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[ PHYSIOLOGICAL ANATOMY.

The glandule vestibulares majores were first discovered in the
human subject by Bartholin, and bear sometimes his name and some-
times that of Duverney. They are two in number, of the size of a
pea, and of a reddish-yellow color. They are situated behind the pos-
terior extremities of the bulbi vestibuli, which, however, they partially
overlap. They are of the compound racemose variety, and their acini
open into a duet a little over a half-inch in length, wide at its begin-
ning, but which narrows toward its orificc. The duct takes an oblique
course along the inner side of the vaginal bulbs, and terminates in
front of the hymen, at the angle which the hymen or its remains (the
caruncule myrtiformes) makes
with the walls of the vestibule.
The glands of Bartholin secrete
a vellowish, adhesive fluid, which
iz poured out freely during coit-
us, and preparatory to the pas-
sage of the child at the time of
labor, 'This secretion, by render-
ing the parts moist and slippery,
serves to protect the mucous
surfaces from mechanical injury.
An abundant secretion may like-
wise be cansed by erotic dreams,
or, in fact, by any form of sexunal
excitement. They are more de-
veloped in young persons than
in thosze of middle life, and in
old age they seem in some cases
to disappear altogether.

The orificium vagine differs
greatly, both as to size and ap-
pearance, in virgins, in women
accustomed to sexual intercourse,
and in those who have borne
children.

Bl < - P In virgins (vide Fig. 1) the
Fio. 4.—Vulva of a 1.1."1||t|_m_n_1\;lm hai: bﬂ'mi‘ chil-  anterior EK[I‘EIlljt:.' of the mgina
!tinE:;::imllh_]ill;l?g.“lln?:ﬁ::; Mi-i'::ﬁ:::::f;--ﬂéulfﬂ terminates in a thin membrane,
the clitoris ; 5, upper layer forming the pre- .
puce ; &, clitoris ; 7, prepuce ; B, meatus ure- terme{i thﬂ If-y?‘HEH, “’hlﬁh I}I'ﬂ-

thrme ; 8, vesgtibmle ; 10, orifice of the vagina, : . =
showing lower portion of the vaginal canal ; ]E’-‘Ctﬂ between the labia minora.

3.,’.5351&,"“‘{&52‘5.?,‘-?““ Duverney ; 13,mons  rpp o mucous membrane of the
inner surface of the hymen is

continuous with that of the vagina; the outer surface is covered by
an extension of the mucous covering of the vulva. The space between

the two mucous surfaces contains blood-vessels, connective tissne, and










PLATE L

Bection through pelvie organs of multipara, od nafuram.  (Freand.) 1, Uterus © 2, vaging ;
&, bladder; 4, execavatlo recto-atering : 5, exeavatio-vesico-uterion ;. 6, fornix vagine ;
7. externnl 08 ; 8, internal os 3 9, uterine cavity, with mucous lining ; 10, septum urethro
vaginale
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20 PHYSIOLOGICAL ANATOMY,

mnorsus diaboli, from a supposed resemblance to the root of the scabiosa
suecissa, the peculiar appearance of which was ascribed by the super-

Lio 0 L.
Fig, 13.—Paosterior latera]l wiew of the uterus (I7.L), with portion of lig. latum (L.L), oviduct,
and ovary. Od, isthmus; Od', ampulla ; J. infundibulum ; Oue., ostinm abdominale ; Flo.,

flmbria ovariea ; O, ovarium ; L.o.. liz. ovaril ; Lie., lig. infundibule-ovaricum ; L.i.p., lig.
infundibulo-pelvicum ; Po, parovarium, (Henle.)

stitious to a bite the devil gave it in a fit of anger at its beneficent
action in the maladies that affect the human race.* One of the fim-

Fig. 14.—8Section through Fallopian tube. (Richard.)

briee (F.0.) is rather longer than the rest, and is attached to the outer
angle of the ovary.
The muscular walls of the tubes are composed of unstriped fibers,

* HyrrL, Topographische Anatomie, Wien, 18635, Bd. xi, p. 210.
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gimilar to those described as existing in the uterus. They are arranged
in three layers: two, longitudinal, continuous respectively with the
external and internal layers of the uterus; and one, circular, continuous
with the circular fibers of the inner uterine layer. Galvanization of the
tubes canses contractions of a vermicular character.

Between the muscular walls and the peritoneal covering there is ¢
connective-tissue layer, which gives support to a rich plexus of blood-
vessels.

Fig. 15.—Bection through ampulla (thirty diameters). o, submucous tissue : b, muscular laver ;
€, serous coating ; o, mucous membrane ; e, e, vessels § 1, 1, little folds, resembling villosi-
tles when ssen in rafile 1 2 2 longitadinal folds of Iﬁl‘f{l-l‘ giEe, with numMerons ReeesSory
folds; & &, little folds, united together so0 as to form & sort of canalicular net-work.
(Luschka. )

The mucous membrane of the tubes is extremely vascular, and has
a ciliated epithelinm, which produces a current in the direction of the
uterns. It presents numerous longitudinal folds, which are much more
complicated in the ampulla than in the isthmus. In the ampulla these
folds possess an arborescent character, as may be seen in Fig. 15.

The Ovaries.—The ovaries are two flattened, nearly ovoid bodies,
gituated between the lavers of the broad ligament. They measure
from one to one and a half inch in length, from three fourths of an
inch to an inch in breadth, and from a third to a half inch in thick-
ness. Each ovary is connected with the uterus by a muscular band
about an inch in length and a fifth of an inch in width, termed the
ligamentum ovarii.
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Previous to puberty the ovaries present a smooth surface, but after
maturity they become uneven and corrugated from the enlargement,
rupture, and cicatrization of the Graafian follicles.

Although the ovaries are =aid to be of ovoid shape, in reality one
border is much more convex than the other. The comparatively
straight border is attached to the posterior surface of the anterior
layer of the broad ligament. The posterior layer of the broad liga-
ment is reflected over the entire ovary, with the exception of the at-
tached border, at which point the hilum, or opening, is situated,
throngh which the sper-
matic vessels, which are in-
cluded between the folds
of the broad ligament, find
entrance into the sub-
stance of the organ. Wal-
dever * has shown that an
abrupt change in the char-
acter of the epithelium
from the pavement to the
eylindrical variety takes
place where the perito- -
neum reaches the hilum
of the ovary. At this
point, too, the connective
tissue of the serous mem-
brane ceases to form an
independent layer, easily
separable from the under-
lying tissues, but becomes
lost in the stroma of the
ovary.

When the broad liga-
ments are removed from
the bodyv, and held as

nearly as possible in the
Fi0. Tod cighteen (eght diametersy. 1, nbugines s 5 natural position, the con-

fibrous layer of cortical portion ; 3. cellular layer o
eortical portion ; 4, medullary substance ; 5, loose vex border of the ovary

ive ti T 1 v of th
S atance. . Heley® rm layzraof theme  150ka downwandes It SHE

broad and ovarian liga-

ments are, however, put upon the stretch, the convex border rises and
looks directly backward.

The ovary is found, upon section, to contain a fibrous stroma, the

* WaLDEVER, Eierstock und Nebeneierstock, Stricker’s Handbueh der Lehre
der Geweben, p. 545. And for modification of Waldeyer's earlier views, vide Archi-

blast and Parablast, Bonn, 1883, p. 08,



















a5 PHYSIOLOGICAL ANATOMY.

which measures during pregnancy two inches in length by one and a
half inch in breadth. It is formed Dby the concurrence of filaments
from the hypogastric plexus, the three upper sacral ganglia, and the

Fia. 19.—Nerves of the uterus. .-:I plexus uterinus magnns ; B, plexns hypomnh{mu
vieal ganglion. 1, sacrum ) 2, rectum ; 3, bladder ; 4, uterus ; 5, ovary ; 6, 'EItI'EHIﬁI ﬁ
Fallopian tube. (Frankenhaeuser. )

first, second, and third sacral nerves. The cervieal ganglion supplies
the entire uterus, and especially the cervical portion, with nerves,
Examined with the naked eye, these nerves are soon lost sight of as
they penetrate the walls of the uterus, but their ultimate filaments have
been traced by Frankenhaeuser, in microscopic preparations, to the
muscular element, where they apparently terminate in the nucleus of
the fiber-cell.

The Lymphatics.—We have already had occasion to notice the prob-
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depression at the fundus marks the point of union between the ducts
of Miller. Two cornua, or horns, are thus distinguishable upon the
external surface of the uterus. About the eighth or ninth month the
eonvex fundus is developed, and the cornua disappear externally, though
all through life they are traceable upon the inner surface in lateral sec-
tions of the uterus (vide Fig. 15, p. 21).

Before the differentiation of sex has taken place, the external orgaus
of generation present the following appearances: Two ridges, or folds,
gurround a central opening (sinus uro-genitalis), which either unite to
form the scrotum of the male, or develop into the labia majora in the
female. Where these folds join together above, there is a small pro-
jecting body, or tubercle, destined to become the penis or the clitoris.
In either case the lower surface of the tubercle is furnished with a
groove. The margins of the groove extend along the sides of the sinus
uro-genitalis, and, in the development of the female type, become the

Fio. 20.—Uterus septus bilocularis. Double uterus, with simple vagina, seen from the front.
Left walls more developed in consequence of pregnancy, (Cruveilhier,)

labia minora. The sinus uro-genitalis affords a common aperture for
the bladder and internal organs of generation.
ABNORMALITIES OF THE UTERUS.—An arrest of fetal development

gives rise to a number of deviations from the ordinary uterine type, of
3
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which we borrow from Courty the following as of direct obstetrical im-
portance :

1. Uterus Unicornis,—The one-horned uterus results from the atro-
phy or incomplete development of one of the filaments of Miiller, while
the other continues its evolution. We then have a uterus which is com-
posed of a single lateral half, possessing generally but one Fallopian tube.

2. Uterus Duplex, or Didelphys.—Both filaments of Miiller are de-
veloped, but do not become united together. Thus two distinet uteri are
produeed, of which each represents in reality the half of a normal uterus.

3. Uterus Bicornis.—Partial union of the filaments of Miiller takes
place, but without reaching the ordinary level indicated by the inser-
tions of the round ligaments. The upper portion of the uterns is thus
divided into two horns, separated by a furrow from one another.

4. Uterus Cordiformis.—The uterus remains of the fetal type indi-
cated in Fig. 25. Instead of a complete development of the fundus,
the latter remains depressed, and presents an appearance remotely re-
sembling the heart of a playing-card.

5. Uterus Septus Biloeularis.—Complete union of the twe filaments
of Miiller has taken place, but the common wall, formed by their co-
alescence, persists. We have thus two distinet uterine cavities. The
septum may extend the whole length of the vagina, and give rise to a
double vagina; or absorption of the vaginal septum and a portion of
the uterine septum may have taken place, so that we may have a double
uterine eavity with a single cervix, uferus semi-partitus.

\

Fig. %, —Uterus semi-partitus, (Gravel.)
















































50 . PHYSIOLOGY OF THE OVUM.

form a closed tube, the fubus medullaris, in which is developed the
central nervous system. Thus it will be noticed that the organ
through the ageney of which the individual is brought into contact
with the external world is primitively derived from the epiblastic layer.

The intermediate layer (mesoblast) now separates into an internal
and external stratum, the existence of which, it has been noted, was
indicated at an earlier stage. These two strata remain united by their
inner borders, and form later, at the point of union, the mesenteric
folds. The outer extremities of the inner of these strata now curve
inward, and finally unite together to form the intestine. They inclose
at the same time the hypoblast. The closure, unlike that of the dorsal
plates, takes place from front to rear, as well as from the two sides.
The intestinal tube is thus formed from the inner stratum of the
mesoblast, which furnishes the fibro-muscular tissues, and from the
hypoblast, from which the glandular structures are derived. A por-
tion of the blastodermic vesicle is, however, not included in the in-
testinal tube, but hangs, during the early months of gestation, from
the body of the embryo, and is termed the wmbilical vesicle (uv).
Finally, the epiblast and the outer stratum of the mesoblast (the fibro-
muscular layer of the trunk) curve forward and inward so as to
inclose a long cavity which surrounds the intestine. This cavity in
mammals subsequently becomes divided by the diaphragm into thorax
and abdomen.

The body of the embryo, seen in profile, at the time these changes
are going on, possesses a thickened anterior or cephalic portion and a
tapering posterior extremity. It manifests at an early period a tend-
ency to elevate itself above the level of the area germinativa. The
back becomes arched, and the extremities approximate toward one
another. Fluid collects between the two strata of the mesoblast and
separates them from one another. Of these, the outer stratum forms a
- union with the primitive epiblast so as to produce a single membrane,
folds of which rise at the same time from the extremities and sides
of the embryo, and encompass it with an outer wall or parapet. In
the process of growth these folds approach one another over the dor-
sum of the embryo, and finally unite together. Thus a sae, including
the embryo, is formed, termed the amnion, the cavity of which sub-
sequently fills with fluid.

NOURISHMENT OF THE EMBRYO.

It now becomes a matter of importance for us to consider the
sources from which the embryo receives the nutritive materials requi-
gite for its further growth and development.

