in fetus, 70
Epiglottis, of embryo, 62
Episiotomy, 180
technique of, 180, 181
Equabiliter justominor pelvis, 287
Erectile tissue, of clitoris, 3
of labia minora, 3
Ergot, after labor, 195, 196, 197, 209,
247, 254, 262, 283, 349
Esophagus, anomalies of, 7
in embryo, 50, 60
Ether, in labor pains, 175, 178
Ether-oxygen, in labor, 178
Ether-oxygen inhalation, in eclampsia,
356
Ether sprays, use of, 273
Eustachian tube, of embryo, 50, 59
Evagination, of liver, 61
Fvisceration, 425
Evolution, spontaneous, in transverse
presentations, 322
Examination, abdominal, 149

external pelvimetry in, 137, 138, E

159
location of anterior shoulder by,
133, 156

location of ecephalic prominence \

by, 134, 155

location of dorsal plane and small

parts by, 150
lpeation of fetal heart by, 157
lueation of upper fetal pole by, 152

loeation of upper fetal pole by,

135
position during, 150
successive stepe of, 150
after beginning of labor, 172
history of pregnant woman in. 14§,
149

INDEX

Examination, in second stage of labor,
177
internal, 175
when begun, 173
mammary, 149
of fetal parts in labor, 173
of placenta and membranes, 185
pelvie, in labor, 172
post-partum, 204, 205
vaginal, 149, 175, 177
method of, 160
Excoriation, 364
Exencephalie monster, 250
Exercise during pregnancy, 107
Expelling forces, anomalies of, 279
deficiency of, 280
excessive, 279
failure of, at brim, 319
with breech in cavity, 320
pelvic floor, 113
regulation of, 178, 179
uterus, 112
Expressio fetus, 283
Expulsion, anesthetics in, 179
beginning of stage of, 176
length of stage of, 144
management of stage of, 176
of after-birth, 185
of fetus, 138
head, 139
trunk, 143
of ovum, 254
precautions in stage of, 176
preparation of patient for stage of,
176
regulation of, by flexion, 179, 18
retarding of, by anesthetics, 179
stage of, 132
trunk doubled on itself in, 323
Extension of fetal head, in birth, 14!
External genitals, arteries of, 5
bathing of. for labor, 170
bulbi vestibuli, 4
cleansing of, at close of labor, 19
clitoris, 3
fossa navicularis, 3
fourchette, or frenulum vulve, 3
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External genitals, hymen, 4, 5
in embryo, 54
in fetus, 71
in lying-in woman, 208
labia majora, 1, 2
labia minora, 2, 3
lymphaties of, 5
mons veneris, 1
nerves of, 5
preparation of, for labor, 170
rima pudendi, 3
veins of, 5
vestibule, 3, 4
vulvovaginal glands, 4
External oblique diameter of pelvis,
122
External pelvimetry, 157
External rotation of fetal head, in
birth, 142
External version, method of, 396
Extraction, by perforation of pla-
centa, 342
foreeps or breech, 331
Extraperitoneal Cesarean section, 410
Extraperitoneal rupture, 269
Extrauterine pregnancy, classification
of, 263
frequency of, 263
Eye of embryo, 49, 54

Face presentation, causes of, 304
classification of, 304
conversion of, to vertex, 307
forceps in, 394
frequency of, 303
mechanism of, 304

Face, of embryo, 50, 53, 54

Fallopian tubes, 20
ampulla of, 21
arteries of, 22
changes in, during pregnancy, 85
coats of, 21
division of, 21
fimbrie of, 21
fimbriated extremity of, 21
in fetus, 70
infundibulum of, 21

31
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Fallopian tubes, isthmus of, 21
lymphaties of, 22
mucous membrane of, 22
neck of, 21
nerves of, 22
ostium abdominale, or externum, of,
21
ostium uterinum of, 21
pavilion of, 21
structure of, 21
veins of, 22
Faradic current, 219
Faradism, use of, 209
Fascia, anal, 10
obturator, 10
pelvie, 9
rectovesical, 10
Fatty degeneration of placenta, 248
Fecble pains in labor, causes of, 280
treatment of, 280
Feeding, artificial, when necessary,
223
Feet, swelling of, in pregnancy, 111
Ferguson inhaler, 178
Fertilization, essential parts to, in
spermatozoin, 28
periods of, 33, 36, 37
process of, 37
Fetal anomalies:
326
hydrocephalus, 326
interlocking twins, 326
tumors, 328
twins, 324
Fetal body, diameters of, 127, 128
Fetal circulation, 81
Fetal death, 251
abortion in, 255
causes of, 252
processes of, 253
signs of, 252
treatment of, 254
Fetal development, anomalies of, 324
tabulated chronology of: first week,
79
second week, 79
fourth week, 79

double monsters,
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Fetal development, tabulated chronol-
ogy of: sixth week, 79
eighth week, 80
third month, 80
fourth month, 80
fifth month, 80
sixth month, 80
seventh month, 81
eighth month, 81
ninth month, 81
Fetal head, 123, 124, 139
ball valve action of, 136
circumference of, 127
descent of, in birth, 139
diameters of, 125, 126, 127
extension of, in birth, 142
external rotation of, 142
flexion of, in birth, 139, 140
hard, globular feel of, 152
molding of, 143, 144
pelvimetry for determining, 163
restitution of, in birth, 142
rotation of, in birth, 140, 141
size of, cephalometry for determin-
ing, 162, 163
summary of diameters of, 127
sunk in pelvie excavation, 152, 153
Fetal heart, attention to, in birth, 144
location of, 157
Fetal heart sounds, during pregnancy,
93, 94
indications of, 157
location of, 157
Fetal membranes, 40
allantois, 46, 47
amnion, 41
chorion, 42, 43
decidua. 42, 43
umbilical cord, 44
Fetal movements, 88, 93,00, 100
appearance of, 54
Fetal neck, untwisting of, in birth,
142
organclogy,  development
tabulated chronology of, 79
Feta! peles Jower, examination of, 152

