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AN AMERICAN

FEXT BOOK  OF OBSTREIRICS.

I. THE GENERATIVE ORGANS,

I. Avarouy oF THE PELVIS,

Four bones—the two osse innominato, the sacrum, and the coceyz—take
part in the formation of the pelvis; each of these, in turn, is composed of a
number of segments which in early life are distinet and united by intervening
cartilage. The pieces comprising the innominate bone—the #fium, the pubis,
and the fschium—earliest unite, although the union of the several portions of
the acetabulum is not complete until from the eighteenth to the twentieth year.
The sacral and the coceygeal segments fuse still later, those of the COCCYX Te-

Fio. 1.=Fomale palvis (one-third natural size).

maining movable until middle life, while the attachment of this bone with the
sacrum occurs late in life. During the usual period of childbearing, therefore,
the segments composing the posterior boundary of the pelvis are ununited, and,
in the lower or coceygenl part of the wall, are capable of vielding to the demands
of partorition for increazed antero-posterior or conjugate pelvie diameters,

The pelvis viewed in its entirety presents an inverted truncated cone (Fig. 1),
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ANATOMY OF THE PELVIS,

The relation betweer the pelvis and the pelvie orgnns and the surfaee of the body @ r, promontory of the
sucrum; 8, symphyels pubis: P, fundus of the wierus: o, the ovary cmbraced by the Fallopian tube; the line
of the paoss musole Indleated : &, the rectum.
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the sacro-iliae articulation with the ilio-pectineal line to the pubic spine of the
opposite side, are usnally noted. The measurements of the plaie of greatest
expansion include an antero-posterior diameter of 12.75 centimeters (53 inches)
and a transverse diameter of 12.5 centimeters (5 inches). The plane of least
dimensions possesses an antero-posterior diameter of 11 centimeters (42 {t]l;:lm;e}:l
as measured between the end of the sacrum and the summit of the pubic
arch, and a transverse diameter of 11 centimeters (43 inches), taken between
the inner surface of the ischial bones near their posterior border ; the distance
geparating the spinge ischii iz about 10.5 centimeters (4} inches).

The inferior straif, or anatomical outlet, of the pelvis, although less regular
in ontline than the inlet, possesses a general ovate form, the smaller end of
the figure being directed anteriorly, while its larger end is impressed by the
prominence of the coceyx; in addition to the latter point, two other osseous pro-
jections, the tubera ischii, aid in defining the boundaries of the outlet. Between

Fio. 2.—Female pelvis, viewed from below, with Hgaments (one-third natural Aize).

these tuberosities in front is included the subpubie arch, bounded by the pubic
and ischial rami, while behind, between them and the sacrum, lie the deep sacro-
sciatic notches, which are bridged over and converted into foramina by the
greater and lesser sacro-sciatic ligaments (Fig. 2).

The dimensions of the plane of the pelvie outlet (Pl. 2, Fig. 2) include the
antero-posterior diameter of 9 centimeters (3} inches), measured from the tip
of the coceyx to the summit of the pubic arch, and the transverse diameter of
11 eentimeters (4§ inches), measured between the middle of the ischial tuberosi-
ties. It must be remembered, however, that while the antero-posterior diame-
ter under ordinary conditions is only 9 centimeters (31 inches), the mobility
of the coceyx is usnally such that this diameter, or obstetric conjugate, is
inereased to 11 centimeters during parturition (PI 2, Fig. 2).

The eavity of the true pelvis, as appears from the foregoing, is an irregular
cylinder of somewhat varying diameter ; the imaginary pelvie axis is produced
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22 AMERICAN TEXT-BOOK OF OBSTETRICS.

bones with less marked musecular impressions ; less height of the entire pelvis ;
greater breadth and capacity of the true pelvis, but, owing to the more verti-
cally placed iliac bones, relatively and absol utely less expansion of the false
pelvis than in the male (Thane). Both the inlet and the outlet are larger in
the female, the outline of the pelvic brim approaching more nearly the eircular
form, owing to the slighter projection of the sacral promontory. In the female
pelvis the sacrum is broader and less concave, the depth of the symphysis is
less, and the subpubic arch iz wider, embracing from 90° to 100% as against
70° in the male.

In addition to individual peculiarities, the influences of race markedly
impress the general form of the pelvis, particularly the relation of the antero-
posterior to the transverse diameter : the broad, cordiform outline of the
Caueasian female pelvis is replaced by one nearly cireular among the native
Australians ; among the Bushman and Malay women the usual ratio between
the conjugate and transverse diameters becomes so altered that the outline of
the pelvis is an upright oval, the antero-posterior dimension surpassing the
transverse.

Articulations of the Pelvis.—The component bones of the pelvis are
united with one another by four articulations (Fig. 4): one in front, between

Fio. 4 —Female pelvis (viewed from abaove) with ligaments (one-third natural size).

the two pubic bones; two behind, between the iliac bones and the sacrum ;
and one between the sacrum and the coccyx. The opposed bony surfaces arve
closely united by fibro-cartilaginons plates and external ligamentous bands,
and admit of very limited motion; these articulations, therefore, are usually
classed as amphiarthroses or symphyses,

The pubie artienlation, or symphysis pubis (Figs. 5, 6), is formed by the
approximation of the two oval artieular facets occupying the mesial borders of
the pubic bones, which ave connected by the interposed fibrous disk and the sur-
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fascia), _1:he superficial or inferior, and the deep or superior layer of the trian-
‘guln:r |Ig!l]1]&l‘it. : These fascial layers arve attached at various levels to the
ischio-pubie rami anteriorly and laterally, and converge as they proceed back-

Suternal nrpfr_ﬁclfdi'
 perineal neree,
= Snpgeriiciel perinel
| arlery.

Prudic meroe.

Anternal pudic
arfery.

fnferiar ewmor-

rioided arlery.

JrfFriar hemior-
rhofifel merwe.

™ Temadrucis cemire of

| perimenm,

Coreys.
Fia, 14.—Superficial structures of the female perinenm (Weisse).

ward to become continuous at the posterior free border of the so-called “ peri-
neal shelf,” the middle of which marks the perineal centre.

The interval enclosed between the superficial faseia and the superficial or
inferior layer of the triangular ligament is divided Dby the genital orifice into
two triangular spaces which together correspond with the superficial perineal
interspace. The various structures contained within this space include the
crura of the elitoris with the associated ischio-cavernosus museles ; the bulbi
vestibuli, with the sparingly developed constrictores vagine, the homologues
of the bulbo-cavernosus; the superficial transversi perinei; the glands of Bar-
tholin ; together with the superficial perineal vessels anid nerves.

On removal of the skin and the superficial fascia the ischio-cavernosus muscles
appear as slender bands which arise from the inner surface of the tuberosities
and rami of the ischium and the pubie rami, and converge toward the anterior
commissure of the genital fissure, to be inserted into the cavernous bodies of
the clitoris, these muscles corresponding closely with those of the male except
in size, their reduced dimensions agreeing with the diminutive clitoris,

The bulbo-eavernosus, or constrictor vagine muscle, is represented by atten-
uated fibres which pass on either side of the vaginal orifice over the bulbi ves-
tibuli and the slender stalks connecting them with the clitoris. The action of
these fibres seems to be largely confined to exerting pressure upon the adjacent
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masses of erectile tissue, with little, if any, direct rdle as constrictors of the
vagina, compression of this eanal being exercised, as already stated, by the
contractions of the anterior portions of the levator ani muscle.

The superficial transversus perinei muscles closely resemble those of the
male, being, however, reduced in size. They arise from the inner surface of
the tuberosities and rami of the ischium, in close relation with the origin of
the ischio-cavernosi, and extend inward toward the perineal centre, where they
blend with the fibres of the sphincter ani and the constrictores vaginge.

The roof of the superficial interspace is formed by the inferior or superficial
layer of the triangular lignment, the somewhat thickened anterior part of the

e —— r— - —_ —

o Sorsal wefn of cfitaris.

% Dorsalartery of clitoris,
Imferiar pusendal

L :I.Pu-d.r‘t werie,

I ?fuhrmfmm' Arferi.
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b o aFiery.
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:::: Superficiel franmersus
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Fig. 16.—Dissection of female ]:ltr;;anl:n_--n_u Ithe -1.':rr, glde the :
£ perineal muscles are exposed the
]rjeﬂer:tlon of the perinenl faseln; on the right side the museles and the superficinl laver of the l.rin.::uh;r
gament have been removed, thereby exposing the deep layer of the ligament (modified from Weissa).

deep fascia of the perineum. This layer is attached antero-laterally to the
pubo-ischial rami above the line of attachment of the superficial fh;.cia, and
stretches almost horizontally across the subpubie arch to the posterior perineal
border, where it fuses with the other layers taking part in the perineal ledge.
The superior or deep layer of the triangular ligament is a resistant fibrous
septum which expands inward on each side from its line of attachment along
The :schin-pubic rami and constitutes the floor of the anterior extensions of the
ischio-rectal fossw, at the posterior margin of the perineal ledge joining the
m!}erﬁcinl Pn_f,'nr in the common fusion of the fascial layers occurring at that
point. This layer may be regarded as a reflection derived from both the
obturator and the recto-vesiral fascia, since the septum is formed by the union
of the contribution given off laterally from the obturator fascia with that sup-
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deeply receding spaces whose superior boundary follows the lower surface of
the levatores ani.

The tschio-rectal fossce are continued anteriorly and posteriorly within the
pockets situated respectively above the triangular ligament and the sacro-seiatic
lignments. Viewed in sagittal sections passing through these recesses, the

et

Fig. 17.—Dissecilon of female perineum, showing superficial blood-vessels and nerves (Bavage): O
clitoris; Af, mentus urinerius: 1, vaginal orifica; 4, anus; 0, eoroyx: 7 tuber ischil: L, sacro-sciatic
ligament; 1, , internal pudic artery, giving off fts inferior hemorrholdal (), entaneons, and musenlar
branches (2, 4); 5, superficial perineal ; & artory of bulb; 7, 9, terminal branches going to dorsum and
cavernous xdies of clitoris; 10, pudic nerve; 11, hemorrholdal and muscular (12) branches - 18, 14, inter-
nal and external superficial perineal nerves: 15, eommunications with inferior pudendal nerve (16); 17,
eomtinuation of deap heaneh of pudic nerve, terminating as dorsal nerve of elitoris (15): 19, terminal
twigs of ilio-inguinal nerve: 20, small seintic; 21, cutaneous Lranches; o, eut surfuce of glutens maxi-
mus: b aphincter and; o, levator ant: o, transversus perinel; e, bulbo-cavernosus; f, gracilis; g, ischio-
CaveTnoas ; b expansion of cros clitoridis; f, adductor magnus.

ischio-rectal fossa presents an outline, as deseribed by Anderson, not unlike
that of an anvil. In frontal sections the fossa appears as an open A-shaped
recess except at its extreme ends, where, as just deseribed, the perineal ledge
and the sacro-sciatic ligaments close in the space below.

The blood-vessels of the pelvic floor include the arterial branches derived
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I. ¥Virgin hymen. 2, Characteristio nymen and fourchette of a married worman : large wreinklod labin
minorn and propocs, E Multipara, showing remnnnt of hymen, ponching anterfor and post-vaginal wall,
fenrin perinenm, large lnbin majora. 4. Dingram on a different scale from the proceding Agures
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the superficial perineal interspace, and not between the two layers of the tri-
angular ligament. They are muco-serous racemose glands, am.‘l pour their
secretion upon the mucous membrane by long slender ducts which, after an
oblique course, open into the vestibule just external to the vaginal orifice,

Darsal mevie of
effferss.

Sl T F R
Lheep perincal
ariery.

Arfery of Suls.

— . Tendincus perie

™ = CERLFE,
F16. 18 —Dissectlon of fomale perineum, showing the vestibular bulh and the elitoris (Weisse),

. a

The Aymen consists of a thin, usually crescentic duplicature of mucous
membrane, strengthened by fibrous tissue, stretched across the posterior part of
the vaginal opening, which it partly occludes, The hymen varies greatly in
form and in extent, at times being represented by a slight semilunar fold

Fii. 19.—Erectile structures of the fernale genitalin, partionlarly the highly vasoular buibi vestibull
(Kobelt),

whose concavity looks upward toward the pubes, at other times forming almost
a complete and imperforate membranous septum. The variations in the shape
and extent of the fold and its orifice include the cirenlar, cleft-like, cordiform,
cribriform, and other types, well illustrated on Plate 6. Rupture of the
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held by supporting peritoneal folds and museular bands extending between the
bladder in front, the rectum and the sacrum behind, and the pelvic walls ar
the sides; the most dependent portion of its lower and smaller segment, the
cerviz, projects within the upper part of the vagina.

The virgin ulerus (Figs. 28, 29) measures about 7.5 centimeters (about 3
inches) in length, 4 centimeters (about 1} inches) in its greatest width, and

Frnds.
Tuede,
Kownd fipas S
AL Beely. Arteviar
IHEFACE,
Refiection of —— . WSS EEE ;
Prritencnn, Futcrnal os,
Crroiy. ——
Exiernal or.
Fi16. 3. =<Anterior view of virgin uterus, show- Fiz. 2. —2ngittal section of virgin oterus, show-
ing relations of cervix to corpus uteri and reflee-  ing position of oz internuwm, fusiform character of
tion of peritonenm at isthmus. the cervicil canal, and relations of the peritontumn.

about 2.5 ecentimeters (1 inch) in thickness; of the entire organ, approxi-
mately three-fifths belong to the body and two-fifths to the neck, the latter
being relatively much longer in the nulliparous adult than after pregnancy has

Fro, 0. —Diagram {1nstrating the relatlons of the uterus to the vagina, bladder, and peritoneum.

oceurred. The division of the uterus into body and neck is indicated exter-
nally by the constricted isthmus uferi, which is situated about midway in the
organ ; internally, however, this boundary is uncertain, since the mntnurs_crf
the cervieal mucous membrane gradually pass into those of the general uterine
lining,
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Lhe cavity of the wirgin wlerus is very narrow, the apposition of the
anterior and posterior wallz of itz body reducing the space to little more than

a longitudinal cleft, as seen in mesial sagittal sections (Fig. 29). Viewed

Fi. 33.—Casts of the cavities of wteri of varions ages and conditions (inodified from Hopemann) :
2 8 from nullipare of eighteen and twenty-four years; 4, from & woman of forty-cight years who lad
one child fiffeen years previoos.

from in front, the uterine eavity is triangular, the expanded base extending be-
tween the orifices of the oviducts, and the apex corresponding with the inner

Fic. 85
file views af |
of mixtly uterine

the cavities of uterl from (5) & nulllp

boTh

El A mnanm b

o parcus subject of seventy years (modified from
HiypEEainmm )
opening of the cervical canal. On account of the encroachment of the uterine
walls, the eavity of the uterus between the angles presents concave outlines,
The ecavity of the cerviz is fusiform, being of larger diameter at its middle
than at the ends, the os infernum and the os exfernum, I'he o8 internum, which
2 ' = 2 T EHE ® e = 3 5 " 5
marks the point of greatest contraction, possesses i lumen of eircular outline; the
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in three general strata—an inner, a middle, and an outer layer. The inner layer,

7 ™
£ i 21y
r i

Fre. 37.—Arrangement of utérine muscle, a5 seen from in front after removal of serous coat (Hélie),

composed principally of longitudinal bundles, is in direct contact with the mu-

the non-pregoant uterus; B, cells from the crgin shortly after

Fig, 38.—a, isolated musele-elements of
delivery (Sapperl

cosa, and issometimes regardedas belonging to that layer, as being a hypertrophied
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The peculiarities distinguishing the corpus luteum of pregnancy from that
?f' menstruation have long been regarded as of especial significance as supply-
ing positive evidence that pregnancy has taken place. While the presence of
the typical vellow body must be regarded as strongly indieative of such condi-
tion, the oceasional encounter in the ovaries of undoubted virgins of cor-
pora lutea possessing the characteristics of those of pregnancy, as recorded by

Corgas
Fril'eaii,

Fio. M.—Ovaries of two virging, showing large corpora lutes, resembling those of pregnancy {Hirst).

Hirst (Fig. 54), should lead to some reservation and to a demand for cor-
roborative evidence in the acceptance of these bodies as infallible signs of
the existence of pregnancy.

The Parovarium.— The parovarium, the epobphoron, ov the organ of
Rosenmiiller, consists of a group of inconspicuous tubular structures within the
broad ligament, between the oviduet and the ovary, not far from the attached
border of the latter organ (Fig. 46). The parovarium consists of a series of
from twelve to eighteen short fubules which lie irregularly parallel, their
ovarian ends slightly converging, and which are connected at their opposite
extremities with the longitudinal head-tube of larger diameter extending for
come distance within the broad ligament toward the uterns. The tubules are
lined with low columnar epithelial cells, the representatives of the elements
clothing the embryonic canals.

The parovarium represents the partially obliterated remains of portions of
the Wolffian body of the fetus; the short canals correspond with the tubules
of the body, while the head-tube is identical with the upper part of the Wolff-
ian duct. When this latter canal persists throughout the greater part of
its original extent, it constitutes Girfner’s duct, the homologue of the vas
deferens ; the entire parovarium corresponds morphologically with the tubules
constituting the globus major of the epididymis.

Additional fetal remains in the form of radimentary tubules are sometimes
encountered within the broad ligament in the vicinity of the ovary, although
situated rather nearer the uterus than the parovarium. These structures con-
stitute the parodphoron, and represent the atrophic transverse tubules of the
lower part of the Wolflian body, being homologous with the paradidymis of
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L. Lymphatics of the uterus, which has beon turned forward (Sappey). 2. Lymphatics of the pelvic viscora

and abdomen (Eappey), 3. Lymphatics of the breast (Sappey).
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ing on the sarface of the areola, the accessory glands sometimes are eonnected
with the milk-tubes traversing the nipple.

Both the nipple and the arecla contain numerous bundles of unstriped
muszenlar tissue, arranged as cirenlar .
and radiating fibres, which respond to
mechanieal stimulation. The contrac-
tion of the circularly disposed fibres
canses the nipple to become more
prominent or ‘erected;” the radial
fibres, on the contrary, tend to depress
or retract the nipple.