The ovum, in its passage through the Fallopian tube, is increased
in size by absorption of albuminous materials from 1y of an ineh to
from #5 to g of an inch.
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After the completion of the amnion by the closure of the amniotic
folds it remains for a time attached to the outer lamina of the epiblast,
at the point where the folds
meet over the back of the
embryo. The outer lamina
meantime expands until it
comes in contact with the
vitelline membrane, which
then disappears. Thus the
outer lamina becomes in turn
the external ecovering or
chorion, The new chorion,
like the one it superseded, is
speedily covered by a growth
of non-vascnlar villosities.
These villosities are mnot
solid, but hollow, like the
finger of aglove. Theyzoon

reach an extraordinary de-
FI0- il covering the antire chorion, (Hasckely = velopment. New villisprout

upward from the chorion,
the older ones push out buds and lateral offshoots, so that already in
the third week the entire surface of the ovum is covered with a dense
forest of villi, presenting the most delicate and graceful characters.

We have just noted that the um-
bilical vesicle was a temporary struct-
ure, and only for a brief period of
physiological importance. Mean-
time a mew organ is developed, by
means of which a vascalar connec-
tion is established between the em-
bryo and the villi of the chorion.
This organ is termed the allantois.
The allantois begins as a sac-like pro-
jection from the posterior extremity
of the intestine at the time when the
amniotic folds rise up in the form
of an El}lhun!cment around tlhe €M- i 451, exochorion ; 2. endochorion ; U,
bryo {t.*tff#_ Fig. 4:?}. ..!j!.b this time E;é";i!‘;]ﬂl'n;m‘* A, amnion ; P, pedi-
the umbilical vesicle is still very
large. The allantois, like the umbilical vesicle and the intestine, is
composed of two layers derived respectively from the hypoblast and
the inner stratum of the mesoblast. It speedily becomes vascular, and
increases rapidly in size. The inner surfaces of the sac soon adhere
together, so as to form a single membrane. In the course of the third




Pl I

Fig. 1.—Human embryon, at the ninth week, removed from the membranes; three times
the natural size (Erndl).
Fia. 2 — Human embryon, at the twelfth week, inclosed in the amnion ; natural size (Erdl).
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ing the latter days of pregnancy, may be found in the blood and
secretions of the foetus, whereas others, as woorari and perhaps mer-
cury, have not been so found, renders some action on the part of the
cells, aside from simple osmosis, at least probable.®

The Structure of the Fully-developed Placenta.—The placenta,
after its removal from the body, is found to be a soft, spongy mass, of a

b

el

‘|.||'l!

I f;i,:.' ‘“lm'uu ...?,“ _
Ny «“»“l _ % .

W

'p)ﬁ\_Q_-h \

At ER.LAYER.

Fio. 49.—Diagram of uterns and placenta in the fifth mooth.  Ch, chorion § Amse, amnion ;3 P,
villi ; L, lacunmse; 5, seroting ; AR, arcolar ; ¥V, small arteries, (Leopald.)

somewhat oval shape. It measures upward of seven and a half inches
in its longest diameter, is from two thirds to an inch in thickness at
the point of insertion of the funis, and weighs about sixteen ounces.
Its internal surface is smooth, and is covered by the amnion, through
which the vessels communicating with those of the funis can be seen

* Vide Fenrixe, Zur Lehre der Stoffwechsel, Arch. [ Geburtsk., Bd. ix. p. 313 ;
Bexegg, Ztschr, f. Geb, und Frauenkrankheiten, Bd. i, p. 477 ; Gusserow, Arch. f.
Geburtsk., Bd. iii, p. 241; Scwavesstery und Seaern, Jahrb. der Kinderheilk., 2ter
Jahrg., p. 13; R. Hexz, Arvch. f. Gynaeck., Bd. xxxiii, p. 413: Untersuchungen iiber den
Bau und die Entwickelung der menschlichen Placenta. Heingz states that on the bor-
ders of the placenta a portion of decidual tissue is pushed under the placenta (2to3
em.), and at this point septa may be found penetrating the placenta to the subchorial
layer of the decidua. Detached portions of decidual tissue sometimes are found in
placental tissue. At term the villi have no epithelial covering. In the early months
eell coverings may be zeen here and there, but are derived from the villi. The
remains of glandular structures described by Friedlinder, after separation of
decidua, are not found in the serotina at the end of pregnancy. The separation
must therefore take place from the borders in the puerperal period, when the point
at which placental separation has taken place is of small size. Heinz observed
specific instances where the villi penetrated directly into the lumina of the decidual
glands, but leaves open the question whether they likewise penetrate into the
interglandular tissue, Heinz's view of placenta formation is as follows: Villi
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is evidence in the presence of urea in the bladder and the amniotie
fluid. There ean be little question, however, but that the placenta
furnishes the chief channel through which the devitalized products are
discharged.

Tue ForMaTioON OoF THE UMBILICcAL CoORD.

To understand the structure of the cord, it iz well to bear in mind
the various particulars connected with its development. At the time
when the allantois first appears as a sac-like projection from the intes-
tine, the embryo is hardly more than an appendage to the umbilical
vesicle. The larger size of the latter directs the allantois over the
posterior extremity of the feetus. By its growth and extension, the

Fig., B0, —A, umbilical arteries forming spirals 117 around the vein : constrictions indi
the presence of folds (3, 3); cirenlar folds (5, 5); lateral openings showing the arierial walls,
B, vein opened upon the side, showing a constriction (2) corresponding to an interior valve
3y semi-lunar valves (3, 3, 83")  C, section of vein and arteries H.hmlﬁng valve of vein (1),
a semi-lunar arterial valve (2), and a circular arterial valve (3).  (Tarnier ¢t Chantreail.)

allantois reaches the chorion, and forms a sort of pedicle, by means of
which a vascular communication is established between the embryo
and the periphery of the ovum. This pedicle is the first indieation of
the umbilical cord. Its vessels become rednced to two arteries, the
umbilical arteries, and a single vein, the numbilical vein. Meantime,
the umbilical vesicle diminishes in size, and finally ghrinks to a mere
thread. The amnion fills with fluid, exuded probably from the body
of the foetus, and continues to expand, so that often by the end of the
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ing of the back, an enlargement of the cephalic extremity, with rudi-
ments of the three higher organs of special sense, and the appearance
of the visceral arches. The amnion is fully developed. The embryo is
nourished by the umbilical vesicle. The allantois carries the vessels
from the embryo to the periphery of the ovam, but the vessels do not
penetrate the villi. An ovum described by Waldeyer, exactly four
weeks old, was of about the size of a pigeon-egg, and three fourths of
an inch long by two thirds of an inch broad. It weighed upward of
two scruples. The embryo measured nearly one third of an inch in

Fia. 6l.—Human germs or embryoa from the second to the fifteenth week (natural size), seen
from the left alde, the arched back turned toward the right.  (Principally after Ecker.y 11,
human embryo of fourtesn days ; 11, of three weeks ; IV, of four weeks : V, of five weeks ;
V1, of six weeks ; VII, of seven weeks ; VIIL, of eight weeks ; XI1, of twelve weeks ; XV, of
fifteen weeks.,

length, or four fifths of an inch in length following the dorsal curva-
ture from the top of the i'l']ll]il.]i:'! :'xll'm]lii_‘.' to the end of the COCCYX.
The head of the embryo presented the primitive cerebral vesicles.
The eyes were in the gides of the head, and the ears posterior to the
eves. DBeneath, the visceral arches were well marked. Four bud-
like processes indicated the beginnings of the anterior and posterior
extremities. The intestine, with anal and oral openings, was formed.
The cord was short and thick, with a single vein and two arteries.
The amnion was only moderately distended, and space still existed
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TE

M
Fig. 53.—Fetal skull, seen from the side. T F, tuber pariciale ; L. lambda suture ; O M, oo-
cipito-mental diameter ; €, coroual suture. (J. Veit.}

Fic. Bi.—Fetal skull seen from above. T T, bi-temporal diameter ; PP, bi-parietal diameter
(J. Vesdt. )
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the body proper of the uterus there
is a broad muscular layer, which ad-
heres firmly to the peritoneal covering,
the differentiation of the individnal
lamell@ is more pronounced, the mus-
eular fibers are arranged more in bun-
dles, and, in general, form layers which
correspond to a greater degree to the
longitudinal and transverse axes of the
uterns.

The uterine artery, after first sup-
plying a branch to the cervix, runs up
zlong the side of the uterus, and gives
off the first important branch to the
body of the uterus at the point where
the peritonseum firmly adheres to the
muscular walls. The lower segment,
therefore, receives no important vessels,
and is characterized by a low degree
of vascularity.*

With the growth of the gravid
uterus, the peritoneal coat is put upon
the stretch, and, in places, a thicken-
ing of the serous membrane takes place
by the formation of new tissue ele-
ments. At the same time the folds
of the broad ligaments gradually sepa-
rate, go that toward the end of preg-
nancy the ovaries and Fallopian tubes
are in close contact with the uterns.

The growth of the uterus is con-
fined chiefly to the body, the cervix
participating only to a slight extent.

In the early months, the increase is’

rather in the antero-posterior and lat-
eral diameters than in the longitudinal
diameter. As a consequence, in the
rule, it iz not until the fourth month
that the fundus can be felt through
the abdominal walls above the sym-
physis pubis. In these earlier months
the normal anteflexion of the uterus
18 increased by the weight of the cor-

Fia, 58, —Lower segmeont of uterns, sixth
month pregoancy. (Hofmeler,) 5,
boundary of firm peritoneal attach-
ment 3 (0 @, Interoal orifies ; O e,
external orifice,

* Horyzies, Beitrlige zur Anatomie der Schwangeren und Kreissenden Uterus,

p. 33,
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thickened, and furnishez a more abundant secretion. The mueous
membrane likewise increases in length, so that, in spite of the fact that
it is lifted upward by the elevation of the uterus, the anterior vaginal

Fie. 568.—Uterus from a multipara who died in the last month of pregnancy, showing cervix of
pormal length with membranes adherent to the o8 imteroum. (Bellevue Hospital.)

wall not unfrequently protrudes from the wvulva. The papille swell,
and impart a granular feel to the finger.

The vulva becomes turgescent, the labia gape apart, to the mueous
surface the enlargement of the veins and venous plexuses gives a dusky
hue, and the follicles secrete abundantly.

The connective tissue between the layers of the broad ligaments and
around the uterus becomes succulent from serous infiltration. The
Iymphatics, which convey away the waste engendered by the rapid tis-
sne-changes in the pelvic organs, enlarge in conformity with the in-
- creased labor thrown upon them. The hips broaden from the deposit
of fat in the subcutaneous tissue of the entire pelvie region.

With the growth of the uterus the abdominal walls are put upon










































































































































132 LABOR.

of the amniotic fluid is retained within the uterns by the valve-like
pressure of the presenting part. After a short pause the head descends
into the cervix, the walls of which are stretched to the pelvie borders,

placenta.

orif. ut. int.

rectun.

orif. ut. ext.

orif. ut. int. -
vasica.

orif. ut. ext. -

urethra,
lig. amnios.

Fia. 65 —Section through a frozen corpse.  Stage of expulsion. (Braune.)

and finally become so dilated that cervix and vagina form one con-
tinuous canal.

In case the presenting part does not thoroughly tampon the lower
segment of the uterns, a more or less complete escape of the entire
amniotic fluid may follow the rupture of the membranes. As a rule,
the tear in the membranes takes place in the most dependent point
of the convex portion which constitutes the bag of waters in the cer-
vical canal. Sometimes, however, the rupture takes place above the
cervix, where there can be a gradual escape of fluid in spite of the per-
sistence of the bag of waters.

If the membranes rupture before the dilatation of the cervix is
complete, the head descends and acts as a dilating wedge. In rare
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cases the rupture of the membranes, if left to nature, does not occur,
and the ovam may descend in its integrity to the vulva. In such in-
stances the membranes sometimes rupture in the neighborhood of the

duodenum

— placenta

v. il sin.

orif. ut. {nt,

vesien

orif. ut ext

Fig. 8. —The uterus and parturient canal. Foetus removed. (Brauné.)

child’s neck, and the head is born covered with the so-called * caul,”
i. e, with the detached portion of the membranes, which old nurses
regard as significant of good luck. In still rarer cases, where the foetus
is small and the amount of amniotic fluid limited, the entire ovum
may be expelled without rupture of its coverings.

2. The Second Stage—The Stage of Expulsion.—After the short
pause which follows the rupture of the membranes, the pains become
gtronger and more frequent, and are now powerfully re-enforced by the
involuntary contractions of the abdominal muscles, which, though pre-
viously not entirely inactive, have played only a subordinate part.  With
each pain the head now makes perceptible progress, retreating, however,
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contains the internal iliac musele. The fossa is bounded below by the
linea arcuata interna, a convex ridge which contributes to form the

Fia. 70.—0s innominatum, before consolidation. 1, iliom ; 2, ischium ; 3, pubes.

brim of the pelvis. The npper border or crest of the ilium possesses
an S-shaped curve, the anterior extremities of which are directed in-

EPINOLE
FROCESS

ACETASULUM .

GREATER
SCIATIC NOTCH.

TUBERQSITY
OF ISCHINUM.

DRTURATDR FORAMEN .
Fia. 71.—0uter surface of o8 inpominatum,.

ward. The crest of the ilinm terminates, front and rear, in bony
prominences, termed respectively the anterior and posterior superior
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ing ramus drops vertically downward, and thence curves forward, and
forms the aseending ramus, which unites with the descending ramus
of the pubes. At the point where the descending ramus hooks forward
there is a thickened projection, termed the tuberosity of the ischium,
upon which the body rest in the sitting posture. Upon the posterior
border of the descending ramus there is a sharp spine, projecting
inward, which plays an important part in the mechanism of labor.
Between the posterior inferior spinous process and the spine of the
ischium there is a deep incurvation, termed the great sciatic notch;
while a smaller incurvation, between the spine and the tuberosity, is
known as the small sciatic notch.