Fetal of,

Upper, examination of, 155

INDEX

Fetal pulse, at birth, 144
in labor, 175
Fetal stage of development, 47
Fetal syphilis, determination of,
253
Fetal trunk, birth of, 143
Fetation, multiple, causes of, 103
consequences -of, 103
superfecundation and, 103
superfetation and, 104
Fetometry, 205
Fetor, control of, 208
Fetus, 123
Fetus, abortion and, 255
anomalies of, 250
dead, absorption of, 253
maceration of, 253
mummification of, 253
putrefaction of, 254
death of, 251, 252
" causes of, 252
signs of, 252
treatment of, 254
developmental anomalies of, 250
diseases of, 251
flexion of, 129
head of, 123, 124, 125, 126
influence of diet, on size of, 109
length of, 55
mensuration of, 105
papyraceus, 253
passages for, 113
pathology of, 250
position of, 129
posture of, 128, 129
presentation of, 128
trunk diameters of, 127
Fibroma, 328
Fibromyoma, 101
: subserous, 102
., Fibromyxomatous degeneration, 247
Fillet, use of, in delivery, 320
Fimbriee of Fallopian tubes, 21
Fimbriated extremity, of Fallopian
tubes, 21
Finger, use of, in delivery, 320
, Fingers of embryo, 54
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Fistula, cervieal, 50
congenital fecal, 47, 75
congenital urinary, 47
Flat pelvis, management of labor in,
296
¢‘Fleshy mole,’’ 253
Flexion, exaggerated, 180
of fetal head in birth, 139, 140
of fetus, 129
complete, 129
perfect, 141, 173
Flexure, cephalic, 49
cervical, 49
dorsal, 49
head, 49
neck, 49
sacral, 49
Focus of auscultation, 94, 157
Foebes’ diastase, 227
Follicles, Graafian, of the ovaries, 23
Montgomery’s, in pregnancy, 89,
90
Fontanelle, anterior, of cranial vault,
125
posterior, of cranial vault, 125
Foot of embryo, 54
Foramen cmcum linguse, 59
obturator, 117, 118
sciatic, 117
Foramen ovale, 64
- Forceps, 386
anesthesia with, 389
application of, 390
axis-traction, 394
contraindications for, 388
danger of, 387
extraction by, 331, 391
force, 392
guard against slipping of, 391
in breech presentations, 394
in face presentations, 394
in occipito-posterior positions, 393
in perineal stage, 392
indications for, 387
Kocher compression, 182
mechanical action of, 387
preparatory measures for, 388, 389
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Foreeps, removal of, 393

traction with, line of, 391
Fore waters, shape of, 136
Fornix, anterior and posterior, 6

lateral, 6
Fossa navicularis, 3
Fourchette, or frenulum vulvee, 3
Fowler position, 254

after labor, 207

for postural drainage, 185
Frenum of the clitoris, 2
Fronto-mental diameter of fetal head,

126

Fundus, 15

after-care of, 195

attention to, by nurse, 197

no pad over, 197

post-partum cxamination of, 204

situation of, 106

treatment of, after birth of head,

182 )

Funie souffle, in pregnancy, 95
Funnel-shaped pelvis, 288, 289

influence of, on labor, 289
Furcula, 62

Galactorrhea, 362
Galea capitis of spermatozoén, 27
Gall-bladder, congenital absence of,
76
in embryo, 61
Galvanism, use of, 209
Gastrointestinal canal, anomalies of,
table of, 75
Gastrointestinal system,
visions of, 55
esophagus, 60
in embryo, form of, 55
intestines, 60
liver, 61
mouth, 58
pancreas, 61
pharynx, 59
stomach, 60
Gastrula, 38
Gastrulation, 38
Gavage, 383 U

adult, di-



464

Qenital eminence, 7
Qenital folds, 71
Genital groove, 71
Genital organs, table of development
of, 71
Genital ridge, 71
Qenitals, fomale, divisions of, 1
external, 1
internal, 13
vagina, 3
of embryo, 34
external, 71
Qenitourinary organs of
child, 217
Genitourinary system. anomalies of,
e

duets of, 68, 68

new-born

external genitals 71
foundation of, &8
glands of, &
structures of, primitive glamiular, *
&
Germ Iayers blastula, 38
derivazives of, 49
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Glandular hyperplasia, 240, 241
Glycosuria, after labor, 200
Gonad, 29, 68, 70
Graafian follicles, 23
structure of, 23
Gut, postanal, 57, 58
primitive, 38
Gut tract, development of, in embrys,
56, 57, 58

Haase’s rule for date of laber, 106
Hair, of embryo, 54
Hand brushes, sterilization of, 169
Hands, antiseptics in preparation of,
160
cleansing of, 168, 169, 1@
of embryo, 54
of obstetrician and mwrse, 168, 180
Hare-lip, 53
Head, birth of, 139, 148, 141, 182,
180
embryonie, 49
fetal. 139
management of birth of. IS1
of the spermatosodn. 27, 3§
Head cap. of spermatosodm. 37
Headacke, fromtal. in pregmamey. 111
Heart. auricles of. 63. 62
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Hematosalpinx, 264
Hemicrania and acrania, 76
Hemiteria, 250
Hemorrhage, accidental, 344
arrest of, after labor, 195
causes of, in labor, 338
checking of severe, 350
in abortion, 262
control of, 259
in pregnancy, 339
indicating premature labor, 377
internal signs of, 346
involution, after, 202
irregular genital, 268
post-partum 196, 347
source of, in labor, 339
unavoidable, 337
Hemostasis, means of, 341
Hepatic duct of embryo, 61
Hermaphroditism, true and false, 78
Heterotaxia, 250
Hilum of the ovary, 22
Hind waters, discharge of, 143
History of pregnant woman, 148, 149
Holden’s method of direct insuffia-
tion, 218
Homogametic sex cell, 34
Hydatidiform mole, 244
Hydramnins, 41, 103, 243
danger of, 244
diagnosis of, 244
etiology of, 244
frequency of, 243, 244
indicating premature labor, 377
involution after, 202
prognosis of, 244
treatment of, 244
Hydremia, aid to correction of, 200
Hydrencephalocele, 76
Hydrocephalus, 326
diagnosis of, in head-first cases,
327
in head-last cases, 327
prognosis of, 327
treatment of, 238
Hydromeningocele, 76
Hydrometra, 101
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Hydrorrhea gravidarum, 240
Hygroma, 328
Hymen, 4, 5
caruncule myrtiformes, 5
in embryo, 71
Hyoid bone, in embryo, 50
Hypogastric crease, 1
Hypophysis, 58
Hysterectomy, 337
Hysterotomy, 385
vaginal, 380

Icterus, 233

treatment of, 234
Tliocristal diameter of pelvis, 121
Iliopectineal eminences, 116
Tliopectineal line, 115, 118, 119
Iliospinal diameter of pelvis, 121
Imperforate anus, in embryo, 58
Incubation, 220
Incubator, 382

temperature of, 220
Incus, in embryo, 50
Indigestion in new-born infant, 231

Induction, of abortion, indications
for, 383
of premature labor, indications for,
376
Infant feeding. See Artificial feed-
ing

Infarets, white, placental, 248
Infection, exposure to, 185
introduction of, 166
in nursing, 212
of urinary tract,
against, 194, 195
prophylactic against, 194
puerperal, 365
prophylactic against, 196
Inferior strait, 116
Infravaginal portion of cervix, 15
Infundibula of lung, 62
Infundibulopelvic ligament of uterus,
18
Infundibulum of Fallopian tubes, 21
Injuries, cervical lacerations, 185, 186
pelvic floor laccrations, 186

prophylactic
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Injuries, prophylactic against, 177,
179, 180
treatment of, in soft parts, 185
Inlet. See Pelvic brim
Instrumental deliveries, 307, 320
in breech positions, 317
in placenta preevia, 341
Instrumental reposition, 331.
Instruments, Kocher compression for-
ceps, 182
8ims’ speculum, 186
Simon retractor, 186
sterilization of, 167, 168
use of, in labor, 296
volsella, 186, 190
Insufflation, direct, Byrd’s method of,
219
Holden ’s method of, 218
Laborde’s method of, 219
mouth to mouth, 218, 219
Schultze’s method of, 219
Sylvester's method of, 219
Intercristal diameter of pelvis, 121
Interlocking twins, 326
Internal examination, 175
Internal genitals: Fallopian tubes, 20
ovaries, 22
uterus, 13
Internal interfercnce, avoidance of,
in labor, 175, 177
Internal pelvimetry, bisischial
transverse), 161
method of, 160
of diagonal conjugate, 161
of pubes, depth of, 160
of sacropubie or transverse at out-