The seereting tissue of the mamma
consists of an aggregation of pyramidal
masses (from fifteen to twenty in num-
ber) of acini and ducts which corre-
spond with the lobes composing the organ
(Fig. 58). Each lobe represents a single
highly developed and specialized seba-
ceons gland, whose excretory tube is the
lactiferous or galactophorous duef, and
whose seeretory portion is the associated

roup of acini.
E z P e Fie. S8.—Arrangement of glandular tissue
The individual component glands, of breast, the fat having been removed to show

the lobes, are invested by the surround- e duets and acini (Astley Cooper).
ing connective tissue which constitutes the general supporting framework of

Fra. 50 —Ecotion of mammary gland during lactation (Sinéty): a, a, lobules of seeroting tissue, con-
Risting of acinl (b, b) lined with active epitheliom: e, ¢, soctions of excretery ducts; d, d, interlobular
connectlve tissue,

the organ and the septa. The latter penetrate within the aggregations of
acini and subdivide the lobes into lobules.
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Before the occurrence of pregnancy and of the functional activity asso-
ciated with lactation the secreting tissue forms but an insignificant portion of
the entire volume of the mamma (Fig. 59), but during lactation the acini
become enormously developed, the lobules of true glandular tissue being
readily discovered as nodular masses within the more yielding areolar adipose
envelope. Under the stimulus of the unusual demands made upon the organ
under such conditions, it is probable that new
glandular tissue is formed as extensions of the
existing acini.

The aeini of ‘the fully developed but non-
functionating organ are lined by a single layer
of short columnar or polyhedral epithelial
cells, the protoplasm of which appears gran-
ular. The cells rest npon a delicate mem-
brana propria which envelopes the acinus and
which is continued on to the minute exeretory
duets with which the acini are connected.

These passages, lined with a modification
of the glandular epithelinm, join with others
to form larger tubes, which in turn take part
in forming the interlobular canals. These
canalz are superseded by the wider excretory
tubes draining the entire lobe, which, directly
or after joining other tubes, become the con-
verging lactiferous or galactophorons duets.

The lactiferous ducts (Fig. 60) on reaching
the areola undergo dilatation and form the
ampullee or milk-sinuses. These ampulle lie
beneath the areola, and during lactation attain
each a diameter of from 4 to 6 millimeters,
constituting important reservoirs for the milk
secreted during the periods intervening be-
tween the evacnations of the gland. At the

Fra. 60.—Dissection of breast, show- base of the l]ipple these ducts “nﬂergﬂ' & re=
ing suspensory ligaments and milk-  duetion in size and become closely collected,
g the larger tubes occupying the centre of the
group ; surrounded by areolar and musenlar tissues, they ascend to the summit
of the mammilla as independent tubes, where they terminate by distinet orifices
which open into minute depressions oceupying the apex of the nipple.

The epithelium lining the ampulle and the lactiferous duets is of the low
columnar or caboidal variety ; within a short distance of the termination of
the duets upon the nipple, the lining of the tubes changes its character to cor-
respond with that of the adjoining epidermis, becoming ﬂtmﬁﬁa} S(UAMOUS.

The changes taking place within the lining cells of the acini on 1.:_he estab-
lishment of lactation are very marked. In the earliest stage of activity, when
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the larger vessels are situated at the periphery, and join the lymph-paths con-
verging toward the axilla. The deeper lymphatic vessels accompany the
deeper veins and pass off in two groups: one set enters the axilla and termi-
nates in the costal group of axillary lymph-glands ; the other takes its course
into the thorax and communicates with the chain of lymphatic nodules situated
behind the sternum. The profuse supply of lymphatics and the intimate rela-
tions these bear to the lymph-glands sitnated deeply and at some distance
greatly facilitate the conveyance of infectious materials to other parts, there
to establish, as in the case of carcinoma mamme, new foci of disease,

The nerves supplying the mammary gland are derived from the cervieal
plexus through the superficial descending supraclavienlar branches, and from
the fourth, fifth, and sixth intercostals; numerous sympathetic filaments
accompany the latter into the substance of the gland.

Variations in the number and position of the mamme have frequently
been observed. While reduction in number or absence of these organs is
extremely rare, increase in their number, as well as abnormal location, is by
no means of great infrequency. The nipple alone may be involved, being
either multiple or suppressed, or entire additional glands may be present.

Supernumerary memme have been observed in many locations, among which
the arm, the axilla, varions parts of the anterior body-wall, the back, the
buttock, and the thigh are the most conspicuons. The interesting observations
of O. Schultze on the presence of definite “ milk-ridges" along the antero-
lateral aspect of the trunk in embryos, extending from the root of the upper
limb to the inguinal region, suggest the loeation in which supernumerary
mamme are most frequently encountered, such superfluous organs resulting
from the persistence and development of areas which ordinarily disappear.
The presence of such markedly aberrant mamms as those found on the back,
the arm, or the buttock is less easily explained, since they arise probably in
consequence of the unusual development of structures representing the ordi-
nary sebaceous glands of the integument of the part.

111, PaysioLogY oF THE FEMALE GENERATIVE ORGANS.

1. Ovulation.—The differentiation of certain of the cells derived from the
ingrowth of the germinal epithelium covering the young ovary into the sexual
elements proper, the ova, takes place very early, so that at birth the formation
of the ova is already nearly completed, the production of new cells after
birth being very limited, and probably entirely ceasing after the second year
(Bischoff, Waldeyer). The ovaries of the child of two years, therefore, con-
tain the full quota of ova, although the vast majority of these cells always
remain immature and undeveloped. The entire number of these primitive
sexual elements stored up within the ovaries of the young child has been esti-
mated at about seventy thousand. While it is probable that a variable number
of the immature ova undergo partial development before puberty, yet the
advent of sexual maturity at that period marks the establishment of the full
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by the appearance of a small round or ovoid body, the male pronucleus (Fig.
66, A, B), whose vicinity is rendered conspicuous by the radial striation marking
the surrounding protoplasm. The male and female pronuelei now approach,
and sooner or later meet and become blended, their union producing the seg-
mentation-nucleus (Fig. 66, C) from which are formed the new generations of
elements, to the constitution of which both parent-cells have contributed,

It is of interest to note that, since the parts of the sexual cells most con-
cerned in the production of the segmentation-nuclens are rich in chromatin, a
fusion of the nuclein seems to be the essential feature of the process of fer-
tilization. The blending of both parent-cells within the segmentation-nueleus
furnishes the explanation as to the fundamental manner of transmission to the
offspring of the individual peculiarities of both father and mother, since the
new being depends for its origin upon a nucleus to which both parents have
contributed and by which the characteristies of both are perpetuated.

Should the matured female element fail to meet the spermatozodn, the
ovum after a few days loses its vitality and perishes. The period during
which the human egg retains the possibility of fertilization has been variously
estimated, about eight days being the probable limit of the retention of this
power, since the death of the unfecundated ovum usually oceurs before the egg
reaches the uterus,

2. Begmentation.—The meeting and fusion of the male and female pro-
nuclei, already described, result in the formation of the new segmentation-
nucleus (Fig. 66, C), whose appearance institutes the process of cell-division by

1] G

FiG. 66.—A, fertilized ova of echinus (Hertwig): the male (@) and the female pronucloos (b) ane
approaching; in B they have almost fused ; C, ovam of echinus after completion of fertilization (Hert-
wig): an., segmentation-nuclens.

which the original egg.cell gives rise to an extended series of generations,
leading to the production of the blastoderm.

Since the youngest human embryo carefully examined and recorded—that
of Reichert—was already probably twelve days old, the early phenomena of
impregnation and segmentation have never been observed in man. Dir.ecl;
observations npon higher mammals, as the dog and the rabbit, have suppiufd
our knowledge of the details of these early stages of development, ‘n\'llil:!l, in
the main, probably closely correspond with the changes taking place wuth.m
the human ovum, Nagel’s examination of a ripe human ovum and the dis-
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below upward soon divides the mesodermic tract along the embryonic axis into
two great wings (Fig, 73).

Each of these wings undergoes further differentiation into a paraxial band
next the mid-line, and a lateral plate which blends away laterally into the

Amenion,

Llenvopericar-  Pericavdial
diad cavity. Mater, 2 celem,

Fia. 78 —Transveree section of a slxteen and a half day sheep embryo (Bonnet),

widely extending mesodermic area (Fig. 74). The lateral mesodermic plate
undergoes cleavage into an upper and a lower lamina which respectively
adhere to the ectoderm and the entoderm. The upper and outer of the result-
ing two-layered lamell@ constitutes the somatoplenre ; the under and inner one,

Meduliary Lincles?
Surrete,

Eetoderm. wrigdaderrin. Awmrnian.

Parietal
R,

Notecliard, Somite, (]:'yr eRfoderm,
Fits. 74 ~Transverse section of nsixteen and a half day sheep embryo possessing six somites (Bonnet).

the splanchnopleure. The space ineluded between the two leaves of the eleft
lateral mesoderm is the primitive body-cavity or celom, which afterward becomes
the plearo-peritoneal cavity.
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The form and arrangement of the villi vary somewhat with the duration
of pregnaney: at the third month, or when the placenta is formed, the villi are
short, thick-set, and of irregular shape ; later they become less irregular, and
the semudx}r:,: branches leave the parent stems less acutely ; finally, at full
term, the villi are more regnlarly disposed and their branches have become
long and slender and less closely set. The recognition of the villi of the cho-
rion is often a matter of much practical importance, since their presence, as
determined by microscopical examination of suspicions matters discharged per
vaginam, is positive evidence of the existence of pregnancy. Their peculiar
arrangement, and their flattened, petal-like form, together with their vascular
connective-tissue stroma and epithelial covering, usually suffice to establish the
diagnosis.

The Placenta and Decidug.—The primary uses of mechanical protection
afforded by the membranes in mammalian embryos are supplemented by the
important réle of assisting in establishing an efficient nutritive organ through
which the maternal tissues may extend the necessary aid to the maintenance of
the developing animal during the latter two-thirds of its intra-uterine life.
Such organ is the placenta, in whose production both fetal and maternal struct-
ures take an active part.

The early villi of the chorion are practically identical in all parts where
developed. Very soon, however, the villi occupying the area which later will
correspond with that of the placenta exhibit unusnal growth, and ontstrip in
size and vigor those of the remaining parts of the envelope. This difference
in the development of the villi marks the division of the membrane into the
ehorion frondoesum and the chorion leve, the former being that part of the
chorion which contributes the fetal portion of the placenta (Fig. 76). The
villi of the chorion leve undergo gradual atrophy and finally disappear.

The fertilized ovam on reaching the uterus, after descending the oviduet,
becomes entangled and retained within the folds of the soft, thickened mucons
membrane prepared for its reception.  Immediately after its lodgement, which
is usually in the vicinity of the fundus, the uterine mucosa takes steps to
secure the imprisonment of the ovom by means of a circular fold which
gradually rises around the egg until it is completely enclosed within the new
envelope formed by the reflected uterine tissue.

In view of the fact that the mucosa of the uterns is discarded at the close
of labor, the thickened uterine lining is appropriately termed the decidua ; of
this membrane three regions are recognized : the decidua refleva, or that por-
tion which encloses the ovum by the reflected folds; the decidua vera, or that
portion which constitutes the greater part of the general lining of the uterine
cavity ; and the decidua serofina, or that portion of the uterine lining included
within the embryonie sac completed by the reflexa (Fig. 76; Pl 13). The
decidua serotina derives especial significance from the fact that it contributes
the maternal part in the formation of the placenta.

The changes affecting the maternal tissues consist primarily in proliferation
of the epithelium and the glands, the latter becoming greatly enlarged both in
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the simplest type such as possessed by the hog, consist essentially in the recep-

N
Fig. 77 —8ectlon through uterine wall and attached placenta (Wagner): . uterine wall rendered ’
spongy by greatly-developed nterine sinuses (us) ; wa, branches of utering artery ; «ds, decidun serotinn; a,
line of separation ; fp, fatal portion of placents, consisting of o mass of vaseular fotal villl (va..), sur-
rounded by the maternal bleod-sinuses; om, amnicn covering free internal surfuce of plecents.
4
tion of the simple chorionic villi within corresponding depressions in the |r
]
I
¥
|

Fra. T8 —Flacenta viewed from ulerine surface of aitachment, showling divisions into cotyledons (Bidloa).

maternal fissues, the cireulation of the villi coming into close approximation
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bound d?wu, their free ends floating within the large lakes of maternal blood,
from which they are separated by the attenuated and atrophic endothelial wall
of the space alone,

_ Tln:: hulrtan ‘plaeenta at full term, as seen after the expulsion of the after-
Pnrth, is & discoidal mass, usually oval, sometimes cireular, but often irregular
in outline, about 18 centimeters in diameter and 2.5 to 3 centimeters in thick-
ness. It presents an inner smooth surface, eovered by the amnion and look-
ing toward the fetus, and an outer rough, spongy, uterine surface of attach-
ment subdivided by furrows into numerous more or less distinet aveas or
cofyledons (Fig. 78) composed of the lacerated decidual tissue and vessels torn
through at the time of the separation of the placenta, the decidua serotina split-
ting, one part adhering to the outer surface of the placenta, the other remaining
attached to the uterine wall. TIn contrast with the dark blood-clot hue of this
tissue, the smooth, shining amniotie surface appears of a generally lighter,
somewhat mottled tint, made up of reddish-gray patches alternating with
yellowish areas, which depend respectively upon the eontained blood and the
fetal villi, whose colors shine through the superimposed transparent amnion.

The placental blood-vessels (Fig. 79)—the two umbilical arteries and the
single umbilical vein—spread out in all directions from the usvally eccen-
tric point of insertion of the umbilical cord, when distended with blood their
courses being readily traced both by sight and by touch beneath the overlying
amnion. The arterial twigs are more superficial than the veins, which are
considerably larger in diameter. Both sets of vessels pass from the smaller
to the larger twigs withont anastomoses.

Structure—If the freshly-cut surface of the thickness of the placenta be
carefully examined with the unaided
eye or with a low magnifyving glass, the
entire organ is seen to be composed of
an inner and an outer membranous
boundary, between which is included a
thick spongy layver contributing almost
the entire thickness of the organ. Closer
investigation shows that the spongy
layer is composed of the loosely held
masses of chorionie villi (Fig. 80), with
the intervillons blood-spaces, separated
into the cotyledonous areas by con-
nective-tissue septa, The outer mem-
branous boundary consists of the con-
densed portion of the decidua serotina,
Fi. 80.—Portion of injected villus from a pla-  ywhich adheres to the fotal villi and sup-

SARE L 4D S orChs [MCHOR plies the outer wall to the blood-spaces ;
the inner boundary includes the denser portion of the chorion together with

the adherent amnion.
Microscopic examination of the spongy placental tissue, as seen In sections
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and blood-vessels ; these latter consist of the larger twigs, encased by the robust
]}I‘imﬂr:}" stalks, and of all gradations of size to the slender capillary loops
mfp;ﬂyng the terminal petal-like processes, The exterior of the VEry young
villi is covered by a layer of chorionic epithelium, but this soon becomes less
distinet, and after the fourth menth it no longer constitutes a continuous layer
but is present only in patches. The ectodermic epithelium covering the chu:

Fig, 82—A, section through margin of placenta at full térm (Minot): D, I, deep layer of decidua;
¥i, chorionie villl variously ent, blosd-vessels injected; S, marginal space nearly free from villi; o,
atrophic extra-placental villi; @%os, chorion; 8, vessel of uterine wall; Fib, canalized fibrine derfved
from modified chorionic ectoderm. B, decidual tissue from placents at full term: J, 4%, decidual eells;
, blood-vessel.

rion, as deseribed by Langhans, Kastschenko, and Minot, consists of a deep
and a superficial stratum, the cells of the latter assuming a flattened, seale-like
form.

Sections of the placenta during the later months of gestation fail to reveal
any definite endothelial partition between the exterior of the villi and the
maternal blood-spaces, the villi seemingly coming directly in contaet with the
blood of the mother. The determination of the existence or absence of a dis-
tinet wall to the blood-space has given rise to much disenssion and conflicting as-
sertion. The solution of the question, as so often is the case, seems to be found
in the more careful study of the development of the tissues, which study has
shown that in the earliest stages the fetal villi are separated from the maternal
blood-vessels by an intervening layer of decidua as well as by the endothelium

e S







by His, it is convenient to distinguish three stages in the development of the
human subject. The stage of fhr! ovum embraces the first two weeks of gesta-

- tion, and is eccupied by the earliest developmental processes; the embryonal
!: | stage includes from the third to the fifth week, during which time the charac-
|l teristic embryonal features are pruuuuum-d and the principal organs and
i g symptoms are well established ; the remaining weeks of pregnancy are devated
;i to the fetal stage, during which Lhe embryonal characters are gradually replaced
by those of the fetus and the full-term child. While it is evident that no
LIS | Ellnrp demarcation SETHLTALES these stages, vet certain 1.1.1_1_|I-p|'mmlmcml charac-
| teristics distinguish, in general at least, embryos of particular developmental
epochs, and consequently serve to determine their probable age notwithstanding
individnal variation.

Stage of the Ovum.—Opportunities for examining early human ova are rare,
the youngest well-authenticated and ecarefully-observed specimen being the
classical ovum of about twelve days described by Reichert (Iig. 83). The
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| |
i., I The structure of the cord includes an external eovering of epithelium
Al directly continuous at its distal end with that of the amnion. The bulk of
i l the cord consists of the peculiar form of embryonal connective tissue known as
! L the jelly of Wharton, rich in branched cells with anastomosing protoplasmic
lf processes.  Shortly beyond the umbilical opening both capillaries and nerves
| are apparently wanting ; lymphatics, in the sense of definite canals, are also
E | absent. In addition to the large umbilical blood-vessels, epithelial masses
i i indicate the remains of the allantoie diverticulum and the vitelline duet.
!.. I 5. Developmentof the External Form.—Adopting the divisions suggested
e

|

Fra. 85 —Human ovum of about twelve diuys (Relfehert) : A, front view : B, side view. The villi are seen
to be limited in distribution, leaving the poles free.

appearance of this ovum emphasizes the early and precocious development of
the villi which encircle the flattened lenticular vesicle (5.5 millimeters in its
greatest diameter by 3.3 millimeters in thickness) as a closely set equatorial
| zone. Of the embryo proper no trace was discoverable, a patch of thickened
|! : cells alone representing the embryonal area. The earlier processes of seg-
i mentation and blastulation have never been observed in the human ovum.
" Stage of the Embryo.—The thirteenth and fourteenth days witness the
evolution of the early embryonal form as effected by the development of the

medullary groove and canal and their cephalic expansion. The embryo is

| attached by the allantoic stalk to the surrounding membranes, the axes of the
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place with great rapidity, so that during the twenty-third day the cephalic and
caudal poles of the embryo actually meet or even overlap, the dorsal outline
approximating a circle (Figs. 86, 87). The individual brain-vesicles are better
developed, as are also the visceral arches and furrows, the eyes, ears, and nose;
the heart has increased in size, and the limb-buds have become more pro-
nounced. At the end of the twenty-third day extreme flexion has taken place,
from which time until the close of the fourth week the embryo gradually
becomes less tightly coiled on itself, the larger and more conspicuous head
slowly rising and leaving the tail.