The Pelvie Artieulations.—The articulations of the ossa innominata
with the sacrum are usually termed the sacro-iliac synchondroses. The

Fio. 7. —Section through the left sacro-iline articulation (natural size).  (Luschka )

anterior articulation of the innominate bones with one another is known
as the symphysis pubis.

The term “ synchondrosis,” as applied to the sacro-iliac articulation,
i8 really a misnomer. Luschka has shown that, in place of an inter-
vening plate of cartilage, section demonstrates the existence of a true
synovial membrane, limiting a narrow but well-defined joint-cavity.
The middle third of the iliac surface is convex, and fits into a corre-
gponding concave depression on the sacral end. There is likewise a
“bite” or ledge in front, formed by the ilium, which aids in prevent-
ing the sacrum from slipping forward into the pelvic cavity.

10
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The office of maintaining the sacrum in position devolves chiefly
upon the ligaments distributed front and rear, and particularly upon
the very numerous and closely interwoven bundles extending from the
tuberosities of the sacrum to the roughened portions, or tuberosities,
of the ilia, which project posteriorly beyond the articulation.

The symphysis pubis is likewise supplied with a small eavity, only
the posterior portion of which possesses a synovial membrane. The

Fia, T4.—Section of symphysis. (Luschka)

fibro-cartilage between the articulating surfaces of the bones is thicker
in front than behind. The anterior ligaments are more developed than
the posterior ones, and allow no movements of importance to take
place in the non-pregnant condition.

The Pelvic Ligaments.—In addition to the ligaments which have
already been noticed as contributing to the solidity of the joints, the

ANTERIOR '\
SACRO-ILIAC —%)
LIGAMENT.
U Laanne soianc
ILIO-FEMORAL LIGAMENT.
LIGAMENT.

' l'f SYMPHYSIS PUBIE. :
[ CBTURATOR MEMBRANE. : {
\ - I
1 i

= P N
Fie. 75.—Front view of pelvis, with lizaments. (Quain.})
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in the width of the sacrum and partly to the greater length of the
linea innominata.

The Soft Parts of the Pelvis.—DPrefatory to the history of the im-
pregnated ovum, we have already considered the more important pel-
vic viscera concerned in generation and parturition. In studying the
mechanism of labor, it is, however, necessary in addition to recall—
1. The soft tissnes which encroach upon the pelvie space; 2. The

ADRTA.

VENA CAVA

PSOAS MUSCLE .

FRIMITIVE ILIAC.§
VEIM.

| i *EXTERNAL
EXTERNAL ILIAC YEIN 5 - N = | iy ILIAC.

INTERNAL ILIAC

EXTERNAL OBTURATOR MUSCLE. j’

Fio. 8. —Pelvis coverad with the soft parts, with removal of bladder, uterus, and rectum,

gtructures which close in the openings of the pelvis, and convert it
into a basin-like cavity.

1. The diameters of the brim are diminished somewhat by the
i]if]-psn;v muscles. The iline museles proper occupy the entire surface
of the internal iliac fosswe. The fibers converge below, and, passing
beneath Poupart’s ligament, become united to the borders of the psoas
muscle. The pelvie portion affords a soft cushion for the support of
the gravid uterns. 'The great psoe muscles fill out the spaces upon
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the sides of the promontory. They take their origin from the lateral
surfaces of the bodies and transverse processes of the four upper lum-
bar and the last dorsal vertebrse. They cross the pelvis parallel to the
linea innominata, which, however, they slightly overlap. They taper
below, and, passing beneath the femoral arch, terminate in a tendon,
which iz inserted into the small trochanter. These two muscles flex
the thighs upon the abdomen. The iliac muscle likewise acts as an
abductor, and the psoas serves to flex the pelvis upon the spinal col-
umn. The ilio-pso@ muscles diminish the transverse diameter nearly
a half-inch, so that the latter becomes very nearly equal in length to
the oblique diameters. When the limbs are extended and the muscles
are rendered tense, the influence they exert in lessening the pelvie
space is somewhat greater than when they are relaxed by flexing the
legs upon the thighs.

The large arteries and veins at the pelvic brim do not undergo com-
pression during labor under normal conditions. When, however, con-

L PYRIFORMIS M.

Fio. 89, —Section of pelvis, showing the pyriform muscles. (Tarnier et Chantreuil.)

siderable disproportion exists between the pelvis and the child’s head,
the effects of pressure are sometimes manifested in the swelling of all
the soft tissues within the pelvie cavity—a swelling which, in turn,
enhances the diffienlties of delivery.

2. The open spaces of the pelvis, which are closed in by soft
parts, are the great sciatic notches, the obturator foramina, and the
pelvie ontlet.

The closure of the sacro-sciatic notches is effected by the pyriformis
mugcles.  The pyriformis muscle has a triangular shape. Its base
presents a series of digitations which are inserted upon the lateral
portions of the anterior surface of the sacrum, along the onter borders
of the four lower sacral foramina and the upper portion of the sacro-
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median portion, whose fibers are united by a tendinous raphe in front
of the coceyx, while posteriorly a narrow bundle is fastened by a
tendon to the fourth coceygeal vertebra. The arrangement of the
muscular fibers is best seen from the side, as in Fig. 92, where the
ischinm has been removed.

The margins which border the rectum and vagina are thicker than
the rest of the levator. They are closely attached to those organs by
strong connective tissne. They cross the vagina beneath the bulbs -

Fio, 91.—The levator-ani muscle as seen from above, with the tendinous arch which spans the
obturator musale, (Dickinson, )

the vestibules ; the rectal crossing is on a level with the upper fibers of
the external sphincter. The contraction of the muscle draws the
rectum and vagina toward the symphysis. The average power exerted
iz estimated by Dickinson® at ten pounds, rising in certain cases to
twenty-seven pounds.

The levator measures from 4 to § of an inch in thickness. It be-
comes, however, hypertrophied during pregnancy.

The muscular floor of the pelvis is rendered complete by the cocey-
gens muscle, situated between the levator and the pyriformis, and in
front of the small sciatic ligament. The base is attached to the sides

* Dickinsox, Studies of the Levator Ani Muscle, Am. Jour. Obstetrics, Sept.,
1880, p. 909, To this article I am indebted for the changes made in the present
text.
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pressing the crura, thereby forcing the blood toward the body of the
clitoris, but, through the pressure exerted by the aponeunrosis npon the
dorsal vein, they help to retard the return of the blood from the turges-
cent organ.

The transversi perinmi muscles are small, triangular, flattened
muscles, which pass from the inner sides of the ischia, underneath the
congtrictor muscle, to the sides of the vagina and rectum. When the
perinzenm is lacerated, these muscles tend to produce gaping of the
wound, and to interfere with union by first intention.

A mere enumeration, such as has been given, of the thin, flat, mus-
cular and aponeurotic structures of the pelvic floor affords, however,
a very incomplete idea of the true anatomy of the lower portion of the

Fra. 85.—The parturient canal. (Hodge.)

parturient canal. Both as regards form and function, the réle of the
connective tissue which fills out all the available interstices between
the different organs, the different muscular groups and the bony walls,
ig of the highest importance. It is to this tissue that the perineal
body ocecupying the space between the vagina and rectum owes its ex-
traordinary distensibility. In a sagittal section, the perineal body has
usnally very nearly a quadrangular shape.®* Laterally it spreads out
to the rami and the tuberosities of the ischia. In height it extends
upward nearly one half the length of the vagina. Between the border
of the anus and the posterior commissure of the vulva, the external
portion, which forms the base of the triangle, measures on the average

* Foster, F. P,, Anatomy of the Uterus and its Surroundings, Am. Jour, of
Obstet., January, 1880,
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eter, and the child’s life, and the soft parts of the mother, are jeop
ardized. When, however, rotation is completed, the bi-parietal diam-
eter (3§ inches), which is capable of sustaining a considerable degree
of lateral compression, engages in the transverse diameter of the pel-
vis; at the same time the sub-occipito-bregmatic engages in the con-
jugate diameter. The latter, though measuring but 3% inches, may be
extended to 4} inches by the pressing backward of the tip of the coceyx.

The conditions for the forward rotation of the oceiput are—
1. Flexion; 2. Good labor-pains; 3. A firm peringum.

In either of the occipito-anterior positions rotation is not diffi-
cult to understand. The convergent anterior inelined planes furnish
smooth surfaces upon which the occiput glides downward and forward

Fia. 100.—Figure illustrating the mechanism of labor in occipito-anterior deliveries.
(After Schultze.)

to the front. The rigid ischial spines direet the forehead to the saero-
sciatic ligaments, which determine the backward movement corre-
sponding to that of the occiput in the front part of the pelvis.®

* Prof. Henry . Landis, in a most ingenious essay entitled How to use the
Forceps, argues that, practically, the pelvis contains two eanals, partially separate
at the beginning and identical at their termination. The right canal is the one in
which the right sacro-iline articulation is found, and the left the one to which the
left sacro-iline articulation belongs. These canals converge from above down-
ward, and are alqo mutually curved from before backward. Their direction is
therefore spiral. The caliber of each canal is that of the fetal head; therefore,
the head may descend in either canal, and will follow a spiral course in so doing.
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the malar bone to the top of the forehead on the one gide, and from the
malar bone to the chin upon the other, contributes in an important
degree.*

Flexion.—After rotation, the chin emerges beneath the pubie arch,
the shoulders press upon the base of the skull, the perin®um becomes
rounded by the cranial vault, and, finally, as the head performs the
movement of flexion in obedience to the forward impulse imparted by
the perin®um, the chin rounds the symphysis, while the mouth, the
nose, the brow, the vertex, and the occiput appear in succession at the
posterior commissure of the vulva.

External Rotation.—When the delivery of the head is eomplete,
the shoulders rotate into the antero-posterior diameter of the pelvis,
the chin turning in correspondence, in right mento-iliac positions, to
the right thigh ; in left mento-iliac positions, to the left thigh.

ABXORMAL MECHANISM.

In a feetus of small size, the face may, when it meets with slight
resistance from the perinmum, be borne in any of the pelvie diameters.
Instances of spontaneons delivery without anterior rotation of the chin

Fiz, 108.—Mechanizsm of face presentations.  (Schultze.)

are, however, extremely rare. The egress of the face in the transverse
diameter is possible in a shallow, rachitic pelvis, flattened in the conju-
gate at the brim, and wide between the ischia at the outlet. The head

* Tarxier et CHANTREVIL, loe. cil., p. G658,
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emerges with the chin resting upon one of the ischio-pubic rami,
around which the rotation of the mento-occipital diameter takes place.
As the movement is associated with excessive stretching of the neck, it
is evident that its execution is favored by the tensile condition of the
tissues which follows death of the feetus.

At full term, the face presenting, spontaneous delivery in mento-
posterior positions is not practicable. This becomes evident when we
reflect that, owing to the length of the sacral wall, the chin can not de-
scend to the fourchette without an incredible flattening of the cranial

Fia. 109.—Face presentation, chin to the rear. (Ilodge.)

vault and the simultaneous entrance of the chest into the pelvie cavity.
It is claimed, however, that when the head is small and compressible it
may stretch either the sacro-sciatic ligaments when oblique, or the
perineum after passing the extremity of the sacrum, to an extent
suflicient to permit the descent of the occiput beneath the pubie arch,
and the conversion of the face into a vertex-presentation.

CONFIGURATION OF THE HEAD IN FACE PRESENTATIONS,

In face presentations the vault of the cranium is flattened, so that
the sagittal suture runs from fontanelle to fontanelle in nearly a hori-
zontal line ; the squamons portion of the oceipital bone is pushed back-
ward, while in both the occipital and frontal bones the convexity is in-
ereased. As a result, there is an angmentation of the transverse, the
ocecipito-frontal, and occipito-mental diameters, while the sub-occipito-
bregmatic is diminished. The maximum diameter either corresponds
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great care, during an interval between the pains, and their repetition
should be avoided when the requisite information has once been ob-
tained. During the progress of the first stage of labor, it is recom-
mended to place the mother upon the side toward which the chin of
the child is turned, with a view of favoring extension and rotation.
Because of the uncertuinties of the prognosis in face presentations,
many manceuvres have been proposed for the conversion of the latter
into normal presentations. The manipulations chiefly recommended
consist of either pushing up the face or drawing down the occiput,
with the fingers passed throngh the cervical canal. Thongh occasion-
ally successful, they have been discountenanced at least in mento-an-
terior positions by most obstetrie writers, becanse experience has shown
the results to be by no means commensurate with the dangers incurred.
Schatz®* has, however, suggested a rational plan for reducing the ex-
tended head by external manipulations only, which avoids the objee-
tions to the earlier methods. His manceuvre consists in restoring the
normal attitude of the body by flexing the trunk, and leaving the head
to resume spontaneously its proper position as it sinks into the pelvis,
It is performed by seizing the shoulder and breast with the hand
through the abdeminal walls; then lifting the chest npward and press-
ing it backward, at the same time steadying or raising the breech with
the other hand applied near the fundus, so as to make the long axis of

Fias. 112-114.—Diagram showing Schatz's method of converting face presentations into vertex
presentations,

the child conform to that of the uterus, and, finally, pressing the breech

directly downward. As the child is raised, the occiput is allowed to

descend, and then, as the body is bent forward, head-flexion is pro-

duced by the resistance of the side walls of the pelvis. Schatz illus-

* Scuarz, Die Umwandlung von Gesichtslage, ete., Arch. f. Gynaek., Bd. v,
p. 318,
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e

feetus counterbalances that of the other ; the stronger blood-current in
the placenta pushes back the weaker one, at first impeding the circula-
tion of the less favored fetus, then arresting if, and finally eausing it
to reverse its direction. The heart atrophies, and an acardia is pro-
duced, which is simply an appendage to the healthy feetus. The cir-
culation in the acardia takes place as follows: Venous blood from the
healthy feetns is conveyed by the umbilical arteries to the placenta; the
force of the fetal heart drives the stream throngh the communicating

Fia. 125, —Twin placenta, showing arterial anastomosis,

branches to the nmbilical arteries of the less favored twin ; this force
is, however, insufficient to carry the current to the upper parts of the
body, which are, therefore, not developed. The favorable position of
the lower extremities for receiving the blood from the umbilical vessels
explains their continued though imperfect growth and development.
T'he blood earried to the feetus by the umbilical arteries is returned by
the umbilical vein.