(or

let, 161
of subpubie angle, width of, 161
Internal version, method of, 399,
400

Interspinal diameter of pelvis, 121

Interstitial pregnancy, treatment of, '

272
Intertrigo, treatment of, 232
Intestine, small, in embryo, 60

Intestines, anomalies of, 75, 76

INDEX

Intraligamentous pregnaney, 265
diagnostic signs of, in later months,
267
Intraperitoneal rupture, 260
Intrauterine clot, formation of, 195
Intrauterine tampon, blood clots as,

195
Introitus, incision of resisting ring
of, 180

Introitus vaginsm, 6
Inversion of uterus, distinguishing
features of, 333

etiology of, 332
frequency of, 332
infection in, prevention of, 334
physical examination for, 333
preventive treatment of, 333
prognosis of, 333
reposition of, methods for, 333
symptoms of, 332

Involution, 200
after endometritis, 202
after hemorrhage, 202
after hydramnios, 202
after premature labor, 202
after septic infection, 202
after twins, 202
cervix and, 202
degree of, guide to, 202
duration of, 201
in non-nursing women, 202
measurements during, 201
os externum and, 202
os internum and, 202
pelvie structures and, 203
premature rising and, 202
promotion of, after labor, 196
retardation of, causes of, 202
tardy, 208, 209

I vagina and, 203

! Irritable uterus, treatment of, prior

to conception, 258

' Ischial spines, 117
Ischial tuberosities, 117, 119

distance between, 161
i Ischiopagus, 251
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Isthmus. See Pelvic brim.
of Fallopian tubes, 21
of uterus, 15

Jaundice, in new-born infant, 215
Jaw in embryo, 50

Jugular lymph sacs, 67
Justo-major pelvis, 288
Justo-minor pelvis, 287

Kidneys, anomalies of, 77
cystic tumors of, differentiated
from pregnancy, 102
Kocher compression forceps, 182
Kyphoscoliotic pelvis, 291
Kyphotic pelvis, 290
influence of, on labor, 291

Location of anterior shoulder, 155
of cephalic prominence, 154
of dorsal plane, 150
of fetal heart, 157
of lower fetal pole, 152
of small parts, 150
Labia majora, 1, 2
fossa navicularis, 3
fourchette, or frenulum vulve, 3
rima pudendi, 3
Labia minora, 2, 3
in embryo, 71
Labor, abdominal muscles during, 112
after-care of patient in, 195
anesthetics in, 177, 178
anomalies of, 279, 284, 328
eclampsia, 352
hemorrhages, 337
inversion of uterus, 332
prolapsus funis, 328
rupture of uterus, 334
separation of symphysis pubis,
351
bag of waters in, 136
beginning, signs of, 171
birth of head in, 139, 140, 141, 142
birth of trunk in, 143
breaking of the waters in, 137
causes of onset of, 132

467
Labor, cervical canal in, obliteration
of, 135
cleansing of patient at close of,
196

complications in, 42, 46, 148
contraction during, 112
date of, 104, 105, 106
death in, cause of, 178
defecation during, 133
dilation of cervix in, 134, 138
dilation of external os in, 135
dry, 41, 281
expelling forces of, 112, 113
expulsion of cervieal plug in, 133
lightening before, 133
liquor amnii in, 136
management of, 148
in flat pelvis, 296
in pelviec deformities, 297
in twin births, 325
mechanism of, 112
mucous flow during, 133
passenger in, 123
pathology of, 279, 284
pelvie floor im, 113
physiology of, 112
placenta preevia in, 42
placental stage of, 145
precipitate, 279
premature, 111, 254, 262, 296
preparation for, 163
prevention of complications in, 148
prolonged, 280
“‘puller’’ in, 176
retraction ring in, 134, 138
show in, 133
signs of omset of, 133
softening of cervix in, 137
stage of expulsion in, 138
stages of, 132
subjective signs of, 171
traction of longitudinal muscular
fibers in, 134
twins in, 325
urination during, 133
uterine contractions in, 112, 133,
134
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Labor bed, preparation of, 168
Labor pains, cramp-like, 280
drugs in, 174, 175
feeble, 280
moderation of, 179
necessity of, 141
relief in, 174, 175, 176, 177
stimulation of, 178, 179

Laborde's method of direct insuffla- 1

tion, 219
Lacerations, cervical, 186
of pelvie floor, 186
vayinal, 193, 194
Lactation, deficient, signs of, 211
measures for increase of, 211
Langhans, layer of, in chorion, 43
Lanugo, 216
in embryo, 54
Laryux, anomalies of, 78
in embryo, 62
Lateral processes, of tongue, 59
Layer, reetal, 10
" roctovaginal, 10
vesical, 10
vesicovaginal, 10
Laxatives in new-born infants, 230
Leg in embryo, 50
Leukemia, 384
Levator ani fascia, 6
Luovator ani musele, 11
Liguwent, ovarian, 23
tho triungular, 11
Ligamcuts of the uterus, broad, 18

changes in, during pregnancy, 85
|

infundibulopelvie, 18
avariopelvie, 18
round, 19
uteropelvie, 19
uterosacral, 18
uterovesical, 18
Lighteuing during pregnancy, 9
Limb buds, in embryo, 54
Lines albicantes, 92
Linca nigra, 91, 92
Lipm, in embryo, 54
Liguor amuii, anomalies of, 242
deticicucy of, 242
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Liquor amnii, divisions of, in labor,
136
excess of, 243, 244
Lithotomy position, 161
Liver, anomalies of, 76
in embryo, 61
Lochia, attention to, 204, 205
character of, 203
duration of, 204
Lochia alba, 204
Lochia serosa, 203, 204
Lochia rubra, 203, 205
Lochial discharge, 185
Lochial flow, attention to, after labor,
197
Lochial guard, at close of labor, 196
Longitudinal muscular fibers, 134
Longitudinal presentations, 33
Lung-buds, in embryo, 62
of new-born child, 215
Lutein cells, 37
Lutein granules, 36
Lying-in period, duration of, 209, 210
Lying-in room, selection and prepara-
tion of, 166
Lying-in woman, antisepsis of, 207
bladder of, 205, 206, 207
bowels of, 207
cleanliness of, 207, 208
diet of, 207, 208
external genitals of, 208
rest for, 207
Lymph spaces, enlargement of, after
labor, 200
Lymphangioma, 328
Lymphatic channels, axial, 67
peripheral lymphatics, 67
Lymphatic system, 67, 68
Lymphatic vessels, evolution of, 67
jugular Iymph sacs, 67
of the external genitals, 5
of the Fallopian tubes, 22
of the ovaries, 23
of the uterus, 20
segments of, 67
systemice, 67
Lysol, 167
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Mallens in embryo, 50
Mall’s method for determining length
of fetus, 55
Malpositions, 136, 137
Malpresentations, 136, 137
Mammary examination, 149
Mammary infection, 362
Mammary signs of pregnancy, 88
areola, primary, 89
areola, secondary, changes in, 91
colostrum, 90
milk glands, 88
Montgomery’s follicles, 89, 90
veins of breast, changes in, 90
Mandible, embryo, 52
Mandibular arches, 58
Mandibular process, 52
Manipulation, of uterus, danger of,
209
within passages, 185
Manual dilation in
342
Manual reposition in prolapsus funis,
330
Marital relations during pregnancy,
110, 111
Massage, of breast, 212
over fundus, 209
Mastitis, 238
abortive measures in, 363
causes of, 362
diagnosis of, 363
drainage in, 364
excoriation in, 364
fissures in nipples in, 365
frequency of, 362
glandular, 362
inflammation in, types of, 362
parenchymatous, 362
prophylaxis of, 363
sore nipples in, treatment of, 364
subcutaneous, 362, 363
subglandular, 362, 363
treatment of, 363
treatment of suppuration in, 364
Maternal condition after labor, 204,
205