During the latter half of the fourth week, in addition to the increased
development of the visceral arches, the individual cephalic flexures become

Fio, 85 —Human embryo of abont the thirteenth day (Hig): the eaudal pole of the embryo is con-
nectid with the blastodermie yesicle by menns of the abdominal or allanteie stalk; the amnion already
completely encloses the embryo, and the large vitelline sae communicates throgghout the greater part
of the mitral surfice by means of the unelosed gut-traet.

very conspicuous. These flexures consist of a sharp bending of the ante-
rior parts of the head upon the posterior half, resulting in a change of
nearly 90° in the cephalic axis, with the production of a conspicuous
prominence marking the position of the mid-brain. Posteriorly, the cervical
flexure gharply indieates the junction of the cephalic and trunk segments;
farther caudally, the dorsal and coceygeal flexures mark less pronounced
changes in the direction of the embryonic axis. On either side of the dorzal
mid-line, extending from the cervical flexure to the tip of the caudal extremity,
a series of prominent quadrilateral areas indicate the position of the somites or
provertebre (Fig. 86, 11 and 12).

The development of the visceral arches reaches its highest expression by the
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secondary processes, the processus globulares, forming the inner borders of the
nasal pits, and the laferal jrontal processes, which contribute the outer wall of
the nasal fossee and separate these depressions from the eyes. These processes
normally unite to form the continuous structures around the nose and the
mouth,

Faulty union or imperfect closure of the intervening fissures gives rise to
the varieties of hare-lip and cleft Em]ate and to other forms of congenital facial
defects. The second or hyoid arch, as well as the third, fourth, and fifth
arches, eventually fuses with its neighbors and loses its identity ; a similar
fate awaits the intervening outer visceral furrows or “clefts,” with the excep-

Fio. §7.—Development of the face of the human embryo (His): A, embryo of about twanty-nine days.
The naso-frontal plate differentiating into processus globulares, toward which the maxillary processes
of first visceral arch are extending. B, embryo of about thirty-four days: the globular, Interal, frontal,
and maxillary processes are in apposition; the primitive opening is now better defined. €, embryo of
abont the elghth week: immedinte boundarles of month are more definite and the nasal orifloes are
partly formed, external ear appearing. D, embryo at end of second month.

tion of the first, since they gradually become obliterated by the fusion of the
surrounding arches. The first outer furrow, or hyomandibular cleft, contrib-
utes largely to the formation of the external auditory canal, while the sur-
rounding portions of the mandibular and hyoid arches contribute the tissue
from which the external ear is derived.
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body, from which the lanugo has almost entirely disappeared. The skin is
less highly colored, and is covered in places, particularly the head, the axilla,
the groin, and the flexor surfaces, with a layer of protecting verniz. Both tes-
ticles have descended into the scrotum ; in the female the labia majora are in
contact. The intestinal tract contains the dark-greenish-colored meconium,
consisting of the secretions of the intestines and the liver mixed with the epi-

Fra. 91.—DHagram illustrating the ontlines of the human fotns at varions stages, from the end of the
gecond o the end of the elghth week, megnified five tmes (modified afer Mall).

thelium from the digestive tube, together with epidermis and lanugo swallowed
by the fetus. The nmbilicus has reached a position almost exactly in the
middle of the body. The first epiphyseal ossifieation to appear, that of the
lower end of the femur, is often the only one present, but ossification may
have commenced also in the upper epiphyses of the tibia and the humerus.
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or venous compartment ; the upper and posteriorly directed loop is the ventrie-
ular or arterial compartment ; the upper limb is the fruncus arteriosus, from
which arise the primitive aortic arches. The heart, therefore, at this stage—
about the fourteenth day—consists essentially of two imperfectly separated

A

Fig, %.—A, heart of human embryo of about 4.3 mm. (Hig): a, atricm; &, portion of atrlum gorre-
sponding with suricular appendage ; ¢, truncus arteciosus; o, auricular cinal; ¢, primitive ventricle. B,
heart of human embryo of abont the fifth week (His): a, left muricle; b, right auricle : ¢, truncus arterio-
qus ; d, Interventricular groove ; & right ventricle ; £ left ventricle.

divisions—a lower and posterior venous chamber and an upper and anterior
arterial compartment—into and from which pass the larger primitive venous
and arterial trunks.

The venous or aurienlar division during the third week develops two con-

B

Fro, 86.—A, section of heart of human embryo of 10 mm. (His): a, septom spuriom ; &, interauricalar
geptum ; ¢ mouth of slnus reuniens ; d, right auriele; e left auricle: £, auricnlar canal; g, right ven-
tricle; k, interventricular geptum ; 4, lef ventricle, B, section of heart of human embryo of about the
fifth week (His): o, septum spurinm; &, suricular septum; ¢, opening of sinus reuniens (leader passes
through fornmen ovale); o, right striom; e left atriom ; f septum intermedivm; g, right ventricle; Ay
vientrieular sepiom; 1, left ventricle.

a.picuuus lateral dilatations which assume a position above and behind the grow-
ing arterial chamber. These dilatations are the auricular appendages (Fig. 95),
which for some time are the most conspicuous parts of the aurieles, At this

.



















DEVELOPMEX

Human emhryn freconstencted) of bwenty-six days, viewed from the laft side: magnified 25 dinmelers
(after B, Mallj: I¥E to XI7, the ceandnl noeves: 1

: B 12, and 5, respeetively the first cervieal, the eighth cor-
vieal, the twelfth thoraeie, and the fifth lumbar spinal nerve; A, ¥, thi anditory vesiele: 1, [ r.l.ﬁimp_
tvely frst, second, thind, and fourth plinryngeal pouches: T, thyroid by ; B, bronchos: £, liver: K, k-
ney.  The dotted Hnes indicate the i‘llr‘l-'lllhii.'u.
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umbilical vein joins the primitive portal vein just as this vessel enters the
hepatie tissue,

The early condition of the placental circulation for a time is such that
all blood returning by the allantoic vein must traverse the capillary network
of the liver in order to gain access to the heart, since both vitelline and
allantoie veins have lost their direct communication with the sinus venosus.
After a time, however, the liver is no longer capable of giving passage to the
rapidly increasing volume of the placental circulation, and then a direct com-
munication is established between the portal vein and the right hepatic vein.
This new passage is the ductus venosus, by which the greater part of the blood
is carried to the heart without traversing the hepatic substance.

The systemic veins arise partly from the primary venous trunks and
partly as new vessels. The ducts of Cuvier receive the primitive jugular
veins above and the cardinal veins below. The primitive Jjugulars later
become the permanent external jugulars, the internal Jugulars being formed as
new trunks. The Cuvierian ducts, which undergo change of direction and
lengthening, take a position almost vertical, becoming the superior vene cave,
of which there are at first two. The development of the heart induces the
disappearance of the greater part of the left superior cava, the proximal end,
however, remaining as the insignificant coronary sinus which directly opens
into the right auricle, With the atrophy of the left caval trunk a new
transverse communication is necessitated to convey the blood from the left
side to the remaining and enlarging superior cavee, This need is supplied by
the formation of the transverse jugular, which later becomes the greater part
of the left innominate vein.

The fate of the once important posterior cardinal veins is linked with the
history of the Wolffian bodies, whose venous outlet these veins largely are.
With the atrophy of the Wolffian bodies the cardinal veins become less
important, their final fate being partial disappearance and partial persistence
as the azygos veins of adult anatomy,

The inferior vena eava presents a complicated development, for the details
of which we are largely indebted to the recent investigations of Hochstetter,
The inferior cava is developed partly as an independant trunk, and partly
depends upon the appropriation of already existing veins. A new vessel is
formed from the proximal end of the ductus venosus, from the point where
that canal joins the hepatic veins, downward as fur as the snperior mesenteric
artery, when it divides into two branches which Jjoin the primitive cardinals.
This new vessel contributes the hepatic portion of the inferior vena cava,
The further course of the latter vessel, as well as of the right common iliac
vein, is provided for by the enlargement and extension of the lower part of
the right primitive cardinal vein, that of the opposite disappearing. The
external iliacs and the greater part of the left common iliae vein are new
veszels.

7. Development of the Digestive Tract.—The formation of the digestive
tube consists essentially in the folding off, closure, and isolation of that part
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The mid-gut, at first in free communication with the yolk-sae through the
wide yolk-stalk, gradually becomes tubular and elongated, forming a narrow
V-shaped loop whose straight and almost parallel limbs are attached behind to
the dorsal wall of the body-cavity, above to the terminal part of the fore-gut
at the stomach, and below to the hind-gut (Fig. 102). The apex of the loop
receives the reduced yolk-stalk or umbilical duet, thereby becoming attached
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F16. 101, —Reconstructions of human embryo of about fifteen days (His): aer, mev, per, anterior, mid.
dle, and posterior primary brain-vesiclos: o, o, optic and otic veslcles; &, septum between primitive
oral eavity and head-gut: pg, primitive gut; v, fa, ventricular and aortic segments of heart; o', nortic
nrch; v, da, ventral and dorsal norte: § liver: b, hind-gut ; me, notochord ; 8, somites ; &, slnus renniens ;
vr, vitelline veins; we, wa, umbilical veins and arteries: of, allantods,

to the ventral body-wall. The mid-gut gives rise to the entire small intestine
and to the greater part of the large intestine, The liver and the pancreas are
formed as diverticula and outgrowths from the lumen and the epithelial lining
of the duodenal portion of the mid-gut.

The hind-gut soon loses ‘its individuality and contributes the lower
segment of the large intestine. In its primitive condition the hind-gut
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During the early part of the fourth week the intestinal tube, composed of
its several characteristic segments, lies in the sagittal plane attached to the
dorsal wall of the body-cavity by the straight primitive mesentery (Fig. 108).
A few days later a period of rapid growth is inaugurated, the intestinal tube
increasing in length with far greater rapidity than the abdominal cavity
expands. In consequence of this inequality in growth the small intestines
become twisted and eoiled, while the large gut takes up a position in front
or ventrally, and above the turns of the smaller tube,

During the fifth week (Fig. 104) the esophagus elongates and the stomach
acquires its characteristic form as well as an obliquely transverse position, its

FIG. 106.—A, outline of alimentary canal of human embryo of twenty-eight days (His): pb, pituitary
fossn ; tg, tongue; Iz, primitive larynx; o, esophagus; fr, trachea; &, lung: & stomach: p, pancreas; hd,
hepatie duct; =, yitelline duet; al, allantois; hg, hind-gut; Wd, Wolfian duct; & kidney, B, ontline
of alimentary canal of human embryo of thirty-five days (His): b, pituitary fossa; fg, tongue ; iz, primi-
Hve larynx; o, esophigus; tr, trachen; Iy, lung; &, stomach; p, pancreas; hd, hepatle duct; ¢, cecum;
ef, cloaca; & kidney; o, anus; gp, genital eminence: £, caudal ProOcEss,

former left side becoming directed anteriorly and npward, its former right side
looking backward and downward. The cecum for a time is situated high up
and in close relation with the transversely placed portion of the large intestine ;
later the blind end of this part of the gut descends, owing to the development
of an intermediate portion which assumes the position and characteristics of the
ascending colon. The cecum for a time is of uniform size ; its further growth,
however, is marked by the failure of the apical portion to keep pace with the
increase in size of the remaining parts of the gut ; in consequence, that portion
which morphologically represents the end of the cecum remains as a narrow
tubular attachment connected with the head of the large gut, this appendage
constituting the appendiz vermiformis—the oldest part of the cecum.
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through the umbilical opening into the allantoie stalk, in which, up to the
twelfth week, they are normally present; after the third month, however, the
coils are permanently withdrawn into the abdominal cavity.

The liver first appears about the fifteenth day as a diverticulum (Fig. 106)
from the ventral wall of the fore-gut, surrounded at its end by a thick layer
of cells, The organ is rapidly formed, the single diverticulum almost imme-
diately dividing into two, which in turn send off' secondary and tertiary sprout-
like extensions of zolid cell-masses.  These eylindrical masses anastomose and
form networks of cells throughout the mesodermic tissue assigned to the pro-
duction of the liver. The spaces within the meshworks are oecupied by the
richly vaseular mesodermie tissue which supplies the connective tissue and the
contained blood-vessels and bile-duets.

The pancreas (Fig. 105) and the salivary glands are developed as solid
outgrowths from the epithelium of the digestive tract. The eylindrical cell-
masses at first are slender, solid, and rather club-shaped at their free ends,
They later acquire a lumen and expand into the characteristic compartments
of a racemose gland.

8. Respiratory Tract.—The respiratory tract is closely related in its devel-
opment with the digestive canal, since it is formed by a direct evagination from
the ventral wall of the lower portion of the primitive pharynx. The primitive
trachea grows downward for some distance parallel with the esophagus, and then
divides into branches which correspond to the primary and secondary bronchi
(Figs. 104, 105) ; subsequently each of these undergoes repeated dichotomous
division, the resulting twigs in turn giving rise to smaller branches until the
ultimate compartments of the pulmonary tissue are developed. The smaller
primary bronehioles are solid eylinders at first, their lumina appearing later.
The entodermic portion of the respiratory tract, directly derived from that of
the primary digestive tube, forms the epithelial parts of the organs, the con-
nective tissues and vascular constituents of the same being products of the
mesodermic tracts into which extend the epithelial masses.

9. Development of the Genito-urinary Organs.—The early stages of
the human embryo, as well as of other mammals, mark the appearance of
the paired Wolffian bodies and the Wolffian ducts, which for a time repre-
sent a functionating excretory apparatus (Pl. 16), the ancestor of the per-
manent kidneys.

The Wolffian duet appears about the fifteenth day as a longitudinal cell-
mass extending thronghout the posterior half of the embryo. The duct is
formed by the evagination and isolation of portions of the mesothelial lining
of the body-cavity, the resulting cylindrical cell-mass forming a cord that
extends at first to the surface ectoderm, with which it has temporarily close
relations (Fig. 107). These appearances have given rise to the views advanced
by several investigators, according to which the Wolffian duet is ectodermic in
origin. Careful examinations of suitable preparations show that the relations
of the developing Wolflian duet to the ectoderm are only secondary, and that
the initial steps in the formation of the duct oceur, as stated, as evaginations of
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The Waolffian bodies inerease rapidly during the second month, gaining in
size by the growth of the primary tubules and by the formation of new ones.
These bodies act for a time as functionating exeretory organs, the period of
their greatest development being about the eighth week. After this time they
undergo retrogressive change, o that by the fifth month the Malpighian bodies
have largely disappeared and the entire organs become atrophie.

In view of important differences in growth, funetional activity, and mor-
phological significance of various parts of the Wolffian body, there are recog.-

Fig. 1M, —Reeonstroeted human embreyo of about twenty-eight daye (His): =TV, hrain-vesicles:
ne, neural canal; neh, notochord ; of, olfuctory pit; v, au, cardiae ventricle and auricle; va, do, ventral
and dorsal acrtee: da’, termination of doreal norta; @b, median part of thyroid body; tr, larynx; i, lung .
s, stomaeh: p, pancreas; §, intestine: ¢, intesto-vitelline duct: ef, allantoie duot; k kidney; wes, left
superior vens enva; of, cardinnl vein; py, portal vein; vas, vena ascendens, collecting blood from nmbil-
ical and portal veins; we, umbilical vein.

nized an anferior segment, corresponding with the head-kidney of lower types,
always backward in its development in mammals; a middle segment, which
from its relation to the generative organs in their formation may be regarded
as the sexual portion of the organ; and a pesterior segment, likewise rudi-
mentary in development and in the nature of the organs to which it contributes.
The middle segment is of most importance both functionally and morpho-
logically : this portion is sometimes designated the mesonephros.

The Miillerian Duct.—Coincidently with the formation of the Wolflian
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the imperfectly formed septum between the rectum and the urinogenital pas-
sage reaches perfection, whereby the complete separation between the aliment-
ary and genito-urinary canals is effected.

In the male (Fig. 115, ¢, E, 6) the genital tubercle elongates to form the penis,
while the lips of the genital furrow on its under surface umite to form the

F16. 116—Development of external genital organs of human fetus (Ecker-Ziegler models): A, B, indif-
forent type, Aith to eighth week: cfo, cloaca; {, lower Limb: gf, genital tubercle; gr, genital ridge; af,
genital fold ; g, genital groove. C, E, G, organs of male type: gp, glans penis: gr, genital ridge; gf, geni-
tal fold; oo, genital groove ; per, perineln ; , ANUS; pr, preplee ; s serotum; r, raphe, D, F, H, organs
of femals type: o, clitorls; gr, genital ridges; qf, genital folds ; wg, urinogenital fssure; per, perinawm;
a, anus; pe, prepuce of clitoris; Lmaj, Inbin majorn ; Lmén, labia minors ; v, vestibule ; vag, vagina.

penile portion of the urethra; coincidently, the closure of the edges of the
urinogenital passage takes place, the tube thus formed becoming eontinuous
with the anterior part of the urethra just formed. The primitive genital
ridges or outer genital folds grow together and eventually form the serotum,
into which the testicles descend shortly before birth.