According to Ahlfeld,* a division may take place in the formative
material contained within a single area germinativa. "This division

* AuLreLp, Die Entstehung der Doppelbildung und der homologen Zwillinge,
Arch, {. Gynaek., Bd. ix, p. 196,
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may be complete, and thus produce separate twins inclosed in the
same amnion, which not only are of the same sex, but bear to one
another through life the most striking similarity as regards appear-
ance, physical peculiarities, and both mental and moral characteris-

Fio. 13.—Author's case of acardin. The monstrosity weighed three pounds nine ounces :
there were no traces of heart, lungs, pancreas, liver, spleen, or sternum,

tics; or it may be incomplete, and thus give rise to conjoined twins,
or one of the numerous forms of donuble monsters.®

In triplets, it is common to find one child derived from an inde-
pendent ovum and two from a single ovum. In a case of quadruplets

# Schultze, on the other hand, contends that the double monsters are derived
from the fusion of two embryos developed upon the blastodermic vesicle at points
close to one another. Scrurrze, Ueber Zwillingssehwangerschaflt, Volkmann's
Samm. klin. Vortr., No. 34.
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the end of the first week, and, especially after leaving the bed, fresh
blood often makes its appearance.®

The quantity of the lochia varies with the peculiarities of the indi-
vidual. It is, as a rule, greater in multipare, in women who do not
nurse their children, and in those of flabby fiber, who habitually men-
struate abundantly. The mean quantity, according to Gassner, of the
lochia erunenta or rubra (to fourth day) amounts to nearly two and a
fourth pounds ; of the lochia serosa (to sixth day) to rather more than
nine ounces; and of the lochia alba (to ninth day) to six and two thirds
ounces; so that the entire amount lost during the first eight days
reached the total amount of nearly three and a quarter pounds.

Tue SecrerioN ofF MILK.

Anatomical Considerations.—The breasts, which furnish the secre-
tion of the milk, are two large glands of the compound racemose vari-
ety. They are covered by a fine, supple skin and a layer of adipose

Fro. 120.—Mammary gland. @, nipple. the eentral portion of which is retracted ; b, arecla ;
e, ¢, £, o, ¢ lobuies of the gland ; 1, sious, or dilated portion of one of the lactiferous ducts ;

2 extremities of the lactiferous ducta,  (Liegeois. )
tissue, which increases in thickness toward the periphery of the organ.
The mass of the glandular substance iz composed of from fifteen to

# Vide Scuroeper, Lehrbuch, ete., 6te Aufl., p. 226; SrieceuseEre, Lehrbuch,
p. 218.






















































264 THE PATHOLOGY OF PREGNANCY.

the pathological processes above described conspire to induce the death
of the feetus, which then, in common with coagula and inflammatory
products in the uterine cavity, acts as a foreign body and produces
abortion. Schroeder * refers the death of the fwetus to asphyxia pro-
duced by changes in the maternal blood which interfere with the pla-
cental respiratory function. The elinical history of cholera is not
materially affected by coexisting pregnancy, except in so far as uterine
symptoms are concerned. Eclampsia sometimes occurs, and irregular
uterine pains may persist for several days without producing abortion.}
Cholera does not specially predispose to puerperal diseases, nor does
it afford protection against them. Lactation, whether commencing or
already established, is not markedly affected by cholera, although the
lochia are often almost suppressed.

The treatment is conducted upon general principles. The artifi-
cial induction of premature delivery has had many advocates, on ac-
count of its supposed tendency to ameliorate the prognosis, but has
now fallen into disrepute, although judicious measures to hasten par-
turition, already begun by nature, are regarded as justifiable.

Typhus, Typhoid, and Relapsing Fovers.—These fevers more fre-
quently complicate the carlier than the later months of pregnancy,
and affect the prognosis more serionsly at the former epoch, owing to
the greater tendency then existing to protracted post-parium hzmor-
rhage.} They may also, rarely, complicate the puerperal state.

Typhus fever manifests a less marked tendency to the induection of
abortion or of premature delivery than either typhoid or relapsing
fever, probably because it is less frequently accompanied by metrorrha-
gia.® It, however, occasionally produces these results, thereby essen-
tially increasing the dunger of a lethal termination.|

Typhoid fever is frequently, and relapsing fever almost constantly,
accompanied by abortion or by premature delivery induced by profuse
uterine hwemorrhages,® and thus greatly endanger life. The clinical
history and the treatment of the fevers in question are unaffected by
eoexisting pregnancy except in so far as symptoms and indications
having reference to the occurrence of metrorrhagia, abortion, or pre-
mature delivery, are conecerned.

Malarial Fever.—Malarial fever is not a very frequent complication
of pregnancy, perhaps because the latter secures a certain freedom
from exposure to the malarial poison. Women who have previously
experienced malarial fever, and who have been considered cured of the
disease for several years, often suffer a relapse during subsequent preg-

* ScuroEDER, Lehrb. d. Geburtsh,, 1872, p. 365. + Hexxia, loe. eif.

$ Warnicns, Monatsschr, f. Geburtsk,, xxx, H. iv, 1867, p. 253 ; SPIEGELBERG,
Handb. d. Geburtsh,, p. 260,

# Zverzer, Monatsschr. f. Geburtsk., xxxi, H. vi, 1868, p. 419,

| WaLLicus, op. eil., p, 261. 4 ZUELZER, op. il., p. 424,
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gyphilis, directly proportionate to the length of time which has elapsed
since the contraction of the disease by the parent who communicated
it, is observed in cases unmodified by treatment. Parents whose
syphilis is allowed to pursue its natural course retain the capability
of transmitting the disease to their offspring for varying periods,
the average length of which is ten years, Latency of the parental
syphilis does not secure immunity of the fetus from the disease,
althongh it diminishes the probability of its transmission. Parents
with tertiary syphilitic symptoms may or may not communicate the
disease to their children, according as the poison whose original pres-
ence produced the gummata is still retained in the system or has
been eliminated by nature or by mercurials. In accordance with the
varying intensity of the hereditary influence, the foetus may either
perish in wufero, its death resulting in abortion or premature delivery,
may be born alive but destined to die early, or may manifest the dis-
ease only at the expiration of periods varying from weeks to months.
Coneeption occurring during the first years after the parents’ infee-
tion with syphilis almost invariably terminates in abortion or prema-
ture delivery, the causes of which are either the vitiated nutritive
processes of the feetus, the increased maternal temperature due to
gyphilitic fever, or syphilitic degeneration of the fetal placenta, con-
gisting, according to Mewis,® of inflammatory changes in the tunica
intima of the blood-vessels. Similar pathological changes are said, by
the same author, to occur in the intima of the umbilical vessels. The
pathological conditions observed in syphilitic disease of the placenta
are either granular degeneration of the placental villi, with obliteration
of the blood-vessels, or the morbid changes designated by the names
endometritis placentaris gnmmosa and endometritis decidualis.4 (For
a more detailed account of placental syphilis, vide chapter on placental
diseases.)

Every pregnant woman who at the time of conception is or has
been affected with constitutional eyphilis, should be promptly sub-
jected to a thorough mercurial treatment, preferably by the method
of inunction. This is desirable even when no present symptoms are
detected, with reference to the prevention of the frequently disastrous
influences of latent syphilis. If, however, the disease be contracted
during the later months of pregnancy, the treatment may consist of
palliative measures until after parturition, since no harm will result
from the maternal syphilis to the fetal life. Local primary or second-
ary disease of the genitals should receive appropriate treatment, in
order that the child be not infected during delivery.

Chroniec Nephritis,—There are few subjects about which so much
confuzsion of thought exists as that of albuminuria in pregnancy.
With most it is associated in the mind with eclampsia, and yet

® Mewis, loc. eil., p. 42. 1+ FrixKEL, op. cil., p. 52.


































































204 THE PATHOLOGY OF PREGNANCY.

month. It is, however, often met with in fetuses of an earlier age.
Until a comparatively recent period, authors have unreservedly attrib-
uted torsion to active movements on the part of the feetus, and re-
garded it as the cause of the latter’s death. Martin * has shown that
this theory is untenable for the majority of cases, because the patho-

-‘Fh.’ x
pa

Fia. 131.—Torsion of the cord. (Schauta.)

logical conditions which result from fetal death indnced by torsion,
whether rapidly or slowly produced, are almost invariably absent.
These morbid anatomical processes embrace rupture of the umbilical
blood-vessels, and extravasations, for cases of sudden origin, and con-
gestion, with cedema, for those more gradually developed. Martin

*® Marmiw, Ztschr. f. Geburtsh. u. Gynaek., Bd. ii, Heft 2, 1878, p. 346.
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V. Cysts.—Cysts of the umbilical cord within the amniotic sheath
are either produced by liquefaction of mucoid tissue, or by accumula-
tion of serum between the epithelial layers of the allantois.

V1. Stenosis of Umbilical Vessels.—Partial occlusion of the um-
bilical vein at the placental insertion, produced by new connective
tissue resulting from circumscribed periphlebitis, is sometimes ob-
gerved, but is not sufficiently marked to impede the umbilical circula-
tion. Stenosis of the umbilical arteries is occasionally produced by
atheroma and subsequent thrombosis. Stenosis of the umbilical vein,

Fio. 133. <Insertio velamentosa, (Lobstein.)

and, more rarely, of the arteries, may also result from chronic phlebitis
‘characterized pathologically by the growth in the intima of spindle-
shaped and round cells, which later develop into new connective
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their aggregation, growths which may attain the dimensions of a child’s
head, or in rare cases may reach such proportions as to distend the
uterus to the size usual at the full term of pregnancv. Smaller collee-
tions are much more frequently encountered than those of these
enormous proportions. The fluid of the cysts is albuminous, and closely
resembles the liquor amnii, but contains in the earlier stages a larger
proportion of muein than the latter. At a later period the mucin is
less abundant, while the albumen increases in quantity. The larger
eysts are richer in water, but contain less mucin than the smaller ones.
Inasmuch as the degenerative process does not attack the entire villus,
portions of normal tissue intervene
between the ecysts, and impart to
the degenerated mass the appear-
ance of grape-clusters—the cysts
representing the individual berries,
and the unaltered tissues their con-
necting stems. A ecertain number
of cysts are, however, attached to
a single continuous pedicle, instead
of possessing a separate stem con-
nected with a common trunk, as is
the case in the grape-cluster. If
the mole be formed, as is usually
the case, during the first month,
while the villi are equally devel-
oped upon the entire periphery of
the ovum, the degeneration will
involve its whole surface. In this
case the feetus, dving and becoming
disintegrated, may undergo com-
plete absorption, leaving the amnij. F10. 134.—Speciner from hydatidiform mole,
otic cavity empty. The vessels of

the villi are under such circumstances completely obliterated, while nu-
merous blood-coagula are found between the eysts. If, however, the
placenta be already formed at the beginning of the cystic degeneration,
the villi having become atrophied upon that part of the chorion which
does not participate in the development of the placenta, the neoplasm
is confined, as a rule, to the latter, although cysts, evidently owing their
origin to villi which have not undergone atrophy, sometimes occur
upon the smooth surface of the chorion. Should the hydatidiform
mole be of sufficient extent, under these eireumstances, to destroy the
foetus, the more or less disintegrated remains of the latter are found
in the amniotic cavity, which sometimes contains an excess of liquor
amnii. If only a few of the placental lobes or single cotyledons be
implicated, the growth of the fmtus may not be disturbed. A healthy
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cental polypi give rise ultimately to bearing-down pains and intercur-
rent hemorrhages. They may even decompose, and endanger life by
septie absorption.

The retrograde changes that take place in a uterns after an abor-
tion correspond to those which oceur in deliveries at full term. Where

Fia. 136.—Uterus, with basis of a fibrinous polypus after an abortion. (Friinkel)

a suitable plan of treatment is not adopted, or where the importance
of care in the after-management is not adequately appreciated, sub-
involution is apt to follow. Of all sources of uterine disease, none
takes precedence of a mismanaged abortion.

Diagnosis,—The diagnosis is based upon the presence of pain,
hamorrhage, dilatation of the cervix, and the descent of the ovam.
When the ovam can be felt through the patulous os the demonstration
is of course complete. A soft polypus may, however, present a decep-
tive resemblance to a small ovum. In all cases of pregnancy the exist-
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examples show that the products of inflammations situated in the
pelvis do not become absorbed so long as putrid materials are generated
in the uterine cavity.