hemorrhage,
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Maternal mortality, in eclampsia, 355
in placenta prmvia, 340
Maternal organism, effects of preg-
nancy on, 83
Maternal pulse, attention to, in birth,
144
in labor, 175
following labor, 204, 205
Maternal temperature, attention to, in
birth, 144
following labor, 204, 205
Maturation, 30
Mauriceau method of extracting the
after-coming head, 317
Maxillary process, 52, 58
Measurements, determination of nu-
merical equivalent of, 149
pelvie, necessity of taking of, 158
Meatus urethre, 4
Mechanism, Duncan’s, 146
Schutze’s, 146
Meckel s cartilage, 50
Meckel’s diverticulum, 47, 75
Meconium, 216
Medullary zone of ovaries, 23
Melena neonatorum, 237
Membrane, cell, of the ovum, 25
closing, 50
Membranes, anal, 57, 58
artificial rupture of, in
176
bag of, preservation of, 176
breaking of, 41
early rupture of, 137, 143
examination of, 185
expulsion of, from uterus, 185
fetal, 41
nuclear, of the ovum, 26
pharyngeal, 57, 58
removal of fragments of, from
vagina, 185
Meningocele, of the cerebrum, 76
spinal, 76
Meningoencephalocele, 76
Menorrhagia, 102
Menstruation, 35
anomalous, attention to, 267

labor,
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Menstruation, cessation of, in amenor-
rhea, 87
in pregnancy, 87
Mensuration of fetus, 105
of uterus, 105
Mentoanterior position, extension in,
304
flexion in, 304
mechanism of, 304
restitution in, 305
rotation in, 304
external, 305
treatment of, 306
Mentoposterior position,
signs of, 305
diagnosis of, 305
mechanism of, 305
prognosis of, 305
treatment of, at brim. 306
in cavity, 308
vaginal signs of, 305
Mercurice biniodid, 167
Mesencephalon, 74
Mesoderm, 39
derivatives from, 40
Mesonephroie duct, 69
Mesonephros, 65, 68, 69
Mesosalpinx, 18
of Fallopiaa tubes, 21
Metamorphosis of sex organs, 71
Metancphros, 63, 69
Metencephalon, 4
Metritiz, 368
chronie, 101
differentiation of, from preg-
nancy, %6
Metrorrhagia, 205
Micreneephaly, 76
Microcephaly. 76
Milk, certificd, 226
cow s, hasie faets in use of, 226
diferences between human and,
b g
abuixied comparizon of human
and, 353
pastearisaiion of, I
sterilisazior of. 2%

abdominal

INDEX

Milk secretion, deficient, signs of, 211
establishment of, 210
measures for increase of, 211
Milk feeding in diarrhea, 232
Milk glands, in pregnancy, &8, 89
Milk-leg, 369
Miscarriage, 255
in placenta preevia, 340
Mitosis, 37
Molding of fetal head, 143, 144
Monocephalic monster, 251
Monosomatic monster, 251
Mons veneris, 1
in embryo, 7 .
Monster, anencephalie, 251
celosomatic, 250
cephalopagus, 251
cyclocephalie, 251
double, 251, 326
double parasitic, 251
ectromelie, 250
exeneephalic, 250
ischiopagus, 251
monocephalic, 251
monosomatic, 251
octocephalie. 251
omphalositie, 251
pseudencephalie, 251
sternopagus. 251
symelie, 250
svneephalie, 251
synsomatie. 251
xiphopagus. 251
Morphin, in eclampsia, 357
in labor pains, 174
Morula. 37
Mouth. anomalies of, 75
in embryo. 49, 52, 57, 58
saivary glands and tongue, 59
teeth in. 38, 59
Mozth o moath. direet insufflation
218, 219
Mzcooe evat of Fallopian tubes, 21
Muevas pivg. expulsion of, 172
Mzems eervicall in labor, 133
vagizsl in labor, 133

o MtterTy. 3T
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Miillerian duct, 69, 70
Multiple incisions, 382
Multiple fetation, 103
causes of, 103
consequences of, 103
superfecundation, 103
superfetation, 104
Muscle, levator ani: coccygeus, 12
iliococeygeus portion of, 12
ischiococcygeus bundle, 12
obturator coccygeus bundle, 11
pubococcygeus bundle, 11
uterine, 17
Muscles of pelvie floor, 11, 12
Muscular coat of Fallopian tubes, 21
Muscularis, 17
Myelencephalon, 74
Myelocystocele, 76
Myelomeningocele, 76
Myocardium in embryo, 63
Myoma, 328
differentiation of, from pregnancy,
96, 102

Naegele oblique pelvis, 292

Naegele's rule for date of labor, 104

Nails, in embryo, 54

of obstetrician and

169

Narcotics in puerperal infection, 373

Nasal pit, 53

Nasal processes, lateral and medial,
53

Nasofrontal process, 52, 53, 38

Naso-optic furrow, 53

Nausea, and vomiting, during preg-
nancy, 87, 88, 111

Navel, infection of, 222

Navel dressing in newborn child, 221,
222

Navel stump, attention to, 198, 222

Neoplasms, vaginal, 298

Nephritis, chronie, induction of abor-

nurse, 168,

tion in, 383
treatment of, prior to conception,
258

Nephrotome, 39
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Nerves, of external genitals, 5
of Fallopian tubes, 22
of ovaries, 23
of pelvic floor, 13
of uterus, 20
of vagina, 7
Nervous system, anomalies of, 76
central, 72
in embryo, 48
effect of pregnancy on, 85, 86
of newborn child, 217
Neural folds, 72
Neural groove, 72
Neural plate, 72
Neural tube, 73
Neuropore, 73
Newborn infant, bloody genital dis-
charge in, 238
cephalhematoma in, 233
colie in, 231
constipation in, 230
diarrhea in, 231
disorders of, 230
Duchenne’s paralysis in, 238
icterus in, 233, 234
indigestion in, 231
intertrigo in, 232
mastitis in, 238
melena neonatorum in, 237
omphalitis in, 236
ophthalmia neonatorum in, 234
preputial adhesion in, 233
tetanus neonatorum in, 237
thrush in, 232
umbilical fungus in, 236
umbilical hemorrhage in, 237, 238
umbilical infection in, 236
Nipples, care of, 212
during pregnancy, 109
fissures in, 365
postpartum attention to, 204, 205
treatment of sore, 364
Nitroglycerin, in eclampsia, 356
Non-nursing women, involution of, 202
Non-rachitic flat pelvis, 286
Nose, in embryo, 54
Nuclear membrane of the ovum, 26