In the female (Fig. 115, n, ¥, 1) the genital tuberele remains relatively small
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appropriated by the enormously developed cerebral mantle formed by the rapid-
growing cercbral hemispheres; in consequence of the covering in of the mid-
brain thus effected, the derivatives of this segment, as the corpora quadri-
gemina, occupy a position in the base of the adult brain instead of their
morphologically normal place, The extent to which the cerebral mantle

B

Fra. 122 —Fetal brain at the beginning of the sighth month (Mihalkovica): A, superior, I, lateral, G,
mesinl gurfice ; R, fissure of Holando; pre, precentral fisgure ; Sy, Sylvian fissure ; intp, interparictal flssure ;
poe, parieto-occipital fissure; pil, parallel fissure ; colim, calloso-marginal fgsnre; une, uncus; omle, calea-
rine fissure.

covers the remaining parts of the encephalon, including the cerebellum, is
distinctive of the human brain (Figs. 121, 122),

The inter-brain undergoes great differentiation, its derivatives forming numer-
ous highly speeialized organs, among which are the eyes and the pineal and
pituitary bodies. For the complicated details of the development of the
various parts of the brain the reader must be referred to the special works on
embryology. The following table, however, modified from Hertwig, will serve
as a general indication of the genetie relations existing between the more im-
portant parts of the encephalon and the primary cerebral segments :

DEverLorMEST oF THE Humaw Brams.

— e —

‘{JFE?S,]:!;. Sﬁgﬁﬁ‘r FLOOR. Roor, RInEs, CAVITY.
—_— - —-1_ A,
1. Anterior perfor- | Great cerebral mantle; eorpus | Laternl Brain-mantle.
Fore-brain. ated  spaces;| cnllosum: fornix. vantri-
i alfctory cles.
Anterior lobes.
rimr;r e o= B o e
Ly 2. Opic chissm; | Pineal boddy; | Opticthalamd. | Third ven-
vesicle. | Interlienin, Itu'hr!r cling- lmturiﬂr-cm:lf-n- i uieffn
reum ; infun- missire : v
ibulum; cor- | lum interpos-
| poramammil. | itam. e
1l. 3. Cerebral pedun- | Corpora quad- | Genienlat Aqueduct
Middle | Mtd-brain. | clea; ! poste.|  rigumiine ol e
fnary ﬂnrjwrtnm'l.ml. brachia. vius.
in- Inmins.
vesiele, e m— ey B.
1, Pons Varolii, Anterlor med- | Superlor amd| | Brainstalk
Hind-tirain. ullary velum; | middle pe-
cerehellum ; duncles  of
111, posterior mod- | corebellim,
Posterior ullary veloam. | Fourth
Erintaary i 5 ! | \‘:"'IE';II'E"-
5L | 5 Medulla oblon- | Thin  covering | Inferlor  pe- | :
veslele. | 4 porbenin, gk, | of posterior | “cl:mﬂm Wur'
| part of fourth cerehelium.
ventricle,
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ectodermie epithelial pouches, the optic vesicle and the lens-sae, around which
the adjacent mesoderm differentiates into vascular and fibrous envelopes, The

Fi6. 124.—=Section through

Fig. 1%.—=Section through

F16. 126.—Section through developing

head of ten day rabbit em- developing eye of eleven day  eye of eleven and & half day rabbit em-
bryo, exhibiting primary optic  rabbit embryo (Piersol): &, bryo (Plersol): &, fore-brain connected
veszel (0) protruding from  fore-brain connected by stalk with optic vesicle (o), nearly effieed by
fore-brain (R) and coming in with optie wesicle (o), whose apposition of invaginated anterior seg-
contact with surfice cetoderm  anterlor wall is partly invagl- ment (r) with posterlor wall (p): [, lens-
{¢) ; m, surrounding mesoderm nated; { thickened and de- sac completely closed and separated from

(Plersol). pressiad lens-area.

cetoderm ; § tissue within secondary optic
cup derived from surrounding mesoderm,

first trace of the visual organs appears very early—at the fifteenth day—as the

thirteon diy rabbit embryo (Flersol): e, ectoderm ;
f, lens, conglsting of anterior nucleated division
representing thin front wall of lens-sac, and greatly
thickened posterior division completely filling cav-
ity of sao by clongated fibrés whose nuclel present
crescentic zone (£) ; p, posterior plgmented layer;
v, specinlized anterior retinal layer; 4 point where
layers of optie vessels become continuous: o, ex-
treme poripheral section of tissne of primitive
aptic narve connected with vaseular tanio (v} oeen-
pying posterior surface of lens: m, surconnding
mesoderm, which (at £) grows between lens and
riting,

conspicuons optic vesicles (Fig. 128),
which are formed as lateral evagina-
tions from the hinder part of the ante-
rior primary brain-vesicle ; later, when
the optic vesicle opens into the cerebral
cavity by means of the optie stalk, the
latter communicates with the inter-
brain. The original optie vesicle soon
exhibits indentation of its anterior wall
(Fig. 125), the invagination progress-

B

S

F1e. 128.—A, briin of two day chick embryo:
B, brain of human embryo of three weeks (Hig),
Bhows the development of the optic vesicles and
brain-vesicles: fb, fore-brain; @, inter-brain: ov,
optie vesleles,

ing until the displaced layer comes in contact with the posterior and outer
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Fig. 132 —Diagram of fetal circulation before birth ; the arrows indicate the gourse of the blood:
current; the colors show the chinracter of the blood carrled by the different vessels.
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epithelial labyrinth, while the tissue slightly removed gives rise to the periotie
cartilaginous capsule which later is replaced by bone. The important spaces
occupied by the perilymph are formed relatively late, since they arise by the
breaking down and channelling of the mesoderm surrounding the epithelial
tubes. In the cochlea, for example, the ductus cochlearis, with its epithelial
lining, represents genetically the oldest part, while the scala vestibuli and the
scala tympani are of more recent origin, since they are formed by partial dis-
appearance of the mesodermic tissues.

2. PeysioLoeY oF TEE FETUS.

Nutrition and Growth.—It is evident that the life of the ovam, what-
ever its character, whether vertebrate or invertebrate, picean, amphibian,
reptilian, avian, or mammalian, can ﬂ-ll]y‘ be maintained when the fundamental
necessities of life—adequate supplies of oxygen, water, and suitable nourish-
ment—are provided. The ovum and the early embryo being without means of
securing these advantages, such provisions must be ensured by the arrangement
of the immediate environments, whether these be within the maternal tissues
or within the protecting structures of the shell or the surrounding medium.

The loss of yolk, which there is good reason for believing the mammalian
ovum has suffered during its evolation, is compensated by the nutritive mate-
rials supplied to the developing ovom by the adherent disens proligerns, and
by the secretions of the oviduet and uoterus which are taken into the interior
of the ege by osmosis through the zona pellucida and the primitive chorion.

The Fetal Cireulations.—The earliest eireulation, the vitelline (PL 15), is
well established during the third week. The blood passes from the network of
the vascular area, by means of the large vitelline or emphalo-mesenteric veins,
into the sinus venosus, and then, after mingling with the blood returned by
the systemic veins from the body of the embryo, into the auricnlar segment
of the young heart. From the anterior or arterial end of thizs organ the
blood is earried by the fruncus arferiosus into the aortie arches, henece into the
primitive aorte, a small portion passing into vessels supplying the embryo,
while the greater part enters the vitelline arteries and once more gains the
vascular area.

The development of the allantoic vessels and the placental cireulation
necessitates additional blood-currents, in the direetion of which the now
rapidly developing heart and liver exert an important influence. For a time
all the blood returning from the placenta passes through the liver before
reaching the heart ; later, when the hepatie capillaries can no longer accommao-
date the entire placental cirenlation, the ductus venosus is established.

During the later months of gestation the so-called * fetal cireulation " (Figs.
132, 133) presents the following details: After purification by the respiratory
interchanges carried on within the placenta by association with the maternal
circulation, the blood is conveyved by the single nmbilical vein to the under sur-
face of the liver ; here the current divides, one part joining the venouns blood
within the portal vein collected from the intestines, and traversing the hepatie
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ever, months elapse before the union becomes complete. In case this union is
never perfeetly effected, a small communication may remain throughout life as
a congenital defect, of slight or grave import depending upon the extent of
the faulty union.

The establishment of the vitelline cirenlation, the first one of the embryo,
marks the introduction of an important nutritive apparatus in animals possessing
large yolks, which in them constitute sources of nourishment of great conse-
quence. In man and other mammals, however, the appearance of the vitelline
circulation must be regarded rather as the expression of formative processes
whose usefulness has largely disappeared in consequence of the profound
modifications which the diminution of yolk and the greater dependence on the
maternal tissues have witnessed. While in mammals the exposure of the
fetal blood-stream over the extended walls of the vitelline sac or umbilical
vesicle affords an opportunity for a limited exchange of gases, the amount of
nutritive materials directly taken up and appropriated by the embryo must be
very insignificant.

The deficiencies of the vitelline circulation in mammals, however, are com-
pensated by the active development of the allantoic vessels and their further
specialization into the all-important placental cireulation, whereby the respi-
ratory and nutritive necessities are secured to the fetus throughont the last
two-thirds of gestation.

The placental cireulation, by means of which the respiratory interchange of
gases and the passage of nutritive substances from the maternal blood to that
of the fetus is effected, is undoubtedly the principal, and practically the sole,
source of those substances necessary to maintain the life of the developing ani-
mal. The liguor amnii has long been regarded as an additional souree of nutri-
tive materials, in view of the fact that this fluid is undoubtedly swallowed by
the embryo and taken into its intestinal canal, as shown by its presence, as
well as the presence of hairs and epidermal cells at a later stage, within the
gut. The composition of this fluid, however, renders it highly improbable
that it contributes in any appreciable degree to the nourishment of the fetus,
containing as it does nearly 99 per cent. of water. The liquor amnii, never-
theless, serves an important purpose in supplying the water necessary for
the fetal tissues, since the latter must contain water in excess, according to
Preyer, in order to extract the albumen and the salts from the blood brought
by the nmbilical vein.

The fetal placental vessels convey albumen, salts, and water from the mater-
nal blood into the cireulation of the fetus, as well as the oxygen absorbed
by the red blood-cells during their sojourn in close proximity to the sinuses
filled with the blood of the mother. The soluble salts probably pass from
the maternal blood into the fetal blood by simple osmosis. That the albu-
minons substances, however, are so transferred is very donbtful, but the solution
of this question, it must be admitted, so far has been unsatisfactory. The
ingenious explanation advanced by Rauber, that a physiological transmigration
of lencocytes from the maternal tissues into the fetus furnishes the means of
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The direct proof of the source of oxygen from the placenta has been sup-
plied by the investigations of Cohnstein and Zuntz, who examined the blood
of the umbilical vein in sheep, and found it richer in oxXygen than that within
the umbilical arteries, althongh the difference between the arterial and the
venous blood during intra-uterine life is muoch less marked than after birth
(Halliburton). The spectroscopic analysis of blood from the human umbilical
vessels by Zweifel showed the presence of the oxyhemoglobin bands before
respiration was established.

The consumption of oxygen by the fetus, as meazured by the necessities of
its own heat-production, is relatively small, since the maintenance of its tem-
perature is greatly facilitated by being surrounded by the liquor amnii, the
warmth of which is almost equal to that of the fetal blood. The fetus is still
further favored by being spared the necessity of taking within its lungs and
alimeniary tract snbstances which must be warmed to its own temperature at
the expense of its own heat. The presence of the warmed liquor amnii also
prevents calorie loss by either radiation or evaporation,

The pre-natal functions of the fetus include limited activity of the kidneys
and preparatory exercise of the organs and glands connected with the alimentary
tract and the integument.

The early excretory apparatus of the embryo is represented by the Wolffian
bodies and their duets and the allantois. The yvellowish fluid collected within
the allantoic sac after its secretion by the Wolffian bodies eannot be regarded
as urine in the strict sense of the term, since its elaboration long precedes the
development of the fetal kidneys. There is, however, a similarity between
the usnally alkaline allantoie fluid and the later secretion of the fetal kidneys,
the fluid often, but not invariably, containing urea, uric acid, the alkaline
chlorids, phosphates, and sulphates, as well as iron, caleium earbonate, and
allantoid. The early presence of urea and the urates renders it highly prob-
able that the decomposition of albumin with oxidation begins at an early period
of intra-uterine life, the excreted substances being taken from the still imper-
fectly differentiated fetal blood,

The guestion whether the kidneys under normal conditions regularly secrete
urine before birth has received much attention and various answers. The
weight of evidence undoubtedly establishes the exercise of such function, but
exactly the period at which the secretion of urine first takes place is still unde-
termined. After the establishment of communication between the bladder and
the exterior of the body by the formation of the urethral eanal, the urine is
discharged, during the later weeks of gestation, into the amniotie fluid, with which
it is in part swallowed by the fetus, The coloring matters of the uring are
elaborated only in very limited quantities, as shown by the well-known pale
tint of the fluid voided by the new-born child.

Digestive Tract—The pre-natal activity of the glands conneeted with the
fetal alimentary tract is a matter of much interest in view of the demands
made upon these organs immediately after birth to supply the ferments neces-
sary in the process of digestion and assimilation. The inherent difficulties
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absent before this secretion is poured into the intestinal canal, as well as in
cases of malformation in which the elaboration of bile is wanting. The view
attributing to the swallowed liquor amnii an active rdle in the formation of
the meconium is opposed by the presence of this substance in malformed
fetuses in which the possibility of entrance of the amniotic fluid into the intes-
tines was precluded.

Before the secretion of bile meconium is not present. Hennig observed
light vellowish-green meconium in a fetus at the beginning of the fourth
month. The beginning of the fifth month usually marks the period from
which the meconium is constantly present. This substance, in addition to the
bile, consists of the unabsorbed portions of the intestinal mucus and juices,
the secretions of the glands of Brunner and of the pancreas, and of the swal-
lowed amniotic liquid, together with such remains as lencocytes, intestinal epi-
thelium, lanngo, epidermal cells, and fat from the vernix caseosa carried into
the gut-tract along with the liquor amnii.

The chemical compaosition of meconium, as ascertained by Zweifel, includes
from 20 to 27 per cent. of solids, of which about 1 per cent. is inorganic, the
remainder organic; the amount of fat and fat-acids and of cholesterin is the
same—abont .75 per cent. The inorganic constituents include the phosphates
and sulphates of magnesium and ealeium, sodium chlorid, and oxid of iron.
The principal organie substances are the more or less changed bile-salts, the
unaltered bile-pigments, bilirubin and biliverdin, and mucin.

3. MurLtirLE CONCEPTIONS.

The fecundation of more than a single ovum, or, as often less accurately
termed, “ multiple pregnancy,” is by no means an infrequent occurrence, as
the nomercus births of two or more children testify. Multiple conceptions
may result in the birth of twins, triplets, and, as great rarities, quadruplets;
a number of well-authenticated instances of five children at one time are
recorded ; and even an apparently trustworthy ease of the birth of six, four
boys and two girls, has been reported by Vassalli. The reputed births in
excess of this number are apocryphal.

The most extensive series examined with a view of determining the rela-
tive frequency of multiple conceptions is that studied by G. Veit, which
included the records of thirteen million births in Prussia. According to these
statistics, twins occur ounce in 88 births; triplets, once in 7910 ; and quad-
ruplets, onee in 371,126, About a dozen authentic cases of five at a birth
are recorded in medical literatore f]{a][nnhach}, The statisties of different
eountries seemingly point to considerable variations in the frequency of twins;
thus, in Bohemia twins oceur once in about 60 births, while in France they
appear only once in every 100. Recent statistics supplied by the Board of
Health of New York and of Philadelphia place the frequency of twin births
in these cities at 1 in every 120 births. In aceepting such conclusions, how-
ever, possible ervors arising from differences in the character and completeness
of the statistics compared must not be overlooked.
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finally it is represented by the greatly flattened and attennated remains npris-
oned against the uterine walls, then constituting the “ fetus papyraceus ™ of the
teratologist. Conspicuous, and sometimes remarkable, disparity in the perfec-
tion of growth and development may exist in twins at birth, the more favored
fetus sometimes exceeding the smaller threefold in weight, the difference depend-
ing upon the nutritive advantages enju;.'etl by the one at the expense of its less
fortunate fellow. In consequence of this disparity it sometimes, though very
rarely, happens that the fully-matured fetus is expelled at term, while the still
imperfectly developed fetus is retained for a time within the uterus until its
development has progressed farther toward completion, when it in turn is born,
Two remarkable cases in which double uteri were present have been recorded
by Barker and Generali, where intervals of forty-three and thirty days respec-
tively intervened between the births of the two fetuses. It is the occurrence
of such cases which is erroneously regarded as a fact in support of the pos-
sibility of superfetation.

Triplets may originate, it is evident, from a single ovum or from two or
three distinet eggs, a frequent arrangement being that one child is derived
from a distinct ovum and two from a single ovam. Upon the manner of
their origin depend the arrangement and relations of the placenta and mem-
branes. Quadruplets may exist as double twins, or they may result from a
combination of a single birth with triplets.

Ploral conceptions, on the one hand, may result from a single coitns,
whereby are impregnated ova which have simultaneously been discharged from
the sexual gland, prepared for the reception of the male elements; on the
other hand, repeated impregnations may occur after different, though closely
following, sexual acts, these resulting in the feenndation of different ova which
have been liberated at slightly separated moments, but which belong to the
same ovulation. This possibility has received recognition in the term super-
fecundation or superimpregnation, by which is understood the fecundation of
two ova, belonging to the same period, by different sexual acts. Conspicuous
examples of such oceurrences arve afforded by instances where a pegress gives
birth to a white and a black child.

While the occurrence of superimpregnation is undisputed, superfetation, or
the possibility of ova which originate from different ovulation pf:rinds_, and there-
fore liberated at eonsiderable intervals, b-eing im]}reg:mted by sexual acts widely
separated, is not admissible.  While instances of the delayed birth of a second
child are adduced in support of the recognition of the possibility of superfeta-
tion, the obvious physical impossibilities of the assumed oecurrence are unan-
swerable objections to the validity of such interpretation. When the rapid
and important changes in both the ovum and its environment that follow
fecundation are reealled, the impossibility of spermatozoa reaching and im-
pregnating an additional ovum on the one hand, and of the ovum, even
although fecundated, descending the Fallopian tube to the uterus, on the
other hand, is manifest, - The cases cited in support of superfetation are all
explicable from the well-known facts attending the unequal growth and devel-
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the uterine cavity, at the expiration of the fifth month, is the augmented size
of the uterus produced by the mechanical distention caused by the rapidly
growing fetus, The enlargement of the uterus, moreover, is not directly
dependent upon the presence of the ovum, but iz due to actual increase of tis-
sue, as shown by the fact that the hypertrophy of the organ progresses up to
the fourth month in extra-uterine pregnancies, the same as if' the ovum were
present within the uterine cavity.