The removal of a fibrinous polypus, owing to its smoothness and
. the small size of the pedicle, is often a Sisyphus’s task. The separation
can only be successfully accomplished when the palmar surface of the
index-finger presses from above upon the point of attachment. This
necessitates a choice of hands. Thus, when the polypus is sitnated
to the left, the right index-finger should be employed, and the left
index-finger when the polypus is situated to the right. After the
detachment is complete, it is necessary to press the polypoid body
firmly against the uterine walls, and proceed with its withdrawal
slowly. If, as is sometimes the case, the polypus slips from under the
finger, the latter should be again passed to the fundus of the uterus,
and the attempt repeated. Small portions, not larger than a pea, can
be washed out by the uterine douche. When the polypus is situated
near the os internum, the latter will be found patulous, but when it is
well up within the body of the uterus, dilatation is a frequent prerequi-
site to removal.

For the removal of presnmably small portions of retained ovum,
especially in cases where, owing to inflammatory conditions, I have
hesitated to make the circuit of the uterine cavity with my finger,
I have succeeded admirably by employing a tolerably firm Thomas’s
wire curette.*

The Treatment of Immature Deliveries.— Fourth to seventh month.
—Distinctive of immature deliveries are: painful periodic contrac-
tions, recognizable by the hand applied above the symphysis pubis,
rupture of the membranes and discharge of the feetus, the complete
formation of the placenta and umbilical eord ; while in abortion the
uterine contractions are obscure, the placenta is rudimentary, and the
ovam is frequently expelled entire. In the treatment of immature
delivery the tampon may usually be discarded. After rupture of the
membranes and expulsion of the fwetus, the hemorrhage should be
controlled by grasping the fundus of the uterns in the hand through
the abdomen, and compressing the uterine walls firmly together.

The passage of the fwtus opens the uterus so as to allow, in the
fourth and fifth months, the introduction of two fingers; in the sixth
and seventh months, that of the half-hand. In case compression of
the uterus does not arrest the heemorrhage and expel the placenta, the
cord should be carefully followed to its insertion, to determine the

* SkeNE, Med. Record, 1875, p. 5%; Muxpg, Centralbl. f. Gynaek., 1878, No. vi,
p. 1. The patient should be placed in Sims's position, the perinmum should be
drawn back with Sims's speculum, the cervizx hooked down and steadied with a
tenaculum, while the curette is made to pass over all portions of the uterine surface.
Attached bits of placenta are recognized by the resistance they offer.
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individual variations have been observed. Indeed, in the same sac a
thickening at one point may be accompanied by an excessive degree
of tenuity due to eccentric growth of the oyum at another. Now, the
ultimate fate of a tubal pregnaney is in large measure dependent upon
these anatomical differences. Unquestionably, early rupture is the

The ovim is surrounded

by coagulated Blood,

Fio, 138 —iupture of tubs batween the folds of the broad ligament, as shown after section.

rule. Mr. Tait says : “ Out of an enormous number of specimens which
[ have examined, I have entirely failed to satisfy myself that rupture has
been delayed later than the twelfth week.” It seems to me, however,
carrving skepticism too far to refuse credence to the positive observa-
tions of others, made apparently with the utmost care and with full
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through the abdominal end of the tube into the pelvie cavity and gave
rise to intraperitoneal hsematocele. Similar observations have been
made by Veit and Westermark. This form Werth terms tubal abor-
tion. In another case deseribed by Wyder the fimbriated extremity of
the tube was obliterated, and as a consequence the haemorrhage follow-
ing the separation of the ovum converted the ampulla of the tube into
a blood cyst the size of the fist.*

Pregnancy in the Rudimentary Cornu of a One-horned Uterns.—
This anomaly so closely resembles the tubal form of pregnaney that
the diagnostic distinction can rarely be established during life. In
tubal pregnancy rupture takes place, as a rule, in the first three months,
while the rupture of the cornu oceurs somewhat later, usunally between

Fio. 130.—Pregnancy in rudimentary eornu.  (Kiissmaul, observed by Heyfelder.)

the third and =ixth months. Cases have, however, been reported by
Turner,t Werth,} and Salin,* in which gestation went to full term.
Rupture takes place at the apex of the cornu. In several instances in
which surgical procedures have been employed for this anomaly, the
removal of the entire sac has been rendered easy by the presence of a
well-formed pedicle.
" Interstitial Pregnancy.—The term interstitial pregnancy is applied
to cases in which the ovum is developed in the uterine portion of the

* Op. cil., pp. 105, 106, 4 Edinburgh Med. Jour., May, 1886, p. 974,
t Archiv f. Gynaek., vol. xvi, p. 281, * Centralblatt £. Gynaek., 1881, p. 221,



EXTRA-UTERINE PREGNANCY. 323

tube. The latter measures about seven lines in length by one line in
diameter. At first the muscular walls hypertrophy and form around
the ovum a sae which projects from the upper angle of the uterus.
As, ordinarily, the growth of the muscular tissue does not keep pace

Fia. 140.—Interstitial pregnancy. (Hennig.)

with that of the ovum, rupture occurs at an early period. Of twenty-
six such cases collected by Hecker, all ruptured before the sixth month.
Tait says that, “so far as known, interstitial pregnancy is uniformly
fatal by primary intraperitoneal rupture before the fifth month.”
Schwarz,* however, reports a case belonging to this category in which
the feetus was expelled into the uterine cavity.

The patient was known to be pregnant. Repeated hemorrhages
indicated a threatened abortion. To avoid further dangers, the cervix
was dilated with the view to empty the uterns. On examination with
the finger the uterine cavity was found empty, but there was a piece of
membrane at the uterine opening of the left tube, which was removed.
The next day the finger detected membrane at the same site, and, be-
yond, a hard body. The uterus began to contract energetically. On

® Srpwanrz, Wiener med. Bliitter, 1886, In the abstract furnished by (irandin
in the American Journal of Obstetries (January, 1887, p. 101), the date of pregnancy
18 not given. Similar cases have been reported by Dr. Charles McBurney (New
York Med. Jour.,, March, 1878, P 278) and by Dr. Corneliug Williams {(in the De-
ecember number of the same journal, p. 593), both of which were followed by the re-
covery of the mother,








































































THE INDUCTION OF PREMATURE LABOR. 85"

the result in such eases depends almost entirely upon the unremitting
watchfulness and zeal of a devoted mother or nurse. Much better
results are, however, obtainable through the agency of the contrivances
of Credé and of Tarnier.

_Credé’s ® apparatus possesses the advantage of cheapness and sim-
plicity. It consists of a tub made of copper with double walls and
floor. The compartment between the walls is capable of containing
thirty-five pints of water. For convenience in filling the compart-

Fie. 142. —Credé's apparatus for the majntin_-r;n.nm of the body-heat of premature and feeble
nfants,

ment, a funnel-shaped depression, provided with a stopper, is furnished
in the upper margin. A stop-cock below, at the opposite end, permits
the water to be withdrawn at will. In this vessel the child is placed,
enveloped in fine cotton or soft flannel. The coverings should reach
to the brim of the vessel, the face of the child alone remaining exposed.
Every four hours the space between the walls is to be filled with water
heated to 122° Fahr. When the water is first introduced, the tempera-
ture within the tub is about 1074°. In the last two hours it sinks to
about 994°. In extreme degrees of prematurity, a more equable tem-
perature may be maintained by partially refilling every hour or every
half-hour. The child is to be disturbed as little as possible. It should
be removed only to be bathed and to be placed to the breast. The
napkins should be changed, as far as possible, within the vessel.

Cred&’s * apparatus has been employed in the Leipsic Maternity for

* Crept, Ueber Erwilirmungsgeriithe fiir frithgeborene und schwiichliche, kleine
Kinder, Arch. f. Gynaek., vol. xxiv, p. 128, Berlin, 1884, The precise measurements
of Credé’s apparatus are as follows: Length outside, above, 39 inches, below, 25
inches; inside, above, 23} inches, below, 214 inches. Width outside, above, 19
inches, inside, 13 inches; inside, above, 13 inches, below, 11 inches,
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account of the ease with which it can be applied, its solidity, and the
slight markings it leaves, under ordinary circumstances, upon the

Fia. 148 —8impson’s forceps.

child’s head. It is, however, defective in compressive power, when
such action is necessary.*

The forceps of Hodge, of Wallace, and of White are extensively
used in this country. Like those of French make, they have metal
handles, and a lock composed of a movable pivot, which &lips into a
notch at the moment of adjustment. They are, however, much
lighter and of more graceful outline. The shanks are long and super-
imposed. The blades are provided with wide fenestra, throngh which

Fia. 149 —Hodge's forceps.

the parietal bosses are intended to project. I have tried each of these
instrnments, and, though I cling to Simpson’s forceps from habit, have
found them extremely serviceable.

Finally, in choosing forceps, it is well to remember that, if there
are none which are absolutely perfect, there are few which are really
poor. Objectionable features are very short handles and thin, springy
blades with sharp eutting edges. A good pair of long forceps renders
the possession of short forceps a superfluous luxury.

Action of the Forceps.—T'he forceps is primarily and essentially a
tractor. When properly adjusted, it serves as a handle by means of
which the head ean be withdrawn from the parturient canal. Many
excellent operators are in the habit of combining with direct traction

* The instrument-makers of this city are accustomed to make for me an instra-
ment exactly copied from a pair of forceps brought by me from Edinburgh in 1865,

Many of the foreeps bearing Simpson's name in this country have only a faint re-
semblance to the original model,
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against the rami of the pubes, I am accustomed to place two fingers of
the unemployed hand upon the upper border of the blade, and use
them as a fulernm around which the blade should be rotated.

Forceps at the Brim.—The safe conduct of the head through the
pelvic brim by means of the forceps is an achievement which requires
an accurate appreciation of the dangers to be avoided and the difficul-
ties to be overcome. The forceps as a means of accelerating delivery
is sometimes called for when the head is at the brim in cases of acci-
dental hemorrhage, of placenta previa, of eclampsia, of pelvic ob-
struction, and in failure of uterine pains.

So long, indeed, as the head is movable at the brim, and version is
practicable, the latter operation furnishes the safer mode of delivery.

Fig. 184.—Forceps applied to head at brim.

After the waters have drained away, and retraction of the uterus ren-
ders version impossible, a tentative application of the forceps may be
made to test the adaptability of the head to the pelvic canal. Persist-
ent attempts to drag the head into the pelvis by brute force, after
moderate tractions have failed to effect an advance, should be regarded
a8 ceriminal, exposing as they do the maternal tissues unavailingly to
injuries which are always serious, and which may prove fatal.

When, however, the head has become fixed, which does not oceur
until after the engagement of itz largest cirenmference, and after the
dilatation of the cervix is complete, the difficulties of high forceps
operations are greatly diminished. Still, dangers to the mother arise
from the fact that the blades have to be passed into the lower segment
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of the nterus, where, owing to the extreme vulnerability of the uterine
tissues, lesions are only to be avoided by the patient carrying out of a
multitude of precautionary measures; to the child, from the rarity of

Fis, 155.—Taylor’s nar-
row-bladed [orceps.

the occasions which permit the blades to be ap-
plied to the sides of the head, to which the ce-
phalic curve is alone adapted.

Operation.—In introducing the forceps, the
tips of the fingers of the guiding hand should be
inserted between the child’s head and the cervix.
In this way we insure the entrance of the extrem-
ities of the blades into the uterus in place of into
the cul-de-sac of the vagina. It is generally cus-
tomary to apply the forceps to the sides of the
pelvis, without reference to the position of the
child’s head. As a rule, under the conditions
mentioned, the head will be found to have been
seized obliquely—i. e., with the posterior blade
over the parietal boss, and the anterior blade
near the coronal suture. Thus applied, close
approximation of the handles is impossible, and
the tips are correspondingly separated from one
another. Considerable compression of the han-
dles is necessary, therefore, to prevent the in-
strument from slipping, the degree of pressure
depending naturally upon the extractive force
requisite to advance the head. The adjustment
of the lock often requires considerable patience,
and sometimes the exercise of moderate force is
necessary to bring the parts into juxtaposition.

Even when the instrument has been applied
according to the strict rules of art, it will be
found not infrequently that the upper border of
the anterior and the lower border of the pos-
terior blade will project beyond the tissues of the
scalp, and, unless managed with care, the exposed
edges are liable during extraction to eut deeply
into the soft structures of the parturient canal.

When the cervix iz only partially dilated, the
forceps should be employed, not as an extractive
instrument, but simply to bring the head into
the cervical canal to act as a dilating wedge, by

means of which the gradual and safe expansion of the os may be ac-
compliched. If the head be made to descend and then allowed to
recede at short intervals between the pains, in time the cervix will be
found to soften and yield in the same manner as a rigid perineum ;

-
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make it possible to adjust the blades to the sides of the pelvis at the
brim, without subjecting the soft parts in front or the perin@um below
to pressure. In high operations such a curve is of undoubted advan-
tage, but at the lower strait, unless the blades are accurately applied to
the sides of the child’s head, the posterior borders of the blades are apt
to cut deeply into the vaginal wall, so soon as the converging soft parts
embrace tightly the advancing head. Probably for this reason Tar-
nier, in his latest model, has restored to his instrument the ordinary
pelvie curve. 2. The second and permanent feature consists in the
attachment of two movable traction-rods to the lower curvature of the
blades. These rods are eurved, according to the model employed, to
correspond to the lower border of the shanks. In Tarnier’s instrument
the rods, when not in use, are affixed by projecting pegs. A trans-
verse screw, crossing the handles below the lock, approximates the
blades to the surface of the child’s head. When the instrument is
adjusted, the outer ends of the traction-rods are detached and inserted
into a socket-joint belonging to a strong steel bar with a downward
curve, and furnished with a transverse handle which can be moved in
any direction by means of a universal joint. Tractions are made by
means of this transverse handle alone. As the head descends, the
handles proper rise upward and serve as an index to show the direction
in which the force should be exerted. By simiply raising the traction-
rods in a line with the curved shanks, the blades of the forceps swing

Fro. 156, —Author's modification of Tarnier's forceps.

always in the transverse diameter, and the head follows approximately *
the axis of the pelvis. To one accustomed only to the familiar forceps,
the facility with which delivery can be accomplished by Tarnier's in-
strument would seem hardly eredible.