472

Nuclear sap of the ovum, 26
Nucleus, of the ovum, 25
of the spermatozoon, 28
Nulliparous uterus, 18
size of, 15
Nurse, after-care of patient by, 195,
197
asepsis of, 208
directions to, 197, 198
hands and forearms of, 168, 169
nails of, 168, 169
preparation of, 168
Nursing, after-pains and, 203
contraindications'to, 213
diet in, 211
infection in, 212
newborn child, 223, 224
relief of pain in, 364
wet, when necessary, 223
Nursings, number of, 223
Nymphz, 2

Obesity, differentiated from preg-
nancy, 101
Oblique diameter of pelvie brim, 120
of pelvie cavity, 121
of pelvie outlet, 121
Obliquely contracted pelvis, 292
Obstetrie equipment, 163, 164
Obstetrie hand-bag, equipment of, 163,
164
Obstetrie land-marks, 116
Obstetrie surgery, 376
Obstetrician, hands and forearms of,
165, 169
antisepties in preparation of, 160
nails of, 168, 169
preparation of, 168
Obturator faseia, 9
Obturator foramina, 117, 118
Obturator internus, 123
Oceipito-frontal circumference of fe-
tal head, 127
Occipito-frontal
126

Oceipito-posterior position, abdominal

diameter  of  fetal

head,

signs of, 501
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Oeccipito-posterior position, esuses of,
301
dangers of, 302
diagnosis of, 301
forceps in, 393
mechanism of, 301
treatment of, above the brim, 302
at vaginal outlet, 303
in cavity, 303
vaginal signs of, 301
Occiput of cranial vault, 125
Occlusion at os externum, 299
Octocephalic monster, 251
Oligohydramnios, 242
Omentum, in embryo, 60
Omphalitis, 236, 237
Omphalositic monster, 251
Onset of labor, expulsion of eervieal
plug at, 133
increased flow of mucus at, 133
irritability of rectum and bladder
at, 133
‘‘lightening’’ at, 133
¢‘gshow’’ at, 133
uterine contractions at, 133
Odcyte, primary, 32
sccondary, 32
Odgenesis, 29, 30
Ophthalmia, prophylactic against, 220
Ophthalmia neonatorum, cause of, 234
curative treatment of, 235
oculist in, 235
‘prevention of, 221
prognosis of, 234
prophylactic treatment of, 234
Opiates, repeated doses of, in labor,
174
Opium, use of, in threatened abor-
tions, 258
Optic vesicles, 73
Oral pit, 49, 50, 58
Organology, 335
cardiovascular system, 63
central nervous system, 72
gastrointestinal system, 55
genitourinary system, 68
Ivmphatic system, 67
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Organology, respiratory system, 61,
62
Os externum, 16
involution of, 202
obliteration of, 135
occlusion of, 299
Os internum, 16
expansion of, in labor, 135
involution of, 202
Osteomalacie pelvis, 293
Ostium abdominale, or internum, of
Fallopian tube, 21
Ostium uterinum, of Fallopian tubes,
21
Ostium vagine, 2
Ovarian cystomata, differentiated
from pregnancy, 102
Ovarian cysts, 299
Ovarian ligament, 23
Ovarian pregnancy, termination of,
265
Ovaries, 22
anomalies of, 77, 299
arterial supply of, 23
changes in, during pregnancy, 85
Graafian follicles of, 23
in fetus, 70
lymphaties of, 23
nerves of, 23
ovarian ligament, 23
shape of, 22
situation of, 22
size of, 22
stroma of, 23
structure of external, 22
internal, 23
veins of, 23
Ovariopelvic ligament of uterus, 18
Oviduets, 20
anomalies of, 77
Ovulation, 35
Ovum, 25
ameboid movements in, 26
arrest of, in progress, 263
arrested in isthmic portion of tube,
264
centrosome in, 26
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Ovum, death of, 384
detachment of, 384
development of, in ampulla, 264
egress of, from ovary, 35, 36
expulsion of, 254
form of, 25
maturity of, 32
size of, 25
structure of, 25
trophoderm of, 38

Oxalate of cerium, 275

Oxygen, use of, 275

Pack, use of, 385
Pads, sterile, 208
Pains, after, relief of, 197
labor, 134
cramp-like, 280
drugs in, 174, 175
feeble, 280
moderation of, 179
relief in, 174, 175, 176
stimulation of, 178, 179
rhythmie, occurrence of, 172
Palate in embryo, 58
Pancreas, anomalies of, 76
in embryo, 61
Paralysis, Duchenne’s, danger of pro
ducing, 181
Paramastitis, 362
Parametritis, 368
abortion in, 261
treatment of, 374
Parathyroids, caudal, 60
cephalic, 59
Paraxial mesoderm, 39
Parous uterus, 18
size of, 15
Parovarium, 24
Pars cystica, 61
Pars hepatica, 61
Pars intermedia, 4
Parturient axis, 123
Passages, anomalies of, 284
Passenger, anomalies of, 301
in labor, 123
Pavilion of Fallopian tubes, 21
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Pelvic outlet, boundaries of, 116
diameters of, 121
in labor, 116
obstetric landmarks of, 116
plane of, 119
relation of, to soft parts, 123
Pelvic signs of pregnancy, 95
Pelvic soft parts, relation of, to brim,
122
relation of, to cavity, 123
relation of, to outlet, 123
Pelvic structures, involution of, 203
Pelvimeter, Colyer’s, 158
Pelvimetry, external, 157
internal, method of, 160
pelvic deformity and, 294
Pelvis, absolute contraction of, 384
ankylosed obliquely contracted, 292
anomalies of, 284
bony, anatomy of, 113
circumference of, 121, 122
conjunction of bones of, 284
diameters, external, of, 121
diameters of cavity, 120
diameters of outlet, 121
disease of bones of, 284
equabiliter justo-minor, 287
false, 115
faulty development of, 284
funnel-shaped or male, 288, 289
justo-major, 288
justo-minor, 287
kyphoseoliotic, 291
kyphotie, 290
Naegele oblique, 292
narrowing of, 294
obliquely contracted, 292
obstetric, 115
osteomalacie, 293
planes of, 118, 119
pseudo-osteomalacie, 294
rachitic flat, 286
rachitic flat and generally con-
tracted, 287
Robert’s, 292
scoliotic, 291
sexual differences in, 122
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Pelvis, skeleton, anomalies of, 285
soft parts, anomalies of, 298
split, 293
spondylolisthetic, 292
transversely contracted, 292
true, 115, 117
Penis, in embryo, 71
Peptonuria, 200
Pericardium, embryo, 63
Perimetritis, 368
in abortion, 261
Perineal body, 13
Perineal stage, episiotomy in, 180,
181
in birth of trunk, 144
of labor, 179
Perineum, in embryo, 58
Peripheral lymphatics, 67
Peripheral mesoderm, 39
Peritoneal cavity, external infection
of, 22
Peritoneal coat, of Fallopian tubes, 21
of uterus, 18
Peritonitis, diffuse, 369
treatment of, 374
Pernicious anemia, 384
Pernicious vomiting,
273
dictetic measures in, 274
drug measures in, 275
etiology of, 273
general therapy in, 275
induced abortion in, 275
local measures in, 275
neurotic type of, 273
prognosis of, 274
reflex type of, 273
toxemic type of, 273
treatment of, 274
Pharyngeal membrane, embryo, 57, 58
Pharyngeal pouches, 50, 59
Pharynx, anomalies of, 75
embryonie, 50, 59
Phlegmasia alba dolens, 369
treatment of, 374
Phonation, organ of, embryo, 62
Physician, after-care of labor by, 195