The hypertrophy of the uterus at first affects equally all parts of the viseus,
but later the fundus and the body grow more rapidly than the cervix. The
changes which affect the uterine walls consist of thickening of the mucous
membrane, increase of the muscular tissue, augmentation of the connective
tissue, and enlargement of the blood-vessels, the lymphatics, and the nerves,
As a result of these alterations the walls for a time reach a thickness of 1.5
centimeters (§ inch); but this excessive growth is followed by a marked
reduction resulting from the distention incident to the later months of preg-
nancy, when the extended uterine walls measure but 5 millimeters (1 inch)
in thickness,

The increase of the museular tunie is effected not only by excessive growth
of the already existing involuntary musecle-fibres, which increase from ten to
eleven times in length and from three to five times in breadth, but also by the
formation of new muscular elements which likewise soon acquire the dimen-
sions of .5 millimeter in length by .02 millimeter in breadth.

The lumina of the uterine blood-vessels ave materially inereased, the arteries
becoming wider and longer—without, however, entirely losing their tortuosity
—and the veins dilating into large venous channels, the sinus uterini, which
penetrate hetween the museular faseiculi and which are particularly well devel-
oped within the placental area. The walls of the venous canals are intimately
united with the surrounding and likewise hypertrophied connective tissue, in
consequence of which arrangement the walls of these vessels do not collapse
when mutilated, but remain more or less gaping. The lymphatics of the
mucosa and the musenlar tunie considerably enlarge, The nerves distributed
to the uterus also share in the increased growth, especially the ganglion cervi-
cale, which more than doubles its usual size.

The form of the uterus undergoes a marked series of changes during preg-
nancy. During the first three months the pyriform shape is retained ; subse-
quently the organ becomes more expanded in its lower segment, and by the
fifth month presents a form intermediate between the spherical and the pyri-
form, the longest diameter being vertical, and the antero-posterior dimension
being greatest just below the middle of the body (Webster). Late in preg-
nancy the pyriform or egg chape once more predominates, owing to the dome-
like distention of the fundus and the broadening of the lower segment.

During the early months all parts of the uterus increase with equal rapidity ;
after the fifth month, however, the cervix participates but slightly in compari-
son with the rate of growth manifested in the upper part of the organ. While
hypertrophy of the cervix is admitted by all, the extent to which this portion
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anteriorly, but more conspicuous on the posterior wall, constitutes Miiller's
ring, which Bandl regards as indicating the upper border of that part of the
corvical canal which is unaffected until the dilatation of labor takes place.
Schroeder, on the contrary, views this ridge as the true os internum, and the
zone included between his contraction-ring above and the one in question
below as the inferior segment of the uterus.

From the foregoing it is evident that the significance of the zone included
between these two rings is the principal question at issue, some authorities
regarding it as a part of the true uterine sac, while others consider it to repre-
sent the upper part of the cervical canal, that unfolds before the termination
of gestation and thereby contributes to the extension of the uterine sac. Ac-
cording to the first view, the cervical canal retains its integrity throughout
pregnancy ; according to the second, the canal participates to a limited degree
in the formation of the fetal receptacle by dilatation of its upper portion
toward the close of gestation. While both views claim distinguished names
in their support, the weight of evidence seems to lead to the acceptance of the
doctrine attributing a limited participation of the cervix in the formation of
the uterine sac of pregnancy.

The cervix of the uterus of the sexually mature virgin is about equal in
length to the body of the organ, and only in women who have borne children
is the neck relatively shorter (Kussmaul). During the first three months of
pregnancy the cervix partakes equally in the general hypertrophy affecting the
uterus (see Fig. 137), and reaches a length of 6 centimeters (24 inches) or more.

While it is only from the seventh month that the os internum exhibits a
tendency to expand into the adjacent uterine cavity, the forces leading to this
unfolding begin their influence very much earlier—in fact, as soon as this
portion of the uterus has reached its maximum hypertrophy, or from about
the fourth month of gestation. In addition to the effects of the presence of
the fetus, the traction exerted by the muscular bands—retractor fibres of
Bayer—which pass from the outer layers of the uterus into the round and the
sacro-uterine ligaments is an important factor in causing the gradual unfold-
ing of the cervical canal. The dilated, funnel-shaped eavity contributed by
the cervix for a long time retains its flattened plice and is covered by ciliated
columnar epithelium ; its mucosa finally undergoes conversion into the
decidua by changes identical with those taking place in other parts of the
uterine mucous membrane. As a result of these changes the cervical canal
shortens, and at the close of gestation measures from 3 to 4 centimeters (1 to
1} inches). The unfolding of the cervical canal takes place earlier in primi-
pare, owing to the greater resistance of the comparatively rigid museular tis-
sue of the body of the uterus, until now unaffected by the changes of preg-
nancy. These changes result in a general softening and elasticity of the body
of the nterus from the beginning of gestation, the cervix retaining its usual
firmness during the earlier months almost unimpaired, Toward the close of
pregnancy the vaginal portion of the cervix projects less and less, the seeming
shortening being probably due, in part at least, to the swelling and greater
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symphysis to the juncture of the third and fourth sacral vertebrs. At the
termination of pregnancy, but before the usual sinking of the uterus within
the pelvis has oceurred, the lowest limit of the peritoneum, according to the same
observer, has ascended and is now marked by a line passing from the centre
of the symphysis to the sacral promontory.

These conclusions are not confirmed by examinations of frozen sections
made by Webster, since this author finds the inferior limit of the peritoneal
pouches during pregnancy as low as in nullipare.  The changes in the ante-
rior relations of the peritonenm of the vesico-uterine fossa, whereby the peri-
tonenm becomes stripped from the bladder, are usnally regarded as due to the
elevation of the uterus and to the consequent mechanical effect, which together
are also supposed to exert an influence by which the floor of the pouch of
Douglas is raised. Webster attributes the stripping of the peritoneum from
the bladder, on the contrary, to the drag caused by the graduval sinking of the
pelvie floor, sinee the delicate subserous tissue gives way under the traction,
and the peritoneum consequently does not follow the posterior wall of the
bladder in its descent. The extent to which the stripping of the serous cover-
ing takes place depends largely npon the eapacity of the peritoneal folds exist-
ing in the non-pregnant condition, as when these are ample less displacement
follows than when the traction eannot be met with supplementary tissue,
According to Webster, the central portion of the pouch of Douglas at no time
during pregnaney becomes elevated ; this author further points out that the
sinking of the uterus may be progressive from the middle of pregnancy,
resulting in the marked downward displacement of the organ sometimes
observed before the end of gestation.

The vagina also exhibits changes resulting from the exaggerated nutrition
of pregnaney. These changes include greatly inereased vaseularity, thickening
and softening of its mucous membrane, whose folds become less rigid and eon-
spicuous, and hypertrophy of the muscnlar tunie with great dilatation of the
blood-vessels. In consequence of the large quantity of blood contained within
the less compact tissues, the vaginal surface presents a bluish tint in contrast
with the bright red of its usual condition. This change of color is regarded
by some as a valuable objective sign of pregnancy.

The external genitals likewise participate in the inereased hyperemia of the
generative tract, the unusnal development of the blood-vessels and the lymph-
atics inducing a condition characterized by softening and greater infiltration of
the tissues, hence the wulya appears particularly prominent. The excessive
vascularity of the parts finds expression in the dusky hue and the unusual
activity of the sebaceons follicles and the sweat-glands of the labia.

The articulations of the pelvis exhibit to a limited degree changes due to
pregnancy. These changes are manifested by an unusual softening and vasen-
larity of the interartienlar cartilage, particularly that of the symphysis, in
consequence of which there takes place a certain amount of loosening, attended
in some cases with slight movement. Whatever temporary inerease in the pel-
vie houndary may thus be secured, the gain at best is probably very insignificant.
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greater general volume in the breasts, depending upon an increase hoth of
the interlobular connective tissue and fat and of the true secreting tissue of
the glands. The enlargement of the breasts begins as early as the second
month, but it does not become conspicuous until toward the middle of preg-

Fig. 185—Virgin nipple and arecla: 1, nipple; 2, areola; 3, tubereles of Morgagni: 4, erevies ot base

of nipple.
nancy. On touch the periphery of the organ presents uneven and knotty
masses consisting of the enlarged acini and lobules of the rapid-growing
glandular tissue imbedded within the areolar and adipose tissue. The ulti-
mate compartments of the secreting structure become earliest enlarged ; conse-
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Fra. 136.—Nipple and breast of pregonancy: 1, nipple with openings of milk-dnots; 2, primary areola;
4, glunds of Montgomery ; 5, secondary areole: 6, venous eirele of Haller,

quently the increase is first noticeable at the periphery, afterward extending
along the course of the larger ducts toward the centre of the organ. The dis-
tention of the skin due to the augmented volume of the glands is especially
marked over the periphery, in which location reddish, bluish, or whitish strie,
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In pregnancy the composition of the blood, which is increased in quantity,
is profoundly altered, as many careful analyses prove. The quantity of blood
present before pregnancy would be inadequate to meet the condition of preg-
nancy. Thus, the blood is increased in its watery elements and white corpus-
cles, but is made deficient in the element of albumin, is increased materially
in the amount of fibrin, and is diminished in the proportion of red corpuscles
—conditions of anemia, hydremia, and hyperinosis. This hyperinosis is also
angmented after parturition, because at this time large quantities of effete
materials are thrown into the circulation.

Instead of a blood-change called “ plethora” being present, it should be
recognized as one of anemia and hydremia or of chlorosis. If called “plethora,”
it should be named serous plethora. Individual variations in the quantity
and quality of the blood are dependent on many conditions of hygiene and
diet ; poor hygiene reduces the blood to marked chlorosis and hydremia. The
surrender of the maternal nutritive material to a growing fetus and a devel-
oping uterus, to pelvic tissue, and to glands means a great tissue-drain on the
maternal cirenlatory fluid.  As these changes in blood-quality are most marked
at the close of utero-gestation, the attending phenomena must be those that
are most strongly shown. Certain thrombotic affections observed in preg-
nancy and after delivery are thus explainable. In place of the blood-supply
at this time being improved by bloodletting, it must clearly be evident that
venesection is strongly contra-indicated, for it tends further to aggravate the
abnormal alteration. To Cagzeanx are we indebted for much of our present
knowledge of the blood-changes of pregnancy.

Certain viscera of the eirculatory apparatus are also much modified in size
and in function. The heart becomes physiologically hypertrophied—a fact
known for many years and determined by numerous observations. This hy-
pertrophy is a wise provision of nature to meet the increasing exigencies of
the blood-supply in the advancing months of pregnancy. Hypertrophy of the
heart is constantly present to a considerable degree, the whole weight of this
organ being one-fifth more in the pregnant than in the non-pregnant state.
The left ventricle, the propelling part of this organ, is alone affected. This
physiological hypertrophy remains doring the period of lactation in those who
suckle their children, otherwise the organ quickly diminishes in zize; hence
in women who have borne many children the heart may remain permanently
large. Incident to the total blood-supply in pregnant women the maintenance
of the circulation demands either greater frequency in the heart-contractions
or an inerease in the entire quantity of blood entering the left ventricle. The
multiplied vascular elements of the pelvic organs also increase the labor
thrown on the heart.

Disturbances of the ecirculatory organs are very often seen. Thus,
palpitation, while purely sympathetic in the earlier months of gestation,
later come on from the encroachment of the enlarged and enlarging uterus
pushing up the diaphragm and embarrassing the heart’s action. The
blood-changes of anemia and of hydremia may be so great that edema
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the abdominal parietes, in the hips, and in the omentum. The whole figure
becomes fuller and rounder. All this increase is but so much stored-up poten-
tinl energy, to be utilized after delivery, when this energy, by the metabolism
of the body, assists the mammary function.

Rokitansky has spoken of the lamell® of osseous material on the inner sur-
face of the skull and the frontal and parietal bones external to the dura mater,
called * puerperal osteophytes.” These lamelle, which are irregular in shape,
consist of caleium carbonate, traces of phosphates, and organic matter. They
are not peculiar to pregnancy. Robert Barnes thought they sustained some
relation to the caleareons changes found in the placenta and to the fortheoming
milk. The temperature of the body in pregnaney is not materially changed,
although, according to some authorities, it is slightly lower in the morning
than during the day.

Changes in the Skin, the Gait, cmct‘ the Osseous Elements—The functional
activity of the sebaceous glands, the sweat-glands, and the hair-follicles of
the skin is increased by pregnancy. It has been said by Robert Barnes that
the growth of the hair is invigorated during pregnancy when prior to ges-
tation the hair had been falling out.

Pigmentations are quite generally observed in spots over the body, the
line albicantes being most noticeable. They are also seen ahout the abdomen,
the navel, and on the face. Around the nipples these deposits may be seen in
the form of areole, primary and secondary (see P1. 17). These pigmentations
vary much in extent and in intensity in different subjects, being more marked
in brunettes than in blondes. Seldom do these deposits completely disappear,
but they are always less after parturition. It is not unlikely that they are
the result of a temporary hypertrophy of the suprarenal capsules.

There is also a change in the gait of a pregnant woman. To preserve the
centre of gravity of the body the head and shoulders must be thrown back-
ward. This action produces a change in the gait most noticeable in women of
low stature,

Owing to the drain on the osseous elements of the blood during pregnancy
by the growing fetus, there is always a considerable delay in the union of
fractured bones.

Changes in the Urine—Owing to the hydremic condition existing during
pregnaney, the urine becomes more abundant and of a lower specific gravity.
It is thought that the kidneys become enlarged, which is probably the case.
This change in the size of the kidneys has somewhat to do with the increased
quantity of urine, but more probably the more active function is attributable
to the increased blood-supply and to the inereased arterial tension.

There are also qualitative changes in the urine. The chlorids have been
found increased, while the phosphates and sulphates are decreased, due to their
use in the growth of the fetus. The kiestein pellicle found upon the urine
of pregnant women several hours after its excretion has no necessary relation
to pregnancy, becanse it is found on the urine of virgins and on that of men.

The glucose found in the urine of many pregnant women in variable
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trace of albumin in the urine at the time of conception ; (¢) Cases in which the
existing pregnancy or parturition was attended by an albuminuria, it having
never existed before.

In the first two divisions of the above classification pregnancy aggravated
or caused a return of the albumin. In the last division albuminuoria started
during, and had been clearly attributable to, the condition of pregnaney.

Excepting, then, the cases in which the albuminuria has been due to
physiological or pathological causes, not nephritic, and not attributable to
pregnancy, the author is disposed to think that the estimate made by Schroeder
(8-5 per cent.) is not wide of the actual facts.

The oldest theory is that albuminuria and kidney disease during pregnancy
are due to mechanical pressure of the gravid uterus on the renal blood-ves-
sels, especially on the veins, All admit that this mechanical pressure pre-
disposes to, if it does not excite, the disease. This doctrine has been ably
advocated by Simpson, Carl Brown, and Cazeaux. It is not so much the
renal pressure alone as it is the intra-abdominal pressure that so acts. Support
of this theory is obtained from the following facts:

Albuminuria is more common in the latter half than in the first half of
pregnancy. More cases exist among primipars, in whom there is great ab-
dominal pressure from the rigid, unyielding abdominal walls. Albuminuria is
greater in twin pregnaney ; it is also common when there is a severe pressure
from large uterine fibroids or from ovarian cysts. Tight lacing and heavy
skirts aggravate the dizease, It is less frequent during gestation than during
labor, when pressure is greatest ; it diminishes after labor or after the removal
of the abdominal tumors. Any canse that brings about renal venous stasis pre-
disposes to and excites nephritis. For instance, valvular defects and pul-
monary emphysema, as well as pregnancy, may develop true parenchymatous
inflammation of the kidneys.

No one of all the above theories or facts constitutes a sufficient explanation
for all cases. Each fact or theory may answer for some cases; two or more i
combined afford a better solution for most. All can recognize the influence
of intra-abdominal tension with pressure on the vena cava and its branches,
especially in primiparous women. The sinking of the fetal head into the true
pelvis in the last two weeks of pregnancy, while it improves the respiration
and eirculation in general, does not relieve the renal venous stasis. While
most women feel lighter and freer during these last two weeks, owing to the
settling down of the fetus from the shortening of the cervix, the intra-
abdominal and pelvie pressure is not diminished.

So great is the significance of albuminuria during pregnancy that its pres-
ence should always be watched for. Frequent physical, chemical, and micro-
scopical examinations of the urine should be made in the latter months of

[ pregnancy. If the presence of albumin is but slight, it may be ph}'ﬁiﬂlﬂgi‘-‘ﬂu
or, if pathological, no noticeable symptoms may be observed ; but if it is con- .
siderable and persistent, and if it oceurs early in pregnancy, the prognosis is |
grave. Albuminuria is then a condition full of ill omen, although it is always
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throughout the whole period. In many or in most cases it is comparatively
mild, and does not seriously impair the health, its presence being regarded as
a favorable omen; but as there is every degree of seriousness in its nature, it
is at times so severe and so long continued that not only are parts of meals
vomited, but all foods, of whatever kind, variety, or quantity, arve also rejected.
Not only may the ingestion of food excite vomiting, but the sight or the smell
of food may also give rise to this characteristic nausea.

Morning sickness is a sympathetic disorder reflected from the uterns, It
is aggravated by unpalatable food, by sexual exeitement, and by emotional
disturbances. It is most marked in first pregnancies, and in women of highly
nervous organization—a fact ever to be considered in the management of
this affection. It is a suspicious or presumptive evidence taken by itself, but
when associated with certain other symptoms and signs it becomes a more prob-
able symptom of pregnancy. Not necessarily in the regular order of time, but
quite generally associated with this morning sickness, there are certain morbid
longings for food ; for instance, foods and drink and certain vegetable acids
formerly disliked are now desired ; the most unpalatable substances, such as
chalk, clay, and slate-pencils, may be craved ; or there may be a distaste for
the usual articles of diet. Other stomach disorders, such as acidity, flatulency,
heariburn, and unpleasant ernctations, are sometimes noticed.