* I use the word “approximately,” for my own experience does not sustain the
idea that the handles of the forceps furnish an infallible guide to the direction in
which tractions should be made. In this respect I am in entire agreement with
Breus (Die Becken-Eingangs-Zangen, Vienna, 1883), viz., that the advantage
of the Tarnier principle consisis less in the mathematical accuracy of the trae-
tions than in the freedom of motion that the traction-rods permit to the head.
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stances to apply the forceps directly to the sides of the child’s head,
and to imitate during delivery the mechanism of labor in occipito-pos-
terior positions.
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Fie. m_%uipitmﬁsmrinr position.  Traction in a downward direction to secure the descent
of the head beneath the pubic arch, (Faraboeuf and Varnier.)

The rotation of the occiput forward to the symphysiz pubis by foreeps
seems, @ priori, a simple matter, and it would be if the vagina were a rigid
canal with fixed extremities. In reality it is an clastic tube, closely applied to
the child’s head, and enjoys a great degree of mobility. When, therefore, the
head is turned a quarter-cirele within the pelvis, the soft parts, as a rule, are
turned with it. When the force is removed, the vagina, owing to its resiliency,
resumes its former position, and generally carries the head back to the original
point of departure.

Fig. 158.—Oeccipito-posterior position. Descent of forehead beneath pubic arch completed.
Elevation of handle of foreceps to aid the rotation of the ccelput over the peringum. (Fara-
boeuf and Varnier.)

If the sagittal suture occupies an oblique diameter, the forceps
should be applied in the opposite oblique diameter. As the head de-
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involved there is less likelihood of derangement of shoulder and head
mechanism as these engage in the pelvis. So soon as the breech
reaches the pelvic floor, traction should be made more in an upward
direction, to facilitate the passage of the buttocks over the peringum.
After the breech has cleared the vulva, the index-finger of the free
hand should be carefully inserted into the fold of the posterior thigh,
while the thumbs of both hands are placed upon the sacrum. During
the subsequent extraction of the trunk the lower leg falls from the
vagina without special assistance.

If both extremities present, they shonld be seized so that the mid-
dle finger is placed between the feet, while the index- and ring-fingers
encircle the external malleoli. After they have passed sufficiently far
outside the vulva, the left leg should be seized with the left hand and
the right foot with the right hand. During extraction the normal
rotation of the child may be aided by dragging with somewhat greater
force upon the limb, which should be turned to the front.

Fia, 160, —Method of seizing the breech.

Extraction by the Breech.—When the breech alone presents, with
both extremities reflected upward parallel to the anterior surface of the
25
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devised a perforator with a gimlet-like extremity, which is intended
to bore its way into the skull. The opening is afterward enlarged by
a knife which lies concealed and guarded in the body of the instrument

Fia. 182, —Thomas's perforator.

until required for nse. Mechanically considered, Thomas's perforator
is beyond reproach. It is, however, somewhat more difficult to keep
in order than those previously mentioned.

The basylist of Professor Alexander Simpson resembles in its gen-
eral features the perforator of Dr. Thomas. It is, however, much

Fio. 183, —Simpson’s basylist.

heavier and of more solid constrnction. In the place of the concealed
knife it possesses two arms, which, when separated from one another,
act as powerful levers. The instrument is designed not only to
perforate the cranial vaunlt, but, as its name implies, to break up the
base of the skull. When this action is rendered necessary, the basylist
should be pushed inward to the gphenoid bone, and a point selected for
perforation in front of the sella turcica. After boring well into the

Fig. 184.~Trephine perforator.

sphenoid, the lever is nsed to forcibly separate the base into twe por-
tions. Ordinarily, the expulsion of the child ean then be left to the
natural forces.

The® Germans employ for the most part a long trephining perfo-
rator, which removes circular segments from the scalp and the skull.
The trephine leaves behind no splintered portions of bones, and makes
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from inflicting injury during the subsequent course of delivery. But
the eranioclast is not only of use in breaking up the cranial vault, it is
likewise the most effective of all the instruments employed for extrae-
tion of the perforated head.

The principal defect of the Simpson
cranioclast is that it attempts to combine
in the same instrument the funetions of
crusher and tractor. Now, as in the ceph-
alotribe, the devices which make it the
most effective instrument in the one di-
rection weaken its utility in the other.
Braun’s modified eranioclast is intended
to serve purely as a tractor. All idea of
its undertaking to break up the skull is
discarded. The work of compression and
disarticulation is left to the counter-press-
ure of the pelvie walls, and to the em-
ployment of craniotomy-forceps and the
cephalotribe. The term cranioclast is
therefore a misnomer. Mundé’s proposed
substitute of “craniotractor” is deserip-
tive of its real action. Yet the modifica-
tions of Braun were as simple as they
have proved appropriate. A pelvie curve
has been given to the blades; the handles
have been lengthened so that the lock,
even when the instrument is introduced
high up, is outside the vulva; and, finally,
an apparatus for compression has been
added. The advantages of Braun’s cranio-
clast over its rival, the cephalotribe, are
as follows: it is of comparatively small
size ; again, one branch lies inside the
head, in a space not otherwise occupied;
Fi. 180.—Simpson's cranioclast,  the outer branch imbeds itself in the soft

coverings of the head, and thus is pro-
tected from deoing hazm. After a few tractions the cranioclast oceu-
pies the middle of the pelvis, where it can be so gnarded by the hand
that it need not even come into contact with the vaginal walls; as the
head is drawn into the pelvis, the pressure is not concentrated at one
or two points, but is diffused over the entire pelvic rim; the head is
therefore able to mold itself to the shape of the pelvis. Subsequent
to the use of Braun's cranioclast, extensive lacerations and injuries to
the maternal organs are rarely found. 'T'he eranioclast takes firm hold
of the head. It never slips during extraction, It is not apt to tear
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be screwed tightly together by means of the apparatus for compression,
and the head turned so that its bizygomatic diameter is brought into
the transverse diameter of the pelvis. As the distance between the
orbital plates and the chin, including the instrument, does not exceed

Fra. 102 —Meigs's craniotomy-forceps (modified by Professor L. E. Taylor),

two inches, and the width of the base is only about three inches, it is
evident that, in skillful and experienced hands, this method is capable
of almost indefinite extension.

After delivery of the head, the extraction of the body may still
cause difficulty. If, then, through an opening made with a perforator
between the clavicle and shoulder-blade the smaller blade be intro-
duced, and the outer blade be applied on the back, so that the two in-
clude the spine, the eranioclast will seize the trunk firmly, and is capa-
ble of exerting great force as a tractor.

Crotchet and Blunt Hook.—As tractors, neither of these instrn-
ments is much in vogue at the present day. It is well, however, to
become familiar with their uses, as we are not always placed where we
can have a complete armamentarium at our disposal.

Fia. 108.—Crotehet.

The crotchet is a steel hook, with a sharp-pointed extremity. The
ghaft is either straight or curved to adapt it better to the convexity of
the head. In craniotomy the instrument is often useful in breaking
up the brain. It may be inserted into an orbit when it is desired to
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then, carefully guarding the points, divide with a strong pair of scissors
by a series of short movements the soft structures and the vertebral
column.

2. In many cases the division of the neck can be advantageously
accomplished by Braun’s decollator. This instrument is a modifica-
tion of the blunt hook. The terminal portion is, however, bent at
nearly an acute angle.
It is likewise flattened
from side to side, and
ends in a button-shaped
extremity. The handle
is fixed at a right angle,
and is capable of im-
parting to the instru-
ment powerful leverage
movements. In em-
ploying the decollator,
the index and middle
fingers of the left hand
ghould encircle the
child’s neck from be-
hind, while the thumb
is placed upon the an-
terior surface. The
neck should then be
firmly grasped and
drawn down into the
pelvis as far as pos-
gible. The decollator
should be passed up
flat under the sym-
physis pubis along the
thumb of the opera- .
tor, until the button- Fio. 197.—RBraun’s method of decapitation,
end has advanced far
enough to be turned to the rear over the neck. Finally, the in-
strument should be seized by the handle with the right hand, and
rotated to and fro, while tractions are simultaneously made in a down-
ward direction. It is surprising how quickly, as a rule, the spinal
column may be divided by this manmuvre. After the separation of
the vertebrae, care must be taken not to draw down with too much
force, lest the integnments and soft structures yield suddenly, and
violence he done by the rapid withdrawal of the instrument.  This
accident may be avoided by using moderate tractions and dividing the

last remnant of the tissues with a pair of scissors. The decapitating
28

























































































































CONTRACTED PELVES, 4773

half-hand introduced into the vagina, the fact but not the degree of
transverse shortening may be recognized. Still, in this way the ex-
istence of extreme contraction would be noticed.®* Lihlein maintains

Fia. 206, —8pecimens from the Wood Museum (Bellevue Hospitall, Drawn on same scale,
No, 1. Normal pelvis, No. 2 Justo=minor pelvis.t

that the addition of four fifths of an inch to the distance from the
lower border of the ligamentum arcuatum and the upper border of the
great sciatic noteh, which can be measured by the finger without great

hiilfe bei der alle, Beekenenge) found the averagze in ri_-_'hh---u cases was three fifths
of an inch,

* LinLeix, Zar Becken-Messung, Ztschr. . Geburtsh, und Gynaek., vol. xi1, part
i, p. 3.

t Primipara, aged twenty-three, In labor three days previons to my sed

Wiaters all eseaped. Large sealp-tumor reaching nearly to vulva, |

0Os one third dilated and pushed down by sealp-tumor, Foreeps tried. Afterward
perforation and craniotomy. Chin tilted and head brought through the | by
the fronto-mental diameter. Patient died on third day, Extensi

ure in the bladder opposite pelvie rami. Small cireular perforatior ILETUS Ofipo-
gite promontory. Conjugate dinmeter three inches, Transverse diameter of brim
four and a half inches, Slicht Naegele --hli-!n.-.".' om left sid Patient was fifty-

nine inches in height, and presented no signs of rickcts,
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periosteum and adjacent to the cartilaginous borders upon the articular
surfaces. These cell-elements promptly ossify, and thus provision is
made for the increase of the bones in extent and thickness. Simulta-
neously with the formation of the new bone, medullary spaces are pro-
duced in the bony tissues by a process of absorption. Now, in rickets,
while the new cell-elements are deposited in such numbers that the
preparatory layer is often five to ten times the normal thickness, the
process of ossification is suspended or imperfectly performed. Thus,
the rachitic pelvis consists of a number of more or less firm, bony
masses, covered with soft osteoid layers, with broad cartilaginons bor-
ders at the articular surfaces. These changes combine to increase the
pliability of the pelvis, and to retard its growth.

The pelvie deformity resulting from rickets is mainly due to the
weight of the superimposed body. The pressure from above which the
trunk exerts pushes the promontory forward toward the median line,
At the same time the upper portion of the sacrum rotates npon its
transverse axis, so that its posterior aspect is nearly on a line with the
horizon. The bodies of the vertebre sink downward between the flex-
ile wings, whereby the concavity of the sacrum from side to side is
effaced. The pliant border of the iliac articulation yields somewhat,
and, as it is drawn inward by the sinking of the sacrum, the traction
of the strong sacro-iliac ligaments approximates the posterior superior
spinous processes to one another. The traction of the sacro-tuberous
and gacro-spinous ligaments aids in hooking forward the lower extrem-
ity of the sacrum, though to this deformity the pressure exercised
upon the end of the spinal column by the half-sitting, half-recumbent
posture affected by rachitic children unquestionably contributes its part.

If we regard the sacrum as a fuleram, and each os innominatum as
a lever, it is evident that the traction of the sacro-iliac ligaments, under
the pressure upon the sacrum from the trunk, would produce a separa-
tion of the innominate bones in front were it not for their firm union
at the symphysis pubis. The result of these two counteracting forces
is an increased ineurvation of the bones at the point of weakest resist-
ance, which is situated near the articular surfaces. In advanced rick-
ets, where the bones are plastic and willowy, the linea arcuata is often
bent at an angle, so that the greatest transverse diameter divides the
pelvic brim into a posterior and anterior half. To the latter belong
the acetabula, to the former the two ilia.

The outward direction of the anterior snperior spinous processes is
probably due in a measure to an arrest of development, as the S-shaped
curve of the crests of the ilia does not normally develop until after the
age at which rickets usually makes its appearance (Kehrer). The flat-
tening of the ilia is partly due to the drag of the sacro-iliac ligaments,
and partly to the action of the sartorii and gluteal muscles. The di-
vergence of the ischia and the wide arch of the pubes are the product
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Irregular Rachitic Pelves.—For convenience’ gake it seems desirable
to attach to the deseription of the flattened form the influence of two
additional forces, which, upon occasion, operate to gtill further modify
the shape of the rachitic pelvis. These are lateral pressure of the
heads of the thigh-bones at the acetabula and the various forms of spi-
nal enrvature which so commonly result from rickets.