diagnosis of,
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Physician, care of patient by, after
labor, 197
postpartum calls of, 204
responsibility with, 205
Physiology of labor, 112
Pit, anal, 57, 58
mouth, 57
nasal, 53
oral, 49, 50, 58
Pituitrin, use of, 195
Placenta, adhesion of. See Adherent
placenta.
after-birth, 46
annular, 46
anomalies of, 46, 47, 247, 249
apoplexy of, 248
at birth, 44
ealcareous degeneration of, 248

Credé's method of expulsion of, :

183
eysts of, 247
diseases of, 247, 249
double origin of, 43
edema of, 248
enforced expulsion of, 183
examination of, 185
expulsion of, 145, 146
failure of expression of, 184
fatty dJdegeneration of, 248
fetal portion of, 43
maternal portion of. 42
natural expulsion of, 182
perforation of, 342
polycotyledonary, 46
respiratory blood changes in, 81
separation of, 145
subsidiary, 247
syphilis of, 248
white infarets of, 248
Placenta bipartita, 46
Placenta duplex, 46
Placenta previa, 42, 149, 247
causes of, 338
definition of, 337
degrees of, 337
distinguishing features of, 339
frequency of, 338

INDEX

Placenta previa, maternal mortality
in, 340

physieal signs of, 339

precautions in, 343

prognosis of, 340

symptoms of, 339

treatment of, after viability, 341

before viability, 340

Placenta membranacca, 46, 244, 247
Placenta spuria, 47

. Placenta succenturiata, 47, 247

Placental septa, 44
Placental site, elevation of, after
labor, 200

i Placental stage of labor, 132, 145

duration of, 148

management of, 182
Placentitis, 248
Plane, dorsal, location of, 150
Planes of pelvis, 118, 119
Plasmoditrophoderm, 43
Pleuroperitoneal space, 39
Plexus, capillary, 64

perimesonephroic, 65

venous, of lakbia majora, 2
Podalic presentation of fetus, 128
Podaliz version, 296, 297, 302
Polar body, first and second, 30
Polyhydramnios. See Hydramnios.
Pomeroy bag, 380
Porro operation, 297, 299

definition of, 410

indications for, 410

steps of, 410
Portal, anterior intestinal, in embryo,

57

posterior intestinal, in embryo, 57

Portal vein, 67

" Portio vaginalis of cervix, 15

Position of fetus, 129
breech, 130
determination of, 129
dorsoanterior, 316
dorsoposterior, 311, 318
face, 130
mentoanterior, 304
mentoposterior, 305
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Position of fetus, oeccipito-posterior,
301, 393
scapulo-anterior, 321
scapulo-posterior, 321
shoulder, 130, 131
transverse or shoulder, 130
vertex, 130, 132
of patient, for abdominal exami-
nation, 150
Fowler, 254
in labor, 173
in second stage, 177
lithotomy, 161
Walcher, 113
Postanal gut, 57, 58
Postmammary abscess, 363
Postmortem Cesarean section, 410
Postpartum calls, 204
Postpartum chill, 199
Postpartum diet, 207
Postpartum hemorrhage, causes of,
347
checking of, 350
danger signals of, 347
definition of, 347
diagnosis of, 347
prophylactic against, 196, 349
remedial measures in, 349
secondary, 351
signs of, 349
treatment of, 349
Postpartum inertia, 196
Postpartum rest, 207
Posture of fetus, 128, 129
of patient in labor, 113, 173, 178
Precipitate labor, cause of, 279
dangers of, 279
treatment of, 279
Pregnancy, abdominal, 263, 267
abdominal signs of, on ausculta-
tion, 93
on inspection, 9
on palpation, 92
anemia in, 277
anomalies of, 241
anomalies of umbilical cord in,