Salivation is a very common accompaniment of the morning sickness when
the latter is severe. A constant dribbling of the saliva by day or by vight
oveurs in the earlier months of pregnancy, and its severity and duration
remain for an uncertain period. It has been observed to continue for months
after the abatement of the nansea and vomiting.

Toothache.—Under the above heading may also be included toothache,
which at times is a purely functional disorder ; more often it is a symptom
of aetual caries, arising from alteration of the bueeal secretion, dissolving the
lime-salts of the enamel of the teeth; or it may be the result of a morbid
determination of the ossific elements of the teeth of the mother to the bones
of the growing fetus.

2 Menstrual Suppression.— The second symptom more or less express-
ive of the existence of pregnancy is the suppression of the menses. The
function of menstruation is almost always suspended throughout the whole
period of pregnaney. So reliable is this symptom that the determination of
the end of gestation, or the time for the expected parturition, is best obtained by
adding from two hundred and seventy-eight to two hundred and eighty days
to the date of appearance of the last menstrual flow, But not invariably is
menstruation suspended following an impregnation. The most frequent ex-
ception to the general rule is found when menstruation returns once ounly ; then
it is usually for a somewhat shorter time and in diminished quantity. The
occurrence of a menstrual flow in diminished quantity and for a shorter time
in a married woman who has had her menstrual periods regular as to time,
quantity, and duration is very significant of a possible pregnancy, and the
conception must have oceurred several days before this function last appeared.
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areola, which becomes darker in color, and which is most pronounced in bru-
nettes (P1. 17). Two or more enlarged moist follicles, varying in size and con-
taining sebaceous material, are seen projecting from the surface of the areola.
In the fifth or the sixth month there appears a secondary areola (Pls. 17, 18) con-
sisting of scattered round spots, appearing as if the color had been discharged
as a shower of drops (Montgomery). Thus every structure entering into
the composition of the mammary glands is physiologieally hypertrophied.
These changes begin as early as the second month, and become more pro-
nounced as pregnancy proceeds. The two mammary glands are equally
enlarged and progressively developed. The secretion of colostrum in the
glands enhances the value of these mammary changes indicative of pregnaney,
especially if noticed in women who have never before been pregnant.  Milk is
now and then seen to ooze from the nipples of some women before delivery
(P1. 17); in most women a drop or more of colostrum may be squeezed from
the nipples after the third month. Instead of the lacteal secretion being pro-
moted, its suppression in nursing women is very suspicious of another preg-
nancy. Milk is secreted at times, though rarely, when there is no pregnancy.
Pelvie diseases, such as chronie metritis, rapid-growing fibroids, ovarian eysto-
mata, and false pregnancy, at times induce milk-secretion. Cases are recorded
of the presence of milk in the mammary glands of males. These character-
istic physiological changes, in their uniformity and progressiveness, mark the
distinguishing differences between the mammary changes of pregnancy and
those alterations noticed in size and shape of the glands from sympathy with
certain pelvie diseases—ovarian and uterine,

These mammary changes in structure, color, and funetion are of little diag-
nostic value when considered alone, but when taken in conjunction with other
symptoms they are highly probable evidences, especially in first pregnancies.
Owing to the fact that the darkening of the areola in multipare, and the
ercetility of the nipple remain more or less prominent, while colostrum may
sometimes be present for years after the cessation of lactation, it can be ap-
preciated how these signs lose their diagnostie value in women who have borne
children.

4, Functional Disturbances of the Bladder.—Funetional disturbances
of the bladder are quite often noticeable early in pregnancy. As the bladder
is somewhat dragged upon by the physiological prolapsus of the uterus in the
first month (a position rather increased in the second month), and as it is pressed
upon during the third month by the increasing normal anteversion, it can b
understood why funetional disorders of this organ may result. The bladder-
capacity is diminished, and in consequence there is an inereased frequency of
urination. The wvesical symptoms tend to diminish in the fourth month,
becanse of the ascent of the uterns from the pelvie to the abdominal cavity.
If retroversion of the uterus existed prior to pregnaney, this backward mal-
position is increased, while the uterns is pelvie in position, Because of the
increasing size of the organ, with its growing contents, there follows, at times,
from retroversion, serious urinary retention. Incontinence of urine more
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vix takes place, when the cervieal canal is merged into the upper uterine
cavity—a result, no doubt, of the incipient uterine contractions preparatory
to labor, as pointed out by Matthews Duncan.

The broadening of the cervix in the last stage of pregnancy, prior to
eight and one-half months, then, is, seemingly, not real until the last fort-
night. More or less of these changes remain even after parturition; in other
words, the cervix does not completely resume its pristine virgin firmness and
smoothness of surface or its original size.

While these changes are noticeable from pathological as well as from
physiological causes, their value in the dingnosis of pregnancy is only to be
relied upon, when associated with other signs and when taken in conjunction
with certain other symptoms.

(b) The Violet Color of the Vulvar and Vaginal Mucous Membrane.—
Dr. Jacquemin of Paris first discovered this sign, and Dr. Chadwick of Boston
has fully dwelt upon its diagnostic significance. Inspection reveals its pres-
ence. It is of importance in the earlier months of pregnaney, when there is
scen the then pale violet color, becoming more bluish as pregnancy advances.
But this sign is not of poesitive value. While arising from a venous stag-
nation in the vaginal vessels, it may come also from vaginal or uterine con-
gestion due to disease. This sign is valuable often as early as the second
month, and in the latter half of pregnancy it is highly diagnostic; then its
recognition possesses great value.

(¢) Hegar's sign, which has been given to the profession within the last
decade, possesses a great advantage. In all doubtful conditions of early preg-
nancy this sign ought to be searched
for. It is to be detected by vaginal
touch and by bimanual examination.
Its presence implies a change in the
consisteney of the lower uterine seg-
ment. The greatest changes in the
uterns must and do take place in the
body of this organ—the bed, as it were,
for the growing ovam. The neck of the
womb is less supplied with blood, and
it receives comparatively little of the
stimulus of pregnancy. The develop-
ment of the cervix is largely completed
by the fourth month. During the
first six or eight weeks of gestation
ok r:;“:‘n u:fﬁ_{:ﬁ‘%::::,“rn;ﬁ:u:-nt{:nﬂjzit':‘::r £ t't.m bu::i }"ﬂf the uterus euqu-.arg?s, espe-
able post-mortom retroversion: b, 0, decldus vers. ““1“}' in 1ts 111.“,&[‘0-].‘!05“.’-‘1"1.!."1‘ diameter.

Bimanual, recto-vaginal, or abdomino-
vaginal touch will detect some enlargement in all divections—anterior, pos-
terior, and lateral. The lower uterine segment becomes soft, compressible,
and pulsating ; above there is the projecting or bulging uterine wall, hard and
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This statement is made, notwithstanding that some of this anteversion may be
apparent, not real, the antero-posterior diameter of the organ being thickened.

Hegar's sign, recognized, as it may be, so early as the second month,
and the overhanging and softness of the corpus, the changed position of the
uterus, and the violet color of the vagina and cervix uteri, while not abso-
lutely positive signs, are highly probable evidences when associated with
some of the rational symptoms referred to. They possess a diagnostic sig-
nificance ever to be watched for and carefully estimated. They are a com-
plexus of physical signs that gives a reasonable diagnostie certainty,

6. Abdominal Changes.—Under this head are included all those changes
in size, shape, and appearance of the abdomen that may take place,

(a) Enlargement, Size, and Shape of the Abdomen.—At first, during the
first six to eight weeks, there is somewhat of a flattening of the abdominal
surface, due, doubtless to the descent of the uterus into the pelvie cavity, thus
slightly dragging the bladder downward and making traction on the urachus,
thereby drawing the umbilicus inward. The navel in consequence becomes
depressed ; hence the common expression, © A blank before a bank.” Later
in the fourth month, as the growing uterus rises for proper accommodation
in the abdominal cavity, a slight abdominal enlargement will be observed,
and the umbilicus is no longer sunken, By the fourth month the fundus
uteri has risen about 5 centimeters (2 inches) above the symphysis pubis. The
vertical enlargement progresses at the rate of fully two fingers’ breadth each
four weeks, reaching the umbilicns at the end of the sixth month, and touch-
ing the ensiform cartilage at the end of thirty-eight weeks, or eight and a half
lunar months (PL. 19, Fig. 1). The umbilicus for many weeks prior to that
time has been protruding. During the last two weeks of utero-gestation the
upper portion of the abdominal walls protrudes less and the girth of the woman
seems smaller (P1, 19, Fig. 2). The patient feels more comfortable. The cer-
vical canal is apparently shortened, the child in utero has sunken, and the pelvic
ligaments are relaxed—changes preparatory to the coming parturition. During
this time it will be noticed that the enlarging pregnant womb is symmetrical,
smooth in its contour, larger vertically than transversly, and by proper pal-
pation it will be felt to contract spontanecusly.

(b) Coloration.—On inspection of the abdomen of pregnant women there
will be recognized not only the condition of the navel, but also a changed
color of the abdominal surface, and the presence of strie, due to distention of
the abdomen. The pigmentation may extend from the pubis to the xiphoid
cartilage—the brown lines. On the sides of the abdominal walls and down
the thighs red, blue, or white markings, like cicatrices, may be seen.

(¢) Fetal Movements—Fetal movements are generally visible after the sixth
month throngh the abdominal parietes,

7. Ballottement.—Ballottement is a passive motion of the fetus, consist-
ing of the peculiar sensation felt by the examining fingers upon giving the
fetus a motion in utero. Vaginal ballottement is usually employed, although
abdominal ballottement is also practicable at times, and may be noticed for a
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positively reliable sign not only of pregnancy, but also of a live child in utero.
This sign should never be inferred to exist from the statements of the patient.
Supposed fetal movements are frequently felt by the patient, and are thought
to be, but are not, evidences of pregnaney ; frequently they ave only illusory.
These seemingly fotal motions come from the abdominal walls in false preg-
nancy or from the intestines in tympanites.

Failore to detect fetal movements does not negative pregnancy, for the
child may be dead or its motion may not be felt. To detect these movements,
place the patient on her back upon a table or a bed, with the thighs flexed and
the abdominal walls relaxed. All elothing should be removed from the abdo-
men. By palpation and renewed pressure at different parts of the abdomen
the active fetal movements may be detected ; better, sometimes, by applying
the hands to the abdomen, after first wetting them with cold water to excite a
reflex action of the fetus.

10. Uterine Souffle.—This murmur has been called  placental,” becanse
it was thought to be due to the movement of the blood through the placental
sinnses ; it has also been named the “abdominal souffle,” because it was
thought to result from the pressure of the gravid uterus on the abdominal
vessels, Neither of these two theories is correet. This placental murmur
is doubtless due to the movement of the maternal blood through the uterine
blood-vessels ; hence it should be ealled “ uterine souffle.” Heard first in the
fourth month, on the sides of the upper part of the uterus, especially the left
side, which for obvious reasons is brought nearer the anterior abdominal wall,
the murmur is at all times synchronouns with the maternal pulsation. It is
very uncertain as to its presence, tone, pitch, duration, and location ; if once
heard, it soon leaves, to return at another time or at another place. It is thus
usually heard irregularly as to time, place, pitch, and duration until the end
of pregnancy. Uterine souffle is no longer regarded as a certain proof of
pregnancy. A sound exactly resembling it is not unfrequently heard in inter-
stitial fibroids of the uterus, and it may be heard when ovarian tumors are
present. In the majority of cases of parturition it is heard for the first two
or three days in the lying-in state.

11. Fetal Heart-sounds.—These sounds are a mmPﬂT‘ﬂtinﬁ' modern
discovery. Mayer of Genoa first heard them in 1818, in examining the abdo-
men of a pregnant woman. The fetal heart-sound cannot, as a rule, be
heard earlier than the fifth month in utero-gestation. A practised ear may
sometimes detect it a few weeks earlier, as in the fourth month. As this
sound becomes stronger and louder in advancing pregnaney, its detection in
the last few months becomes very easy. The m}und may, of course, ‘be quite
feeble.  If normally vigorous, some non-conducting material, as a tumor, may
intervene, impeding its transmission, or there may be a posterior position of
the ehild, thus making it less distinet; hence the inability to hear the fetal
heart-sound ought not to negative a pregnancy. When attempts are made
for its detection, the room should be quiet and the patient should be in the
dorsal posture, with the head on a pillow and the thighs flexed lightly to
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rhythmie, the first sound being more clear and distinet than the second ; then
comes a brief pause, when the second sound is heard ; a longer panse follows
before the double rhythmic sound is again heard. The above-mentioned fre-
queney indicates that there is no relation of the fetal heart-sound to the pul-
sations of the mother’s heart. These two sounds are perfectly independent.

Because of the varying frequency of the fetal heart-sounds, attempts have
been made to base some reliable predictions as to the sex of the fetus in
utero ; but experience has proven that but little reliance can be placed on
such attempts,

The sound of a fetal heart well heard when the uterus is relatively small
—too small to accommodate a fetus of five or more months’ development—
should at onee create suspicions of an extra-uterine pregnancy.

As auscultation with the stethoscope reveals the presence of the uterine
souffle and the fetal heart-sound, the practized ear may also detect the funic or
wmbilical souffle—an intermittent hissing sound synchronous with the fetal
heart. It is referable to the umbilical cord. It is heard in but the smallest
number of cases, and its eansation is conjectural, As a sign of pregnancy it
has very little value.

There are also heard sounds produced by active movements of the fetus in
utero. Fetal movements, for instance, may be heard by the ear instead of
being felt by the hand. Their value is significant.

12, Fetal Contour.—Inspection of the shape of the abdomen in preg-
naney is also valuable ; a careful, well-trained touch by palpation may detect
the size, shape, and presentation and position of the fetus, as well as, at times,
the presence of twins in wtero.

13. Mental and Emotional Phenomena.—Pregnancy quite generally
modifies the nature—physical, mental, and emotional—of a woman. At times,
she is more vigorous, buoyant, and cheerful than in the non-pregnant state.
More generally, however, she is more or less irritable, excitable, and fretful.
As the physical appetites for food in quantity, quality, and variety are fre-
quently changed, o also is the moral sense sometimes seriously deranged.

Classification of the Phenomena of Utero-gestation.—The symptoms
and signs of pregnancy may now, for convenient study, be classified as to the
time of their oceurrence. For instance, the nine calendar months of utero-
gestation may be divided into three periods, and a classification may be made
of the aforesaid phenomena as to these three periods.

First Period of Utero-gestation.—This period comprises the first three
calendar months—the time during which the gravid uterus is enclosed within
the true pelvic eavity. The sympfoms are—(1) Menstrual suppression; (2)
gastric disorders ; (3) mammary changes; (4) vesical irritation. The signs
are—(1) Beginning patulousness of the os uteri; (2) softening of the infra-
vaginal cervix, gradually extending higher ; (3) uterus slightly lowered during
the first and second months, and anteverted in the third month ; (4) flattening
of the abdomen, with increasing depression of the umbilicus, the depression
gradually disappearing toward the fourth month ; (5) violet-colored vaginal
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moment, on the one hand, than a correct diagnosis of pregnaney, and on the
other of the many conditions simulating pregnancy. Not only does a correct
estimate of the actual condition concern the patient and her family in a physi-
cal, mental, or moral sense, but the professional reputation of the physician is
also seriously involved. The legal and social relations of some pregnancies
possess a deep and painful interest; therefore let no opinion be expressed in
any case until a reasonable certainty can be arrived at. Time may be needed
to clear up all doubts.

As pregnancy implies a certain variable ﬂmnuut of abdominal enlarge-
ment after the fourth month, its existence must necessarily be differen-
tiated from the many other cunditiﬂns, physiological and morbid, that are
attended with the same sign. In the differential diagnosis not much diffi-
culty need exist after this enlargement is fairly well advanced. Most mis-
takes are doubtless made when the gravid uterus is still within the pelvis;
there is then often much doubt. There will first be considered the differential
diagnosis of pregnancy and the morbid econditions simulating it during the
first three months. Just here comes into play the diagnostic value of the
sign so forcibly elucidated by Hegar. The peenliar shape of the uterus in
the second and third months of pregnaney (see p. 164) is not simulated by
anything else. While in a measure resembling subinvolution of the uterus,
it is to be remembered that in this morbid condition there is an organic enlarge-
ment uniform in all directions. In chronie metritis attended with hyperemia,
with or without flexion, the uterus is not jug-shaped, and the elastieity and
compressibility of itz uterine walls are absent. Chronic metritis attended with
parenchymatous hyperplasia of the uterine body, shows the uterine walls
dense, hard, sensitive to touch, not elastic, donghy, or boggy. An interstitial
fibroid in either uterine wall is dense, hard, and uneven. Doubt is apt to
pertain to cases of pregnancy associated with chronie retroversion, but then
a careful analysis of the presumptive symptoms will always be helpful in dif-
ferentiation. A elear study of the physieal signs of the cervix and the corpus
uteri as to color, size, shape, and consistency are of inestimable value in the
first three months, A search for Hegar’s and the other bimanual signs
ought never to be neglected. Pregnancy may be concealed, feigned, and
imagined. These possibilities must be considered and be cleared up.

When pregnancy has created material abdominal enlargement, the diagno-
818 mlgllt to be differentiated from all other conditions attended ]J:lr' the same
sign, such as ascites, ovarian tumor, uterine fibroid, distended bladder, tym-
panites, pseudo-cyesis (false pregnaney), enlarged uterus from gas (physo-
metra) or from water (hydrometra), retained menses (hematometra), obesity,
enlarged abdominal viscera, malignant disease, ete. In differentiating these con-
ditions the three positive signs of pregnancy should always be borne in mind.