Pressure at the acetabula is rarely an operative force, becanse rick-
ets nsually is developed at the time of the first dentition—i. e., before
the child has learned to walk—and it
is not until after the disease has de-
clined that the child attempts to use
its lower extremities. In the excep-
tional cases in which the disease oe-
curs later, after the child has begun
to walk, the lateral pressure may act
in either one of two ways:

1. Asa counteracting force to that
exercised by the weight of the trunk,

in which case the pelvis, provided the

B, e W s meal rachitie  pathological processes have only ad-

vanced to a limited extent, retains a

symmetrical appearance, and resembles closely the justo-minor pelvis.

The rachitic origin is betrayed by the shape of the ilia and the signs

of rickets in other parts of the body. At the outlet the antero-pos-

terior diameter is increased, and the transverse diameter somewhat
diminished.*

2. In cases of excessive softening of the bones, either from the se-
verity or the long duration of the disease, the acetabula are sometimes
pushed inward, upward, and
backward, and the symphysis
pushed forward, so that the
rami of the pubes meet at
an acute angle, or run nearly
parallel to one another. This
lateral compression, in con-
junetion with the rachitie
projection of the promontory, \
gives to the pelvic brim a tri- Fic. 208, — Pseudo-osteomalacia. (Naegele.)
angular or clover-leaf shape,
closely resembling the distortion produced in osteomalacia. The term
pseudo-osteomalacia given by Michalis $ to this form is warranted by
the existence of certain features peculiar to rickets, such as the small
size of the ilia, the distance between the anterior superior spinous

* ScuroepeR, Schwangerschaft, Geburt, und Wochenbett, p. 77,
+ Micraeris, Das enge Becken, p. 139,
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shall not be too much weakened by protracted delay. Of 252 cases operated
on according to the method of Sanger, between the years 1852-"80, inclusive,
63 (25 per cent) terminated fatally, but in 1890, of 61 cases, only 7 women
died (114 per cent). The possibilities of the improved Cwmesarean section is,
however, best shown in the results obtained by single favored operators. Thus
Leopold had had up to August, 1890, 43 cases with four deaths, and in Leipsic,
of 36 cases, only 2 terminated fatally. Murdoch Cameron had 9 cases (simul-
tancous removal of the ovaries) with the loss of 1 patient. Sénger had 8
cases, Van der Meig 7 cases, and Schauta 15 cases without a death.®

3. Cases in which the pelvie contraction does not exeeed the limits
within which the delivery of a living c¢hild af term is af least possible.
In this category belong the overwhelming majority of all instances
of contracted pelvis, It embraces not only cases in which the con-
junction of every favorable condition is essential to delivery, but those
moderate degrees of narrowing which are chiefly recognizable through
the influence they exert upon the mechanism of labor. It includes
flattened pelves with a conjugate of three inches and upward, and
justo-minor pelves with a conjugate of over three and a third inches.
Below these figures the delivery of living children at full term is too
exceptional an event to be taken into account in any attempt at classi-
fication.

The obstetrical resources for overcoming the mechanical obstacles
afforded by moderate degrees of pelvic contraction are the induction
of premature labor, craniotomy, forceps, and version. Each one of
these measures has its strenuous partisans, who have expended much
unprofitable zeal in comparative estimates of their respective values.
It is a mistake to regard them as rival pretenders to favor. Indeed,
the very conditions which indicate one form of procedure often ex-
clude the others from eonsideration. Good midwifery requires a just
appreciation of all the auxiliaries at our disposition and a careful study
of the circumstances which render them severally appropriate.

Premature Labor.—The indiscriminate induction of premature
labor in every case of contracted pelvis is particularly to be deprecated.
In the first volume of the Archiv fiir Gynaekologie Spiegelberg pre-
gsented the statistics of 1,224 cases of full-term labor in contracted
pelvis, in which the maternal mortality was 66 per cent and the in-
fant mortality 28 per cent; while in 271 cases of induced premature
labor the maternal mortality was 188 per cent and the infant mor-
tality 66 per cent. This startling discrepancy is due to the fact that
a very large proportion of labors in contracted pelves either terminate
spontaneously or require forceps only after uterine action has over-
come the obstruction at the brim. If all these minor cases be omitted,
a very different result is obtained. Thus, Litzmann found that in flat-

* Iahresbericht ueber die Fortschritte snf dem Gebiete der Geburtshiilfe und
Gynaek., 111 Jahrgang, s. 204, und IV Jahrgang, s. 316.
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should be restricted to pelves measuring less than three and a half
inches in the conjugate, whereas above that limit it is best to await
the results of spontaneons uterine action.

Labor at End of Gestation.—But the physician may first be sum-
moned to a case of contracted pelvis after the end of gestation has
been reached, or he may at an earlier period have decided against the
induection of premature labor.

At full term, supposing the head to present, the latter, at the be-
ginning of labor, is prevented by the pelvic narrowing from entering
the brim of the pelvis,and is usually freely movable. The conduet of
the first stage of labor should be directed to preparing the way for the
subsequent delivery of the child. To this end every pains should be
taken to prevent rupture of the membranes until the cervical dilata-
tion has become complete. The patient should be cautioned against
restless movements in bed, and from bearing down during the pains.
Examinations per vaginam should be made with great care, and should
be avoided except where absolutely necessary. The largest-sized Barnes
dilator, moderately distended with fluid, placed in the vagina to exert
counter-pressure upon the cervix, is at times of use where the mem-
branes have a tendency to protrude in the form of a narrow cylinder.

Attention should likewise be directed to faulty positions and pres-
entations of the child’s head. Should these be dependent upon a
pendulous abdomen, the fundus of the uterus should be elevated, and
the normal relations of the uterine axis maintained by a sunitably ad-
justed bandage. Exceszive lateral obliguity should be corrected by
placing the patient upon the opposite side. Should transverse nar-
rowing require a deep descent of the occiput, this can be furthered by
placing the woman upon the side to which the occiput is directed.
Where, on the other hand, it is desirable to promote the dip of the
forehead, the patient should be made to lie upon the side to which the
child’s face is turned. The reason of this is obvious, as, when the
breech falls to a given side, the cephalic pole has a tendency to move
in the opposite direction. The right use of position as a corrective
force depends upon the degree of accuracy with which the character
of the pelvic deformity is estimated, and upon a proper appreciation
of the mechanism appropriate to the ascertained deformity.

Where the sagittal suture looks forward toward the symphysis
pubis, o that the posterior parietal bone becomes the presenting part,
a firm compress above the pubes may be advantageously employed to
press the head backward and approximate the sagittal suture to the
median line.

The pains, when weak and inefficient, should be strengthened by
the warm vaginal douche ; when the source of exaggerated suffering,
they should be mitigated by morphine, by rectal injections of chloral,
or by the administration of an anwsthetic.
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6. The sound side of the pelvis is not of an entirely natural shape, as
is shown by the fact that its ilio-pectineal line is straighter posteriorly,
and more curved anteriorly, than in a normal pelvis. 7. The results
of the deformities mentioned are :

(2) That the pelvis iz contracted in that oblique diameter meas-
ured by a line passing from the acetabulum of the anchylosed side to
the opposite gacro-iliae joint, while the other oblique diameter is not
shortened, but even elongated in extreme cases. (6) That the dis-
tances between the promontory and either acetabulum, and those be-
tween the apex of the sacrum and the spine of either ischium, measured
from the affected side, are less than the corresponding distances on the
other. (¢) That the distances between the tuber ischii of the anchy-
losed side and the posterior superior spinoug process of the opbosite
ilinm, and those between the gpine of the last lumbar vertebra and the
anterior superior spinous process of the diseased gide, are ghorter than
the corresponding distances on the opposite side. (d) That the distance
of the superior posterior iliac spine of the anchylosed side from the
lower border of the symphysis pubis is greater than that between the

Fia, 213.—Naegele oblique pelvis. (From specimen in the Wood Museum.)

H_‘.'lﬂ}lh}'ri'l.-: and the up]mr-'ih' posterior .-::||rL-r'L|.«1' s:}1i|::un.~; process. (e) That
the walls of the pelvic cavity converge below, and that the pubic arch
is narrowed and 4I|ri|1':|xir1laltt-ul to the type of the male arch. (/) That
the acetabulum of the flattened side is directed farther forward than is
normal, while the opposite acetabulum looks almost directly outward.
We may add that the anterior surfaces of the bodies of the lumbar ver

tebrae are directed toward the anchylosed side. The ilium is higher,
steeper, flatter, and reaches farther backward on that side ['he pubie
.'[rq'I] looks toward the flattened mide. The r'rlr.l.alnlr.ruh.' pard 18 somew hat
elongated. The transverse diameter is shortened at the inlet, and its
shortening progressively increases as the outlet is approached.® The

¥ SCHROEDER, Lohrb., p, 504,
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longer oblique diameter. If, however, the promontory project con-
siderably, and is closely approximated to the ilium of the affected side,
no portion of the head can be admitted between them.* The cranium
will then enter the pelvis most easily with the sagittal suture in the
short obligune diameter, and will pass through the pelvic canal without
rotation. If the pelvis be originally small and the deformity marked,
the obstruction to labor may be complete. Should the pelvis, how-
ever, be roomy and the promontory retreating, no considerable impedi-
ment will be offered to parturition.

Prognosis.—It is obvious that the prognosis, for both mother and
child, is best when the pelvis was originally large, and far less favor-
able under the reversed condition. In the latter case the mother very
frequently succumbs and the child is only rescued by the Csesarean
section. Litzmann’s t statistics report the death of twenty-two out of
twenty-eight mothers, five of whom perished undelivered, and that of
thirty-one children out of forty-one cases. These figures by no means,
however, fairly represent the average result, since many cases of slight
and moderate deformity escape detection.

Treatment.—In a case of extreme obliquity at the Bellevue Hospi-
tal, where the distance between the ischia barely exceeded two inches,
I induced premature labor at presumably the twenty-ninth week. The
child was turned and lived long enough after extraction to receive
the rite of baptism. The mother made a speedy recovery. This case
affords a striking contrast to those reported by Litzmann. Undoubt-
edly, if the obliquity were always recognized at a sufficiently early
period of pregnancy, the induction of premature labor would favorably
change the prognosis. Very commonly, however, the condition passes
unperceived until delay in labor leads to a more careful investigation.
In such cases, if the head has entered the pelvie cavity, and the dimi-
nution of the space between the ischia is not excessive, a careful at-
tempt should be made with the forceps to test the adaptability of the
presenting part to the contracted diameter. Violent tractions should,
however, be avoided. Studley ] has recently reported a case of ecoxal-
gic oblique pelvis in which fracture of the pubic rami upon the right
side resulted from forceps delivery. If the disproportion is such that
moderate tractions are unavailing to advance the head, or if the child
is already dead, perforation should be performed. Craniotomy at the
inferior strait is much less dangerous than at the brim.

If the head fail to enter the pelvis, we have to inquire whether the
result be due to absolute deficiency of the pelvic space, or to the fact
that the sagittal suture of the head corresponds to the shortened ob-
lique diameter. In the first event the case becomes a suitable one for
(C@sarean section, while in the second version should be performed

* Larzmaxy, Monatsschr. {. Geburtsk., xxiii, 1364, p. 268,
t Ibid,, p. 284, $ Am. Jour. of Obstet., 1879, p. 269,
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with a view to bringing the long cephalic diameter into correspond-
ence with the opposite longer diameter of the pelvis. If extraction is
then found to be impossible, perforation can still be performed upon
the after-coming head.

II. Tee KxyrHOTIC PELVIS.

Morbid Anatomy.—The characteristic deviations of a kyphoetic pel-
vis from the normal type are due to the unnatural direction in which
the weight of the superimposed trunk is communieated to the base of
the sacrum, as the result of an existing antero-posterior spinal cur-
vature. If a dorsal kyphosizs be entirely compensated by a lumbar
lordosis, the former may
entail no pelvie distortion.
As a rule, the deformity is
most marked with lumbar
and sacral kyphoses, which
admit of no compensatory
lordosis, and least apparent
with remote dorsal kyphoses.
The effect of the altered di-
rection, in which the weight
of the trunk is transmitted
to the sacrum, is to force the
latter more deeply between
the ossa innominata and to
rotate its upper }:Ht'tlillll in
a posterior direction. The
displacement backward of
the inferior extremity of the
trunk canses the center of
gravity to be thrown far

behind the acetabula, and Fio. 214.—8pecimen of kyphotic pelvis. (Litzmann,)
produces a consequent dimi-
nution in the obliquity of the pelvis by elevating the anterior pelvic
parigtes.®  The change in the pelvie obliguity is antagonized by the
ilio-femoral ligaments, and the result of these opposing forces 18 as
follows: The sacrum is narrowed and elongated by the traction from
behind and above, and its upper part is displaced backward. Its
transverse 'i"HILI':I'I.iT_"- 15 inereased and its longitudinal concavity dimin-
ished.+ The bodies of the sacrul vertebrs are on a '|-l;||||- posterior to
their transverse processes. The promontory is high and is directed
far backward. The upper anterior surface is gometimes convex while
the concavity of the lower part 18 preserved, and an S-like shape is

* Laxae, Arch., f. Gynaek., Bd. i, 1870, p. 231.