249
32

Pregnancy, areola in, primary, 89

secondary, 91

bladder in, 91

blood losses from vagina in, 111

blood pressure during, 110

bowels, care of, during, 108

care of teeth during, 108

cervix during, 95

choc feetal during, 94

clothing during, 109

colostrum in, 90

complications of, danger signals of,
111

diabetes, 359

constipation, persistent, in, 111

decidua, diseases of, in, 239

diagnosis of, 87

diet during, 108, 109

differential diagnosis of, 100

differentiated from ascites, 101

differentiated from eystic tumors
of kidney, 102

differentiated from ovarian cysto-
mata, 102

differentiated from tympanites, 101

differentiated from uterine myo-
mata, 102

diseases of, 239

diseases of the chorion in, 244

duration of, 104

edema about face in, 111

effects of, on maternal organism,
83

cxaminations during, 148

exercise during, 107

extrauterine, 262

fetal heart sounds during, 93, 94

fetal movements in, 93, 99, 100

frontal headache in, 111

general changes consequent on, 83,
84, 85, 86

Hegar's sign of, 96

hemorrhage during, 339

hygiene, importance of, during, 148

interstitial, treatment of, 272

intraligamentous, 265, 267

‘‘lightening’’ during, 91
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Process, maxillary, 52, 58
nasal, 53
nasofrontal, 52, 53, 54
Proctodeum, 57, 58
Prolapsus funis, 328
causes of, 329
diagnosis of, 329
frequency of, 329
prognosis of, 330
treatment of, 330
Prolonged labor, cramp-like pains in,
280, 281
feeble pains in, 280
first stage of, 280
second stage of, 282, 283
simple inertia uteri in, 280
Pronephroic duct, 68
Pronephros, 68, 69
Pronuclei, union of male and female,
30, 37
Pronuecleus, female, 32, 37
male, 37
Prosencephalon of embryo, 74
Pruritus vulve, in pregnancy, 278
Pseudencephalic monster, 251
Pseudo-osteomalacic pelvis, 294
Pseudocyesis, 102
Ptyalism, in pregnancy, 88
treatment of, 276
Pubes, depth of, 160
Pubic ramus, 1
Pubiotomy, 296, 297, 307, 309, 376,
419
after-treatment in, 422
indications for, 419
results of, 419
technique of, 420
Pubis, 1, 122
Pudendal sae, 2
Pudendum, 1
Puerperal infection, 111, 365
antipyretics in, 373
antiseptic preparations in, 372
antistreptococcic serum in, 374
avenues of invasion of, 366
bacteremia in, 370
bacteriology of, 366
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Puerperal infection, channels of dif-
fusion of, 367
collargolum in, 373
colpitis, 370
curetting in, 372
cystitis, 370
diagnosis of, 367
endometritis, 368
etiology of, 366
frequency of, 365
general symptoms of, 367
intrauterine exploration, 372
metritis, 368
milk-leg, 369
narcotics in, 373
parametritis, 368
perimetritis, 368
peritonitis, 369
phlegmasia alba dolens, 369
prognosis of, 371
prophylaxis of, 371
pyemia, 370
remedial treatment of, 371
septicemia, pure, 370
special manifestations of, 367
symptoms of special lesions in, 368
systemic measures in, 372
treatment of, 371, 375
tympanites, 369 .
ureteropyelitis, 370
vaccines in, 374
vehicles of, 366
Puerperal insanity, 361
Puerperal pathology: galactorrhea,
362
insanity, 361
mastitis, 362
Puerperal phenomena, acetonuria, 200
after-pains, 203
blood channels, enlargement of, 200
bowels sluggish, 200
cavity of uterus, 200
chill, 199
glycosuria, 200
involution, 200, 201
lochia, 203
lymph spaces, enlargement of, 200
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Puerperal phenomene, peptonuria, 200
placental site, elevation of, 200
retention of urine, 199, 200
slow pulse, 199
sweat glands, activity of, 200
temperature, high, 199
uterus, condition of, after labor,

200

Puerperal state, physiology of, 199

Puerperal woman, diet of, 207, 208
regulation of, 209, 210

Puerperium, metrorrhagia in, 205

¢“Puller,’’ in labor, 176

Pulmonary alveoli in embryo, 62

Pulmonary diverticula in embryo, 62

Pulmonary groove in embryo, 61

Pulmonary respiration, absence of, 81

Pulmonary tube, 62 :

Pulmonary tuberculosis in pregnancy,

277
Pulse, fetal, at birth, 144
maternal, attention to, after labor,
197
in birth, 144
in labor, 175
slow rate of, after labor, 199

Pyemia, 370
treatment of, 375

Pyometra, 101

Pyosalpinx, 264

Quickening during pregnaney, 88

Rachitie flat pelvis, 286, 287

Raphe, median and

Reaction rone, 368

Rectal measures in newborn infants,
230

Rectocele, 20

Rectovesical fascia, layers of, 10

irrie

Redeaa, 48

rcctmwwc_\'geal. 9
!

INDEX

Renal pelvis, 70
Reposition in prolapsus funis, instre-
mental, 331
manual, 330
with gauze tampon, 331
Reproduction, 25
arteries, 64, 65
cardiovascular system, 63
eells of, 29
central nervous system, 78
cleavage, 37
development of external form of
body, 47
ectopic gestation, 36
external form of body, development
of, 47
fertilization, 28, 37
fetal circulation, 81
fetal development, tabulated ehro-
nology of, 79
fetal membranes, 40
gastrointestinal system, 55
genitourinary system, 68
germ layers, formation of, 38
implantation, 40
lymphatic system, 67
maturation, 30
oogenesis, 29, 30
organology, 53
ovulation, 35

ovum, 25
pregnancy, effeets on maternal or-
ganism, 83

respiratory system, 61, 62
sex elements, preparation of, 28
spermatogenesis, 29, 30, 32
spermatozoin, 26, 35
veins, 65

Respiration in newborn child, 215, 217

i Respiratory blood changes in fetus,

§1
Respiratory system, anomalies of, 78
first indication of, 61
larrnx, 62
veins, 69
Rest, postpartum, 207
Restitution of fetal head in birth, 142
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Retention of urine after labor, 199,
200
Retraction, uterine, after labor, 195
in labor, 145, 146
Retraction ring, high position of, 335
in labor, 134, 138
partial closure of, 385, 386
Retroversions, treatment of, prior to
coneeption, 259
Rima glottidis, 62
Rima pudendi, 3
Robert’s pelvis, 202
Rotation of fetal head, 140, 141, 142
external, 142
in breech presentation, 310
Round ligaments of the uterus, 19
Rubber gloves, sterile, 169, 170
Ruge, 7
Rupture of ectopic pregnancy, extra-
peritoneal, 269
into broad ligaments, 271
into peritoneum, 270
intraperitoneal, 269
primary, 267, 270
secondary, 272
of membranes, in placenta prmvia,
341
in prolapsus funis, 330
of uterus, complete, 335
curative treatment of, 336
danger signals of, 335
diagnosis of, 335
etiology of, 335
exciting causes of, 335
frequency of, 335
incomplete, 335
predisposing causes of, 335
preventive treatment of, 336
prognosis of, 336
signs of, 335
spontaneous, 335

Sae, enamel, 58

Sacral flexure, 49

Sacrococeygeal joint, in labor, 113
Sacrococeygeal teratoma, 328
Sacroiliac joints in labor, 113, 116
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Sacrosciatic ligaments, 116, 117, 119
Sacrum, of bony pelvis in labor, 113,
116, 118
promontory of, 116
tip of, 116, 119
Saecs, air, 62
Salivary glands, in embryo, 59
Santorini, duct of, 61
Scapulo-anterior positions, 321
Scapulo-posterior positions, 321
Schatz method of converting a face
into a vertex presentation, 307
Schultze’s method of direct insuffla-
tion, 219
Schutze’s mechanism, 146
Sciatic foramina, 117
Scoliotic pelvis, 291
Scopolamin in labor pains, 174
Serotum, in embryo, 72
Secondary rupture of ectopic preg-
nancy, 272
Secretions, later development of, in
child, 216
Segment, pubic and sacral, 9
Segmentation, 37
Sepsis, control of, 208
of uterine cavity, 205
Septic infection, involution after, 202
Septicemia, pure, 370
Septum, interventricular, 64
rectovaginal, 6
urethrovaginal, 6
vesicovaginal, 6
Septum primum, 64
Septus, uterus, 300
Serotina, 42, 43
Sertoli, cells of, 32
Sex, cells of, 29
determination of, 34
gland of, 29
Sex differentiation, 34
Sex elements, cells of, 28, 29
maturation of, 30
oogenesis, 29, 30
preparation of, 28
spermatogenesis, 29, 30, 32
Sexual distinctions, in embryo, 54
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Subpubic arch, narrowing of, effect
on labor, 158, 159
summit of, 116, 119
width of, 161
Subsidiary placenta, 247
Sulcus, lateral, between head and
trunk, 153
Superfecundation, 103
Superfetation, 104
Superior strait. See Pelvie brim.
Suppository, rectal, of codein after
labor, 197
of opium, after labor, 197
Suprahyoid glands, 75
Supravaginal amputation, 411
Supravaginal portion of cervix, 16
Surgery, abdominal: celiohysteroto-
my, 401
Ceesarean section, 401
obstetric, 376
abdominal, 401
celiohysterectomy, 410
cephalotripsy, 425
cleidotomy, 424
craniotomy, 423
decapitation, 426
embryotomy, 422
evisceration, 425
forceps, 386
hebotomy, 419
Porro operation, 410
pubiotomy, 419
symphysiotomy, 416
version, 395
vaginal Cesarean section, 411
Sustentacular cells, 32
Suture, ‘‘guy,’’ 190
in pelvic floor lacerations, 188, 189,
190, 191, 193
in vaginal tears, 194
Sutures of cranial vault, 124, 125
coronal, 124
frontal or interfrontal, 124
frontal parietal, 124
interparietal, 124
lamboidal, 124
occipito-parietal, 124