In ascites fluctuation is most distinet; the resonant note on percussion is
always changed in location according to the position of the patient. Cardiac,
hepatic, or renal disease can usually be detected as a causative fuctor of the
ascites, and the symptoms of pregnaney are absent.
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9. Then comes a disordered menstruation, especially metrorrhagia, accom-
panied with gushes of blood, and with pelvie pain coincident with the above
symptoms of pregnancy. Pains are often very severe, with marked tender-
ness within the pelvis. Such symptoms are highly suggestive,

3. There is the presence of a pelvic tumor characterized as a tense cyst,
sensitive to touch, actively pulsating. This tumor has a steady and pro-
gressive growth. In the first two months it has the size of a pigeon’s
ege; in the third month it has the size of a hen’s egg; in the fourth month
it has the size of two fists.

4. The os uteri is patulous ; the uterus is displaced, but is slightly enlarged
and empty.

5. Symptoms No. 2 may be absent until the end of the third month, when |

suddenly they become severe, with spasmodic pains, followed by the general
symptoms of collapse.

6. Expulsion of the decidua, in part or in whole.

Numbers 1 and 2 are presumptive symptoms of extra-uterine pregnancy ;
Numbers 3 and 4 are probable signs of extra-uterine pregnancy ; Numbers
5 and 6 are posifive signs of extra-uterine pregnancy.

Some of the above-mentioned symptoms resemble those of early abortions.
In all eases with the history of a supposed abortion, when an intrapelvic mass
is then or afterward felt, there should be suspicion of an extra-uterine preg-
naney, In consideration of the possibility or probability of extra-uterine
pregnancy, based on the detection of a lateral extra-uterine sac, we are neces-
sarily obliged also to exclude in the differentiation a small ovarian tumor, an
enlarged ovary, a hydrosalpinx or a pyosalpinx, and pelvie exudates (cellu-
lar or peritoneal). A distinet suleus between the sac or the tumor and the
uterus may be a physical sign to gnide in the diagnosis. The symptoms of a
severe and overwhelming pain are quite generally manifested by the end of the
third month, becanse most cases are tubal in some form. These symptoms
are not noticed when the extra-uterine pregnaney is entirely abdominal. The
possibility of mistakes in diagnosis is to be considered with reference to—{a)
Retroflexion of the gravid uterns; (b) pyosalpinx with amenorrhea, or
causing abortion ; (¢) malignant tumors of the abdomen with ascites; (d)
normal pregnancy complieated with abdominal tumors; (e) coincident intra-
and extra-uterine pregnaney ; (f) pregnancy in a deformed uterus.

Diagnesis of Multiple Pregnaney.—Suspicions of a twin pregnancy are
ravely excited ; but the presence of multiple pregnancy may be conjectured
from the following data: (z) Very large size of the abdomen ; (b) exaggera-
tion of the results of a gravid uterus; (¢) irregularity of abdominal enlarge-
ment ; (d) detection by palpation of the abdominal walls of two fetal heads
and other parts of fetuses ; (¢) ballottement imperfect or impossible; () fetal
movements distinetively felt in different parts of the abdomen; (g) recog-
nition by auseultation of two fetal heart-sounds, not synchronous with each
other and heard at different locations, with an intervening space where the
heart-sounds are heard feebly or not at all.
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a death generally shows itself sooner or later by certain maternal symptoms.
The patient has a feeling of languor and physical depression, with impaired
appetite ; there will be noticed a furred tongue, nausea, vomiting, and a pale
and sallow color of the patient. Chilliness with some fever is sometimes
observed. The abdomen does not progressively enlarge; the breasts become
flaceid and diminished in size ; and a fetid discharge from the vagina, contain-
ing exfoliated epidermis, is a certain but not common indication. The absence
of the fetal heart-sounds, especially if once heard, and the cessation of active
motion of the child, once felt, if pregnancy has advanced beyond the sixth
month, are positive proofs. Should the fetal head have presented, its scalp
becomes soft and flabby; the eranial bones are loose and movable, overlapping
one another. The lips of the fetal mouth in face presentations become flabby
and motionless, No caput succedaneum can form in delivery, for there is no
fotal cirenlation to assist in its production, Large quantities of meconium may
be discharged, although the breech does not present. Should the breech present,
the examining finger discovers that the anal sphineter of the fetus will not
spontaneously contract. The umbilical cord, prolapsing in shoulder or other
presentations, is cold, flaccid, and pulseless, contrary to its warm, full, and
pulsating condition during fetal life.

The rapidity of maternal infection from retention within the uterus of
a dead fetus will depend upon her vital resistance, the condition of her general
health, and—the most important factor—whether or not the membranes have
been ruptured and atmospheric air has entered the uterine cavity.

2. DURATION OF PREGNANCY.

Parturition or childbirth means the end of pregnancy. The end of preg-
nancy, or the time of expected labor, is always important to foretell, not only
for the physician’s but also for the patient’s sake. Cazeaux has given expres-
sion to the statement that conception is more apt to follow when a voluptuous
sensation or a general erethism ocenrs during or following coitus ; but this
cannot be true.  Many women are always passive in coitus, and all women are
entirely passive in conception.

The normal duration of pregnancy is nine calendar months or about ten
lunar months. To be more exact, its duration is between two hundred and
seventy and two hundred and eighty days, from the first day of the last oe-
curring menstrual period, or about two hundred and seventy-five days, caleu-
lated from its cessation. Various methods have been suggested to obtain the
time of the expected parturition ; the most reliable of these methods is as fol-
lows: Determine the exact day at which the last menstruation appeared.
Count forward nine months, or, better, eount backward three months, and then
add seven days. Irrespective of the time of the year from which this count
is begun, a very close approximation, from two hundred and seventy-eight
to two hundred and eighty days, is obtained. This is the rule; but it is un-
certain and exceptions are not uncommon. Many difficulties ave experienced
in determining the date of the expected parturition. As most pregnancies
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next expected period will almost certainly be absent ; but if' it has taken place
within a few days before an expected period, the expected flow may not physi-
ologically be suspended, but simply be diminished in quantity or be short-
ened in duration. The prediction of the date of labor from the last menstrua-
tion is likewise very unreliable in all women in whom its previous oceurrences
have been irregular or uncertain in time.

Quickening, as a rule, is noticed by the female in the fourth month—about
four and one-half months—and it is not unusual for counts to be made from
this period. But as quickening (active movements of the child) is felt at un-
certain times, this rule has been found to be very fallacious. At a certain time
it proves to be the most reliable of any rule for adoption—namely, when men-
struation has physiologically been suspended by an intercurrent lactation.
Then there is no last menstrual period to count from, and we have but to add
four and one-half months to this time of quickening to determine the approxi-
mate time of the expected labor.

Tt is no wonder that the duration of pregnaney in the human female has
been such a fruitful topie for discussion among obstetricians, Not only the
moral ehavacter of a woman, but also the legitimacy and the hereditary rights
of a child, may depend upon a fair solution of this question. Ts it possible
for a womghn to give birth to a child ten, eleven, or twelve months after the
death or the continued absence of her husband? is a medico-legal question
concerning which the obstetrician may be called upon to express an opinion.
Experience with some of the lower animals in whom the date of a single
coitus is well fixed, and the records made by numerous distinguished obstetric
authorities, make such exceptional instances as reliably creditable. Most of
such offspring are very large male children.

3. PROLONGATION OF PREGNANCY.

Sir Charles Clark in 1816, when giving his evidence in the famous Gard-
ner-Peerage case before the House of Commons, said : I have never yet seen
a single instance in which the laws of nature have been changed, believing the
law of nature to be that parturition should take place forty weeks after con-
ception.”  Many physicians of the present day hold that the law of nature
is quite fixed in this respect—that human pregnancy never exceeds this term.
But we have now sufficient evidence to show that human pregnancy is not so
definitely and precisely fixed as some think. The duration of pregnancy may
be shorter or longer than 280 days.

To what extent may pregnancy be prolonged, and what are the evidences
of its prolongation? Tt is easy to understand the moral and legal aspects of
this important question. The moral character of the female, and the inherited
rights and legitimacy of an offspring may depend on a fair and just fixation of
its paternity, and on the determination of the possibility of the prolongation
of human preguancy, as when a woman gives birth to a child ten, eleven, or
twelve months after the death, or the forced absence, of the husband. Laws
on this question vary in different countries. In France legitimacy cannot be
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III. HYGIENE AND MANAGEMENT OF PREGNANCY.

Hygiene of Pregnancy.—To be carried safely through the period of utero-
gestation, the most critical time of her life, physiologically speaking, the preg-
nant woman needs special care. Particular attention is to be given her in
the selection of diet, exercise, rest, sleep, clothing, and bathing. Her mental
condition is to be watched ; her attention diverted. The condition of the
breasts ealls for some prophylactie treatment.

Diet.—Very early in pregnancy the desire for food is diminished and cer-
tain unusual articles of food may be craved. Fair quantities of food are
always needed. Respect must be paid to her morbid longings in taste. Thus
the time, place, and social association in partaking of food, and its kind and
variety, are always to be considered. The morning sickness is thus sometimes
best abated, In the fourth month the gastrie irritability usually spontaneously
subsides, the appetite reappears, and the digestion improves. All foods, ani-
mal and vegetable, that are reasonably well digested and nutritious are best
enited to her condition. In a word, the diet of a pregnant woman should be
plain, simple, easy of digestion, highly nutritious, and partaken of at regular
intervals. A good general supply of nitrogenous food, with vegetables and
fruits, is called for. No inflexible rules can be made for all cases. As zome
foods do not agree equally well with all patients, personal likes and idiosyn-
crasies must be consulted. A generous diet improves hematosis, increases fune-
tional activity, augments body-weight and body-heat, imparts tone and firm-
ness to the blood-vessels and tissues, and diminishes the susceptibility of the
nervous system to pain and reflex irritation. That the diet must directly
influence the growth and development of the fetus in utero is reasonably clear.

In the latter part of pregnancy the gravid uterus has risen to and presses
upon the stomach, hence food has to be taken in greater moderation and at
shorter intervals. A milk diet is at times especially needed. Albuminuria is
a condition calling for the use of milk, as recommended by Tarnier. Its
absolute use, strictly enforced, gives very good results in this complication.

Exercise—Moderate exercise can almost always be well borne. Violent
exercise and excessive fatigue are invariably to be avoided, Extraordinary
exercise, such as riding horseback or over rough roads, dancing, or lifting
heavy weights, is injurions. Long journeys by water or by land should be
postponed if possible.

Is parturition made more easy by unusnal physical exercise? Affirmatory
opinions have been entertained. Doubtless, women whose habits have accus-
tomed them to considerable physical exercise can, all things being equal,
undergo parturition easily and quickly ; but those unaccustomed to any special
physical exercise should undertake only what ean comfortably be borne. If
active exercise is not well borne, then passive exercise may be highly bene-
ficial. Riding in the open air gives the pregnant woman the necessary fresh
air and sunlight. Crowded and ill-ventilated rooms are to be avoided.
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have been pravid. Pregnaney aggravates chronie cervieal endometritis in that
it increases the cervieal catarch, the granular degeneration, the secondary
vaginitis, and the vulvar pruritus. By the gentle use of warm vaginal injec-
tions of a uniform temperature, and by the topical use of astringents and emol-
lients, and in rarer cases of the nitrate of silver in solution, not only may the
patient be made more comfortable, through an improvement in the local con-
dition and the arrest of reflex disorders, such as nausea and vomiting, but par-
turition itself may also be made easier.

The mental condition of pregnancy is always important to consider.
Emotional susceptibility is usually somewhat increased. The pregnant woman,
quite excitable and irritable, readily responds to external inflnences by which,
in the non-gravid condition, she would not be influenced.  Sometimes she feels
unusnally well, is intellectually brightened and more active, takes greater
interest in her household affairs, and says she is positively happier. At other
times a certain despondency ereeps over her mental state; she is unusnally
morose ; there is observed irritable moodishness or peevishness beyond the
control of the will ; the senses of sight, hearing, smell, and taste, and the sen-
80Ty Or motor nerves, are frequently perverted without any structural changes
in the nerves concerned.  All these perversions or exaltations of function are
doubtless directly or indirectly attributable to the quantitative and qualitative
changes of the blood from pregnaney, and to the physieal changes going on in
the sexual organs, creating reflex disorders. Structural alterations in the
growing fetus may be effected, modified, or perverted by psychical influences.
Certain fetal disorders may result from maternal impressions, Monstrosities
do at times so occur.

Physiologists admit, and observations prove, that the maternal emotions
do affect the development of the exterior of the fetus, Likewise may the
mental development be altered in its complex and delicate organization.
Tdioey may so vesult. The mind influences and modifies the body in ways
unexplained.

In view of these facts the wise physician should aim to direct the mental
condition of his patient. While all sudden unpleasant news, frights, and
physical shocks are carefully to be avoided, those cirenmstances which im-
properly harass the pregnant woman are to be dismissed. Kind assurances are
ever helpful. A judicious amount of amusement is not to be forgotten. The
mind is to be occupied pleasantly, and diverted into new, pleasing, surprising
channels, into associations agrecable and cheerful. Around the patient should
be thrown a gentle, protective care, and she shounld ever be treated with
considerate kindness. Tt becomes the duty of the husband to give his wife
an intelligent co-operation to bear her burden.

Management of Pregnancy.—It becomes the duty of every practitioner
of medicine engaged to attend a woman in an expected parturition not only to
give her =ome general hygienie directions as to diet, dress, exercise, and the
regulation of her bowels and skin, but also in a general way le should assume
some professional care of her thronghout her pregnancy. Many disorders and
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however, with great rapidity during pregnancy, often interfering with the
circulation in the lower extremities. Many cases in which early pregnancy
is complicated by edema of the legs, and in which abortion occurs at four
or five months, accompanied by profuse hemorrhage, are cases of fibroids
complicating pregnancy : their bulk causes interference with the functions of
the bladder and the rectum, while they alter the position of the uterus, cansing
abnormal presentations of the fetus and prolapse of the cord at labor. Their
encroachment upon the uterine musele interferes with its normal contraction
and retraction ; hence the rhythmic contractions of the uterns commonly exist-
ing during pregnancy are nnusually painful, and sometimes are excessive in
strength. The substance of the uterns may be so altered that rupture of this
organ may oceur, as in a case described by Hogan,* where a fibroid pregnant
uterus ruptured spontaneonsly at about the fourth month of gestation. When
rupture does not take place, spontaneous reduction of a displaced fibroid uterus
sometimes results from the stimulus to growth and intermittent contractions
furnished by pregnancy. Spontaneous reduction is frequently followed by rup-
ture of the membranes and abortion, as pointed out by Loviot.” Although
fibroid tumors of the uterus are often supposed to prevent conception, cases
are on record where sterility persisting for some years in such patients had been
replaced by pregnancy so late as forty-five years of age.? Pregnancy exerts
a remarkable influence upon fibroid tumors of the uterus, not only in causing
their rapid growth, but also in frequently bringing about a condition of well-
marked softening and fatty degeneration : this pathelogical condition sometimes
decides the choice of a method of treatment in these cases,

T'he treatment of pregnancy complicated by fibroid tumors when interference
is necessary is by operative procedure. Submucous tumors, if they become
pedunculated and distend the lower uterine segment, frequently present before
the fetal head, and, exciting premature labor, may be removed by the obstet-
vician in advance of the child. Intramural tumors require no treatment during
pregnaney unless the results of their pressure upon important viscera oblige
the obstetrician to perform hysterectomy. Subserons fibroids in the pregnant
patient may often be removed without terminating the pregnancy, as in cases
reported by Frommel” and others. Should extensive fibro-cystic changes in
the uterus oceur, complieating pregnancy, this condition should not be allowed
to go on fo term, but hysterectomy should promptly be performed.

Routier® reports a successful myomectomy during pregnancy, and he has
collected, with his own, 15 cases in which the operation was performed, ten
of which recovered, Stranch? also reports the successful removal of a
fibroid as large as a goose-egg from a pregnant uterus by abdominal section.
Phillips ™ gathered reports of 282 cases of fibroids complicating pregnaney :
his statistics indicate a high mortality from radical procedures. Pozzi, " from
his collection of these eases and his personal experience with them, considers
simple myomectomy the preferable procedure in suitable cases,

The oceurrence of spontaneous abortion sometimes necessitates immediate
operation in cases of pregnancy complicated by fibroid tumors ; thus Bourcart ™
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nancy supervenes upon the existence of the eancerous condition, The great
stimulus which pregnancy causes in malignant growths results in the rapid
dissemination of malignant tissues, which gradually destroy the elasticity and
the resisting power of the muscular layers of the womb. Rupture oceurs in
these cases during abortion or during labor at term. The prognosis is exceed-
ingly grave, for, even should the patient rally immediately from the rupture,
the malignant growth must sooner or later end her life,

Auvard reports the case of a patient in her eleventh pregnancy whe had ute-
rine cancer for two years.® Labor was exceedingly slow, the pains being very
weak but persistent. When partial dilatation was present the os was incised
in several directions and the fetus was found in breech presentation. Extraction
by the feet was performed, and persistent hemorrhage ensued ; on examination
the uterus was found ruptured transversely at the upper edge of the lower
uterine segment. The patient suceumbed to shock.

Cancerous infiltration of the tissues of the cervix often necessitates
multiple incisions in any necessary manipulation during pregnancy or at
labor.  Von Herff' ¥ illustrates the value of free incisions in cancerous cases.
Cesarean section had been decided npon, but, as a last resort, multiple incis-
ions were freely made, and they proved efficacions. Early pregnancy compli-
cated by unterine cancer invariably demands total extirpation, from which even
unfavorable cases recover and the operation has prolonged life, as illusteated
by Moller® In his patient the cancerous uterus was extirpated with great
difficulty by reason of the infiltration of surrounding tissue. A rent was left
in the peritoneal cavity, through which rent a loop of intestine protruded.
Notwithstanding these unfavorable features, the patient made a good recovery,
and some time after the operation was comparatively free from cancer. Sutu-
gin reports two cases of amputation of the uterus at term for cancer, in each of
which cases the life of the child was saved. Taylor of Japan records® a very
unfavorable case of cancer in which vaginal extirpation was performed with
great difficulty. A favorable result followed.

In cases where the cervix only is involved the diseased tissue should at
once be removed by the knife and cautery, with the hope that the progress of
the disorder may be checked temporarily while the pregnancy advances, thus
affording the child a better opportunity for life. In carcinoma of the preg-
nant uterus complete extirpation is the only treatment that promises a favor-
able result. If the patient is seen for the first time in pregnancy advanced
beyond the fourth month, delay may be advised in the interest of the child
so long as the tissues about the uterus do not become involved. Under the
improved methods now followed in performing total extirpation the prognosis
for the mother is no longer desperate, a fair chance for recovery from the opera-
tion and the prolongation of life being thus given her.®

In epithelioma of the cervix complicating pregnancy, Edis® reports a
case in which an epitheliomatons mass was found involving nearly the whole
cervix and extending down upon the posterior vaginal wall, rendering the pas-
sage of the fetal head impossible. The child was delivered by Cesarean sec-
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Plicﬂting labor by premature rupture of the bag of waters and protracted dila-
tation of the birth-canal. It is noticed in women who conceive shortly after
an abortion that an endometritis arising at the abortion may persist ﬂ]rﬂughq
out pregnaney, becoming aggravated, and resulting finally in the firm adhe-
rence of the placenta and in mmpl[cated labor ; thus, Léhlein * reports a case
of this character in which the pregnancy went to term, its latter portion
being complicated by intermittent pyrexia and by a very firmly adherent
placenta.

The treatment of this condition is entirely in the interest of the mother,
as the prospect of her retaining the ovum to maturity is so slight that exhaust-
ing hemorrhage or febrile disturbance should lead to the prompt emptying of
the uterus : this should only be done in the most thorough surgieal manner
and under strict antiseptic precantions. Sufficient dilatation to permit the use
of the sharp curette and of drainage should be secured by using the fingers
or solid metal dilators. Should septic infection and fever be present, the
blunt-edged douche-curette may be employed to great advantage, thoroughly
emptying the uterns under a stream of antiseptic fluid. Where sepsis and
fever are absent the sharp curette followed by antiseptic irrigation will be
found efficient. Drainage with iodoform ganze, with repeated intra-uterine
irrigation, is indicated, should fever and foul discharge continue. Curetting
is best performed at the time of abortion or premature labor, or, if this oppor-
tunity is omitted, it should be done when the patient has recovered strength and
the interior of the uterus has ceased to furnish a foul discharge.

Salpingitis existing during pregnancy complicates the pregnant condi-
tion largely by reason of the adhesions and the inflammatory exudates usually
present with the salpingitis. As the uterus increases in size, tension upon these
adhesions causes very considerable pain, and if the adhesions are firm, binding
down the uterus, abortion is not infrequently the final result, A frequent cause
of retroversion and retroflexion of the gravid uterus is to be found in salpingitis
and in the adhesions and exudates which aceompany this condition ; in such
cases obstinate nausea and vomiting, and finally abortion, may be the direct
consequence of the salpingitis present.® ¥ Salpingitis is by no means a trifling
complication of pregnancy, as cases are recorded in which acute sepsis, with
general peritonitis developing twenty-four hours after labor, has caused death,
It is certainly true that a patient suffering from salpingitis should avoid preg-
nancy, and should subject herself to prompt and thorough treatment if the lia-
bility to pregnaney exists,

Diseased conditions of the ovary complicating pregnancy are usu-
ally made worse by the gravid condition ; thus, ovarian eysts, solid tumors of
these organs, and inflammatory conditions are areatly agpravated during preg-
naney. Acute obiphoritis complicating pregnaney is of rare occurrence, and it
may result from an exacerbation of a chronic process or septic infection from
a previous abortion. Three cases of this affection are reported by Coe;® in
each of two cases tubal and ovarian abscess formed and was emptied. All
three patients recovered, although convalescence was prolonged. The treat-
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and nephritis. The treatment of the pruritus in such cases resolves itself,
first, into the treatment of the general condition, and then into such local
applications as may be found of use. The latter embraces the various
antiseptics and anesthetics which are available in the practice of dermatology.
The second class is those cases in which no diseased condition of the
general organism can be found to account for the pruritug, and in which the
disorder is purely local. This class is treated by loeal applications, and in
obstinate cases resection of the diseased tissues may prove the only alternative.
Siinger ® has shown that in these cases partial or total extirpation of the
vulva is thoroughly legitimate, and should include the removal of the glans
clitoridis. Where the entire wvulva is affected plastic operation may be
necessary to cover surfaces exposed in the extirpation. In circumseribed
pruritus of the vulva it may be possible to limit the extirpation to the affected
part.

Elephantiasis of the labia may complicate pregnancy, and prove an
annoyance to the obstetrician at the time of labor. The appended illustration
(Fig. 142) is taken from a case under the observation of, and described by, the
writer. The patient, who was pregnant for the first time, gave no history of
venereal disease; the growth persisted for several months before the occurrence
of pregnancy, and increased slowly during gestation. Aside from its bulk it
pccasioned no suffering.  During labor it rendered thorough vaginal examina-
tions difficult, and at the moment of delivery impeded somewhat the dilatation
of the birth-canal. Especial precautions were taken to maintain the parts in
an antiseptic condition at the moment of delivery. The patient’s convales-

Fra. 142 —Elephantiasis of the labia (one-fourth 1ife sizel.

cence was uninterrupted, as no serious wound of the hypertrophied tissue
oceurred during the labor. During the puerperal period the injured tissue
decreased very slightly in size.
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be drawn downward and backward, when a tampon of antiseptic wool,
rolled into a shape fitting the pelvic floor, should be introduced and carried
across from side to side, putting the utero-sacral ligaments slightly upon the
stretch and raising the fundus of the uterus. Such tampons have the great
advantage over the hard-rubber pessary that they create no irvitation, support
the uterus comfortably, and mould themselves perfectly to the contour of the
parts, Their use, however, requires diserimination in fitting the tampon
properly, and calls for regular supervision of the physician at comparatively
frequent intervals, Cases are occasionally met with in which it is impossible
for the patient to have the services of a physician except at intervals of several
weeks : it is then often advantageous to fit a carefully-moulded hard-rubber
pessary which shall raise the uterus to its proper level, It is often asserted
that such a pessary may cause abortion: the fact, however, remains that it is
not a well-fitting pessary that produces abortion, but it is the displacement of
the uterus resulting from a lack of such support as the pessary should give.
Cases of habitual abortion caused by displacement of the womb are not infre-
quently cured by raising the pregnant womb.

Many cases of retroversion of the uterus are associated with chronic pelvie
peritonitis, and are complicated by prolapse of one or both of the Fallopian
tubes and of the ovaries, and the presence of adhesions binding the displaced
organs in their artificial sitnation. With these patients the pain as the uterus
increases in size is very distressing, and results from traction upon adhesions
which occasionally yield, greatly adding to the patient’s comfort. In other
cases the separation of these peritoneal adhesions is accompanied by very
considerable shock, which simulates to some extent the shock of rupture of
the sac in tubal ectopic gestation. In still other cases these adhesions are so
firm and tense that spontaneons separation of them is impossible, the womb
remaining fixed in the position it oceupied at the time of the original perito-
neal inflammation. The continued growth of the uterus may so stretch these
adhesions as to enable the womb to rise into the abdominal cavity. Should
the peritoneal surfaces not yield, however, a retroverted and incarcerated uterus
will be the result, and, as the fetus increases in size, the adhesions not yielding,
abortion is inevitable; and should fresh septic infection oeccur and the patient
survive, her condition will be aggravated by fresh adhesions, and chronie
invalidism will result.

The frequency of this complication may be estimated by the report of
Martin,®® who found in 24,000 women 121 cases of retroversion and retro-
flexion of the uterus persisting during pregnancy. In 27 of these cases the
deformity was congenital, and one case is cited in which a patient suffered for
three and a half years with congenital retroflexion and with gonorrhea, but
conceived after recovery from the gonorrhea. Sterility in cases of congenital
retroflexion depem]s upon a diseased endometrium or diseased condition of the
tube, and not upon the congenital deformity. In 94 of the cases the retro-
VErsion p[rr&'.isted after repeated pregnancies, Nine of these patients wore
pessaries at the time when conception occurred. The most significant
















































































































































































































PREGNANCY. PraTe 22

ANOMALIES OF THE PLACENTA: 1 I*quum with lrrogular
Iabes (Auvard), 3, Irre r|,|'|;|-'| 1||_:4|,| 'l.'|;|-.:||:' f b Smnll aeceso Lopnge), O Plocents
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Mauriceau with great insight then cites the anatomical relation of the
round ligaments to the body of the uterus as snbstantiating his view of the
case. He says, “ Behold how clearly T demonstrate that this part in which
the child was contained was a portion of the body proper of the womb, and
not the tuba uterina, and this because the round ligament is constantly
attached directly to the lateral wall of the body of the womb, called the
cornu, and at this place it becomes fused with the substance of the womb, Tt
is therefore certain that the part where the ligament ended (Fig. 152), and at
which it was strongly attached on the right side, where the malformation
existed, was a portion of the womb itself; consequently the child was engen-
dered in a part of the womb that was elongated.”

It is interesting in this connection to note that Mauricean, in this differen-
tial diagnosis, anticipated some of the results of our latest investigations con-
cerning the differences between tubal and cornual interstitial pregnancy and

T

Fi6. 153, —Reduced figure of Dentach’s ease of abdominnl pregnaney (an account of which was published
in 1780 with lfe-size copper-plate engravings).

pregnancy in a rudimentary horn. From the above it is evident that Mauri-
ceau was positive that impregnation had not occurred in the Fallopian tube,
but in one cornu of the uterus, and that the ovum had developed as a hernia
from the uterus. I find that Regner de Graaf, just as Mauriceau states,
accepted the view of Vassal, and in his description of the Fallopian tube
reports the case and reproduces the figure from the copper plate which Mauri-
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(Fig. 164). The line of ossification between the epiphyses and diaphyses is irregu-
lar, likewise is the zone of calcification ; newly-formed bone- and marrow-cavities
may be in the midst of cartilage, and masses of cartilage may take the place of
hm;v tizane. At the same time there is an excessive proliferation of eells on the
inner layer of the periosteum ; these various abnormal processes lead to bony
deformities. The long bones develop more laterally than longitudinally ; the
extremities are short, thick, and 11.—'11:111}' curved ; the skull-bones are thick : the
ribs show nodular enlargement (beaded ribs); deformities oceur in the spinal
column and pelvis, and the thorax shows the *pigeon breast.” There is a
gm]p]-nl d[s]u'f;pm'Lifm between different parts of the ijtiil_\.', The head is often
large, the neck thick and short, the abdomen large. Associated with these
characteristics we may find hydrocephalus and enlargement of the thyroid gland.
Reference has :1l|'i':1[|_v been made (page
300) to the frequent occurrence of in-
trauterine fractures in cases of con-
genital rachitis.

There are other conditions which
affect the growth of the skeleton in
utero, and which resemble rachitis—
Schmidt’s, Bidder’s, and Miiller’s dis-
EASES.

Bidder's Disease.—In Bidder's
dizease (osteogenesis imperfecta) the
lines of ossification are normal ; the
epiphyseal cartilage is normal, but

FiG. 163.—Fetal rachitis, Fia. 164.—Sknull (front view) in fotal rachitis;
ahsencee of frontal Done

ossification does not fully take place either in the epiphysis or in the diaphysis.
The bone-production from the periostenm is commenced, but in the :!i:’ll‘lh}'sis
the compact 'Eh'r!‘l'iul‘l 15 Em|u!|:'l'::|;*.t]}' drn-lupg-d . in the:marrow-cavities there is
no deposit of caleareous substance, The bones remain short and pliable ; the
sagittal suture remains broad. The bones of the face and skull are particun-
larly apt to be affected. Sometimes this condition affects in a slight degree the
bones of the skulls of infants who are otherwise perfectly developed.
Schmidt's disease is characterized by great predisposition to fracture of
the bones, The periosteum and the epiphyseal cartilages are normal, but the
bony eanule do not present the concentrie arrangement which normally exists.
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Examination of the Upper Fetal Pole—The examiner next faces the
mother’s face and places his hands over the sides of the fundus (Figs.
190, 191). The fundal pole of the fetus is then examined by palpation.
The head is differentiated from the breech by the characters already

=1 .

Fie, 191 —Examination of npper fotal pole (from a photograph).

mentioned and by a more pronounced ballottement than is usually pos-
sible when the head presents. By reason of its smooth, globular shape,
and especially of its flexible attachment to the trunk, the head is very
movable, rebounding distinetly under the touch when in the roomy upper
uterine segment.

Location of the Fetal Heart-fones.—The stethoscope may or may not
be used, according to the usual habit of the examiner. The point at
which to listen first is directly over the supposed location of the upper
part of the child’s back. Failing here, the entire surface of the tumor
may be searched.

The heart-sounds are usually leard over an area of about 3 inches in
diameter, but, since they are sometimes more widely diffused, it is important
to locate the point of greatest intensity. The point upon the abdomen at
which they are most intense is termed the focus of auscultation. As a rule,
this point overlies the fetal heart. Exceptionally, the sounds are most dis-
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more accurately by measurements taken with calipers through the abdominal
walls, and by tr:,-ihg whether it ean be ecrowded into the excavation.

In twin pregnancies, as in hydramnion, the abdominal tumor is usually
Jarge and persistently tense, and there is suprapubic edema, Indeed, multiple
pregnancies are generally associated with excess of liquor amnii. Single feta-

Fie. 194.—Relative location of the posterior superior ilae spines and spine of last lumbar vertebra.  The
P I
latter is the second vertebeal above the level of the iline spines({after the Arindne),

tion with hydramnion is distinguished from plural pregnancy by the greater
mobility of the fetus in the former. There 15 a larger number of small parts
in plural than in single fetation, and they are more widely distributed. Two
dorsal planes and more than two fetal poles may sometimes be made out. One
head in the exeavation and one in the upper uterine segment or in one iliae
fossa make the diagnosis of twins. Two fetal pulu:q more than 12 inches
apart cannot ltni:luuj_l; to the same child. The most conclusive evidence of
double fetation is the detection at the same time of two fetal heart-beats of
different rates.

Palpation in multiple pregnancy is generally rendered difficult by the per-
manent tension of the ulerine tumor.
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Mensuring the external conjugate: the black dots ghow the points from which the measurements
are taken (from o photogeaph).
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The nurse should alzo provide plenty of clean sheets and towels, one or two
pieces of unbleached muslin for abdominal binders a half yard in width by one
and quarter yards in ]un:_{[h, one or two Slli‘giuu]l_‘: clean rubber sheets [-'lt‘f,_:e
enough to cover the entire width of the bed, plenty of muslin sheets, a rug or
oil-cloth to protect the carpet beside the bed, safety-pins of convenient size for
pinning the binder, a fountain syringe, a suitable bed-pan, a supply of hot and
of cold water, a package of salicylated or borated cotton for the navel dressing,
a blanket for wrapping the child, and the child’s elothing.

Preparvation of the Bed. —The patient should lie upon a firm mattress, Tt
is customary to protect the bed by means of a rubber sheet, which ought to be
large enough to cover the entire width of the bed and the greater part of its

Fig, 196 —Table equipped with basins, brushes, antiseptics, ete,, for the physician's use.

length. Over this rubber covering is spread a muslin sheet, the two cover-
ings being pinned fast to the mattress. These spreads are covered with a
second rubber overlaid with a bed-sheet. The latter coverings are withdrawn
after labor, leaving the bed elean and protected by the first rubber and its
muslin covering. Two or three fresh-laundered sheets, each folded to four
L]1-It'|-:ltl'.-i.-'['r-'_, may he ['I]:'ll'l*l'. npon the bed in pu_-:i_[iun to recetve the [liﬁl‘t]:l]'}!ﬂ!‘.
In ]1]:!1"1'.‘ Ui" llll.‘ .'-C]]l'['h-' ki | r_{ucni ul‘]:—aurhg:nf :1[‘(-:-;:-‘.1]]‘;3 is A I::ul .~:E|[‘L‘i:i”}' Itl:‘l.l.li’_': for
the purpose. It consists of a cheese-cloth sack or bag, which is filled with
Jjute, absorbent cotton, cotton waste, or other absorbent material that has previ-
ously been prepared and sterilized, The sack requires to be from 2} to 3 leet
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and distensibility of the pelvic floor, or to lessen the tension to which it is
subjected during the birth, or both, The former object is best accomplished
by the slow and gradual delivery of the head, permitting time for the tissues
to stretch ; the laiter, by so regulating the expulsion of the head as to keep
its smallest circumference in the grasp of the resisting girdle and the propel-
ling power directed in the axis of the ontlet.

The rate of descent is perfectly at command of the obstetrician. The

R T e

Fie. 189.—Eegulating the birth of the head (from a photographl

expulsive force of the abdominal muscles may sometimes be suspended by
requiring the patient to breathe rapidly during the pains. This, however, is
not always possible. The action of the abdominal muscles is at this stage
frequently involuntary and wholly beyond the patient’s control. Most effect-
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of alterations in the mechanism of labor. The differences between the male
and the female pelvis will be rendered most easily familiar by the use of a
series of figures showing respectively the shapes of the superior strait, of the

F1a. 22.—Male pelvis viewed in the axis of the brim.

antero-posterior curve of the sacrum and the pubic arch, and of the inferior
strait in the masculine and feminine types.

Superior Straif—In the male the sacrum is narrow, the promontory en-
croaches deeply into the brim, the iliac crests are comparatively erect, and the
interior concavity of the anterior portion of the ilio-pectineal line is but little

Fio. 221.—Female pelvis viewed in the axis of the brim.

marked (Fig. 220). The shape of the inlet is thus angular and strongly cor-
date as compared with that of the female pelvis (Fig. 221).
Anfero-posterior Section of the Pelvis.—In the male the sacrum 1s long and
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its upper portion is nearly straight, while the lower part of this bone and its
continuation, the coeeyx, are bent sharply forward. The symphysiz and the
adjacent portions of the descending rami are long and erect (Fig, 224). In the

Fig. 222 —Male pelvis seen from the front.

female (Fig. 225) the sacrum is shorter, its general direction is more distinctly
downward and backward, its upper portion is much more concave from above
downward, and the antero-posterior curve is thronghout more uniform than in

Fig., 20 —Female pelyvis geen from the front (one-third naturml size).

the male. The symphysis is short, and the wider pubie arch, shortly to be
spoken of, decreases the importance of the descending rami in the formation
of the anterior wall.

Inferior Strait—1In the male (Fig. 222) the angle of the pubic arch meas-










































































































































































































































































