483

Sutures, sagittal, 125
temporal-parietal, 124
Sweat glands, activity of, after labor,
200
Swelling, edematous, 141
Sylvester’s method of direct insuffia-
tion, 219
Symelic monster, 250
Symphysiotomy, after-treatment in,
419
extraction of child in, 418
historical note on, 416
indications for, 416
method of, 417
open method of, 417
results of, 416
space gained by, 416
subeutaneous method of, 417
Symphysis pubis in labor, 113, 116,
118, 119, 120
separation of, 351
Syncephalic monster, 251
Syncytial layer of the chorion, 43
Synsomatic monster, 251
Syphilis, fetal, determination of, 253
of placenta, 248
treatment of, prior to conception,
258

Tail of spermatozotn, 27, 35
Tamponade, cervical, 378
for inducing abortion, 384
Tardy dilation, 280
Tardy involution, measures against,
209
Teeth, fetal, development of, from
dental shelf, 58
maternal, care of, during preg-

nancy, 108

permanent, time of eruption of,
59

temporary, time of eruption of, 58,
59

Telencephalon, 74
Temperature, fetal, attention to, 218
maternal, after labor, 197
after trauma, 199
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Tympanites, 369
differentiated from pregnaney, 101

Umbilical arteries, stenosis of, 249
Umbilical changes during pregnancy,
91
Umbilieal cord, 44
anomalies of, 249
of length of, 249
coils of, about fetus, 249
cysts of, 249
Dickinson's treatment of, 182
disposition of, during pregnancy,
44
formation of, 46
hernia of, 249
insertion of, 250
knots in, 249
ligation of, 181
management of, 181
treatment of, after ligation, 182
with twins, 182
Umbilical fungus, 236
Umbilical hemorrhage, 237, 238
Unmbilical infection, 236
treatment of, 236
Umbilical souffle, in pregnancy, 95
Umbilical vessels, excessive torsion of,
249
Unicornus, uterus, 300
Ureter, in embryo, 70
Ureterie bud, 69, 70
Ureterie duct, 69
Ureteropyelitis, 370
Ureters, anomalies of, 77
in embryo, 57
Urethra, 7, 8
anomalies of, 77
glands of, 8
male, in embryo, 72
structure of, 8
Urethral canal, 7, 8
Urethral lips, 4
Urination, frequent postpartum, 204
increased frequency of, 171
Urine, amount of, excreted during
pregnancy, 110, 111
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Urine, examination of, during preg-
naney, 110
of newborn child, 216
retention of, after labor, 199, 200
Urogenital septum and sinus, 58
Uterine anomalies: bicornis, 300
cordiformis, 300
didelphys, 300
displacement, 299
septus, 300
tumors, 299
unicornis, 300
Uterine artery, pulsation of, in preg-
nancy, 98
Uterine cavity, 16
Uterine contractions during labor, 134
intermittent, in pregnancy, 93
Uterine displacement, 299
Uterine inertia, 280
Uterine muscle, layers of, 17
Uterine myomata, differentiated from
pregnancy, 102
Uterine segment, traction of fibers of,
134
Uterine souffle, in myomata of uterus,
94
in pregnancy, 94
Uterine tumors, 299
Uterine walls, 17
Uteropelvic ligaments of the uterus,
19
Uterosacral ligament of uterus, 18
Uterovesical ligament of uterus, 18
Uterovesical space, 14
Uterus, amputation of, 337
anomalies of, 77, 299, 300
arteries of, 19
attention to condition of,
labor, 197
bicornis, 300
body of, 15
broad ligaments of, 18
cavity of, 16
cervix of, 15
changes in, during pregnancy, 96
character of, in pregnancy, 92
coats of, 16

after
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Vaginal Cesarean section, indications
for, 411
technique of, 411, 414
Vaginal discharge, treatment of, dur-
ing pregnancy, 108
Vaginal douches, when avoided, 208
when used, after labor, 209
Vaginal examination, 149
infrequeney of, 175, 177
method of, 160
Vaginal hysterectomy, 416
Vaginal neoplasms, 298
Vaginal operations, after-care of, 194
Vaginal orifice, 6
Vaginal tamponade,
abortion, 259
Vaginal tears, 193
suture of, 194
Valves, anomalies of, 74
Varices of pregnancy, 277, 278
Vascular system and heart, anomalies
of, table of, 74, 75
Vascular trunks, anomalies of, 74
Vasomotor balance, 199
Veins, anomalies of, 75
azygos major, 67
hemiazygos, 67
innominate, left, 67
right, 66
jugular, left, 67
right internal, 66
of breast, in pregnancy, 90
of external genitals, 5
of Fallopian tubes, 22
omphalomesenterie, 65
ovarian, 23
portal, 67
postcardinal, 65, 67
precardinal, 65
subcardinal, 65, 67
umbilical, 65
uterine, 20
vaginal, 7
Vena communis hepatica, 67
Vena cava, 66
inferior, 67
Venous plexus, of labia majora, 2

in threatened
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Veratrum viride in eclampsia, 356,
357
Vernix caseosa, 216
Version, 309
bipolar, 398
bipolar podalie, in hemorrhage, 342
cephalie, 395
contraindications to, 396
dangers of, 396
external, 396
internal, 399, 400
operation of, 396
pelvie, 395
podalie, 395
spontaneous, in transverse presen-
tations, 322
Vertex, of cranial vault, 125
Vesical caleuli, 299
Vesicles, brain, primary, secondary,
74,
Vesicular mole, 244
Vestibule, 3, 4
Vestigeal parts in fetus, 70
Vestiges in fetus, 70
Viburnum prunifolium, use of, in
threatened abortions, 259
Villi, chorionic, 43
Viscera, transposition of, 75
Visceral arches, 49, 50
influence of, on head development,
49
metamorphosis of, 50
Visceral artery, 49
Visceral clefts, 49
Vision, disturbance of, in pregnancy,
111
Vitteline duet, 57
Volsella, 186, 190
Vomiting, during pregnancy, 87, 88

pernicious. Sce Pernicious vomit-
ing.
Voorhees bag, 380
Vulva, 1

commissures of, 2
connivens, 1
hians, 2

Vulvar atresia, 298
