t Bresvav, Monatsschr. f. Geburtsk., Bd. xxvii, 1806, p. 319,
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metry is to be sought in the increased weight thus thrown upon the con-
tracted half of the pelvis and in the counter-pressure exerted upon its
artienlar surface. The contracted half of the pelvis is higher and
more inclined than its fellow. The sacrnm has sunk deep between
the ilia, and is narrower upon the side of the lumbar scoliosis. The
sacral vertebral bodies are sometimes displaced forward, project-
ing beyond the lateral masses.
The promontory is displaced
toward the contracted side,
and the corresponding lateral
mass is often narrowed. There
is rarely anchylosis of the hip-
joint. The ilium is erect, looks
inward, and is narrowed antero-
posteriorly. Its crest is higher
than that of the opposite side.
The symphysis is displaced
toward the uncontracted half
of the pelvis. The ilio-pecti-
neal line makes a sharp curve
inward near the sacro-iliac syn-
chondrosis, and then pursues
an undulatory course to the
symphysis, being notably bent
inward opposite the acetabu-
3. = _ . . lum. On the uncontracted side
Sl B HISEIIn I8 A0 preiiile BOT S e corresponding line forms a
large and rounded arch. The
tuber ischii on the side of the lumbar scoliosis is turned ontward. The
oblique diameter of this side is greater, but the distance between the
sacrum and the acetabulum (distantia sacro-cotyloidea) is much shorter
than on the uncontracted side. The plane of the inlet is obliguely
cordiform, being contracted upon the side of the lumbar scoliosis and
expanded on the other. Exactly the reverse conditions obtain at the
pelvic outlet.®* The conjugata vera is notably shortened by the pro-
trunding promontory. The antero-posterior diameter of the outlet,
althongh contracted, still far surpasses the conjugata vera in length.
Other and independent pathological conditions may aggravate the
obstruction caused by the peculiar deformity in question. Thus, Hu-
genberger describes a case of scolio-rachitic pelvis cumphuataﬁ by
an extensive sacral hydrorachis.t
The peculiar dl“fﬂ]‘l‘l‘llt_‘. of a scolio-rachitic pelvis obstruets de-
livery by so narrowing the space between the acetabulum and the

* LeoroLp, ap. cil,, p. 10,
+ HuaexperGer, Arch. {. Gynaek., Bd. xiv, p. 1.
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Etiology.—Nengebauer, who has studied with unwearied patience
and zeal the anatomical specimens preserved in the museums of Eu-
rope, has shown that in true spondylolisthesis the body of the verte-
bra alone is concerned in the forward displacement, the arch, the spine,
and the transverse processes remaining ¢n sifx. The spinal canal un-
dergoes, therefore, an antero-posterior elongation, and the cord is not
subjected to pressure. This elongation takes place at the junetion of
the arch with the body. It does not appear to be due either to caries
or an inflammatory process. The original canse of the anomaly Neuge-
baner attributes in many cases to a congenital separation of the arch
from the body of the fifth lumbar vertebra, due to defective ossification,
in rare instances to traumatic fracture of the saeral articular processes,
and in some cases probably to fracture of the arches due to tranma-
tism. The latter canse he admits, however, to be hypothetical, as
where fractures have been observed it is not possible to determine
whether they occurred primarily, or whether they resulted secondarily
from the strain placed upon them in the forward and downward move-
ments of the vertebral body.

In a few instances the etiology remains unsolved. The deformity
never occurs suddenly, but progresses slowly under the pressure of the
trunk until the gliding movement is arrested by bony union between
the lumbar and sacral vertebra. Repeated pregnancies furnish me-
chanieal conditions favoring the spondylolsthesis, though pregnaney is
not an essential element in the cansation, as the aceident has been ob-
served in males.

Diagnosis.—As a result of the deformity, the abdomen is protuber-
ant and the thorax is sunken between the prominent iline crests. The
trunk, therefore, appears shortened, while the extremities are relatively
of disproportionate length ; the width between the trochanters is in-
creased ; the nates are flattened and pointed below with deep lateral
depressions, so that the posterior aspect of the buttocks possesses a
heart-shape and the base of the sacrum and the posterior superior
spines of the ilium are prominent. Along the spine a deep lumbo-
dorsal furrow is observable, and, owing to the diminished pelvic ineli-
nation, the external genitals are directed to the front. The gait of
patients suffering from spondylolisthesis is peculiar. The steps are
short, the toes are but slightly turned ount, and the footprints follow
one another in nearly a straight line. Tt is not, however, easy to de-
termine by external examination alone the difference between spon-
dylolisthesis and a deep-seated lumbo-sacral kyphosis. The internal
examination is best made, according to Neugebauer, in the upright or
lateral position. To determine the existence of the angle formed by
the projecting lumbar vertebra, the finger should be introduced along
the anterior vaginal wall in the axis of the superior strait directly to
the spinal column, and then should be passed downward to the seat of
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its victims. Each succeeding pregnancy is usually attended by a pro-
gressive development of the disease, which may, however, become non-
progressive, or even be completely and permanently arrested.* In a
case of this kind the bone is restored to its normal histological state, al-
though its deformity remains. Osteomalacia may invelve the entire
osseous system, or be confined to individual bones. In the latter case
the long bones and the vertebrae
are most frequently diseased.t In
puerperal osteomalacia the pelvis
and the vertebra are predominantly
and often exclusively affected. The
disease is regarded as an osteomye-
litis, which, beginning in the center
of bones, advances toward their pe-
riphery. The essential pathological
process consists in the absorption
of calcareous matter, throngh the
Haversian canals, and in the sub-
stitution of hypertrophic medullary
tissue for the softened osseous struct-

: ures. The natural result of the

iyt changes is great friability or pli-

ability of the bones, according to
the stage reached by the disease, and their consequent distortion by
compression or traction. The bones are of very light weight. Their
transverse gection reveals a porous, diploé-like structure. Their onter,
hard lamella is exceedingly thin, or entirely absent. The bones are
of a wax-like softness, being readily cut and molded. The term rub-
ber or elastic pelvis has been applied to those pelves whose bones
have reached this stage of degeneration. In the most advanced cases
the osseous tissue is represented merely by membranous sacs of peri-
osteum inclosing medullary tissue and fat.

Morbid Anatomy.—The osteomalacic pelviz presents the following
pathological anatomical features: The sacral lateral masses are very
narrow, and the entire bone, which is displaced downward between the
ilia, is sharply curved. The promontory is accordingly deeply de-
pressed and approximated to the symphysis as well as to the apex of
the sacrum, which is itself displaced forward and curved upward. The
promontory and the apex of the sacrum may, in marked cases, almost
touch each other. The ilia are placed almost vertically. Their crests
are elongated and sharply curved. The anterior superior spinous pro-
cesses are approximated. The posterior superior spinous processes are
in the same plane with the posterior surface of the last lnmbar spinous

* Wixcker, Monatsschr, f, Geburtsk., Bd. xxiii, 1864, p. 321.
t Lrrzuanss, Die Formen des Beckens, Berlin, 1861,
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sponges, the tampon of slippery-elm (Skene), or the water-bag. When dilatation is
already well advanced, incisions may be used to aid in completing the proeess,

UterINE TUMORS COMPLICATING PREGNANCY, PARTURITION, AND
THE PUERPERAL STATE.

I. Uterine Myomata.—1. [/n Pregnancy.—Because of the disposi-
tion of uterine myomata to produce sterility, they naturally constitute
comparatively infrequent complications of pregnancy. They are sub-
divided, according to their location, into subperitoneal, interstitial,
and submucous myomata. The presence of either variety diminishes
the probability of conception, but none absolutely precludes the possi-
bility of its occurrence. In most instances, myomata produce no
symptoms during pregnancy, and do not disturb labor.

Subperitoneal myomata prevent conception and interrupt utero-
gestation only when they attain large dimensions, and their prejudiecial
influence is then usnally referable to the uterine retroversions or retro-
flexions which they induce. Interstitial myomata are more likely than
the preceding variety to occasion abortion or premature delivery, either
by producing uterine flexions, or by acting as the exciting cause of
hemorrhages, which are more severe when the placenta is located over
the site of the tumor. This statement applies particularly to post-
partum hamorrhages, inasmuch as the muscular atrophy induced by
the moyma prevents the ready and complete closure of the uterine
sinuses,

Submucous myomata rarely permit of conception, which, in the
event of its oceurrence, is almost uniformly followed by abortion, due
usunally to metrorrhagia. In cervical myomata, however, pregnancy
may progress to its normal termination. Myomata ordinarily partiei-
pate in the uterine hypertrophy of pregnancy, becoming at the same
time softer and more suceulent. This change in consistence, which is
referred to increased vascularity, to colloid transformation, and to serous
infiltration, is attended by dilatation of the lymphaties, which may lead
to the formation of cysts. The softened tumor readily undergoes
changes of form under the influence of increasing intrapelvic pressure
and of uterine traction. It may become so flattened that it ceases to
be recognizable as a tumor, but regains its earlier shape after delivery.

The diagnosis of uterine myomata, particularly of the interstitial
and submucous varieties, is often attended during pregnaney by diffi-
culty, inasmuch as their symptoms and signs are obscured by those of
pregnancy. On the other hand, the existence of myomata may pre-
vent the recognition of pregnancy. Fibrous tumors may be mistaken
for fetal organs or for intra-uterine cystic tumors. Careful palpation
by the combined method with two fingers in the vagina, or the half
or entire hand in the rectum if necessary, should be employed to make
out the shape, position, and consistency of the suspected growth. As
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ates over that in the other that the circulation of the latter is reversed,
and its hearts, lungs, and body atrophy. It now receives its nutritive
supplies from the normal fetus. As the result of congestion in its
umbilical vein, its conneetive tissue often undergoes hypertrophy and
@dematous infiltration. The same cause may result in hydrocephalus
or in the development of a monster presently to be described as an

Fra. 220, —Author's ease of acardia.

anencephalns. The most common variety of acardiacus is known as
the acephalus, or headless monster. The amorphus is an acardiacus
without head or extremities. It iz of rounded form, and its surface,
though ordinarily gmooth, may prezent faintly marked tubercles, which
are regarded as rndimentary extremities. The interior of the amor-
phus contains a rudimeniary intestinal eanal, cystic cavities, muscles,
and vertebre. The umbilical cord is attached indifferently to any
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contracted pelvis is not an insurmountable obstacle to spontaneous
evolution, provided the conjngate diameter be alone shortened. Nor
is small gize of the feetus essential to the occurrence of the process in
question. Spiegelberg* states that it is often observed in cases where
the foetuses are mature and well developed. Softness and eompressi-
bility of the child naturally favor the production of spontaneous evo-
lution, as is demonstrated by its frequent ocenrrence when the product
of conception has undergone maceration.

Mechanism.—The mechanism of the former and more ordinary
variety of spontaneous evolution is as follows: The presenting shoulder
is forced into the depths of the true pelvis by the violence of the uter-
ine contractions, instead of being diverted laterally, as is the case in
spontaneous versions and becomes firmly fixed beneath the symphysis,
while the corresponding arm protrudes through the vulva. The body

Fia. E1.—Neglected shoulder presentation.  Section through frozen corpse.  (Chiara. )

of the fetus is then so foreibly flexed that the breech and the head lie
in close proximity to each other. The former is in contact with the
gacro-iliac synchondrosis, while the latter is immovably held between
the breech and the upper border of the symphysis. The neck and
shoulder, which rest against the lower border of the symphysis, now
become the pivot upon which the fwtus rotates. The trunk of the
foetus is driven beyond the shoulder, and the thorax, breech, and legs
are born in the order named. The other shoulder then follows, and
the head is finally expelled.

The mechanism of the second variety of spontancous evolution,
designated by Roderer * evolutio conduplicato corpore,” which is much

* SrieceLpeRre, Lehrbuch, p. 541,





















































































































604 THE PATHOLOGY OF LABOR.

In cases of complete attachment of the placenta there should be
no trifling with half-way measures. If the cervix is long and rigid,
the vaginal tampon should be employed as a preliminary measure.
When the cervical tissues have become softened, and dilatation has
begun, the tampon should be removed. At this stage Barnes recom-
mends separating at once that portion of the placenta which is attached
above the inner orifice of the cervix. By so doing, * we remove an
obstacle to the dilatation of the cervix, for the adherent placenta acts
as an impediment.” The operation is performed as follows: * Pass
one or two fingers, as far as they will go, through the os uteri, the
hand being passed into the vagina if necessary; feeling the placenta,

insinuate the finger between it and the uterine wall ; sweep the finger

around in a circle, so as to separate the placenta as far as the finger
can reach. . . . Commonly some amount of retraction of the cervix
takes place after this operation, and often the hemorrhage ceases.” *
Next put in a Barnes dilator and rapidly expand the cervix. Mean-
time try and bring the breech down into the lower uterine segment by
external palpation. Both Taylor and Braun have found external ver-
gion easy, on account of the inert conditions of the uterine walls. When
the cervix has been sufficiently stretched to admit of delivery, two fingers
should be introduced, the placenta should be separated, the membranes
ruptured, and an extremity should be seized without passing the entire
hand into the uterus. Extraction should then follow, the pressure of
the feetus preventing any considerable amount of hamorrhage.

Usgnally the right hand is chosen to seek the feet, as the placenta
more frequently overlaps the left side. Often a hint is furnished by
the fact that the overlapping portion of the placenta is separated to a
greater extent than the main body. Many times, however, it will be
necessary to change the direction of the fingers before the edge of the
placenta iz reached. If external version can not be effected, the opera-
tor should push the hand forward into the uterus to find an extremity.
The arm acts during the search as a temporary tampon. Hamorrhage,
which follows the withdrawal of the arm, will be arrested by the de-
geent of the breech.

The accidental rupture of the membranes before the cervix is pre-
pared for artificizl delivery is hardly likely to occur in cases of placenta
praevia completa. In eases of marginal implantation, dilatation with
water-bags should be emploved in such a way as to compress the open
sinuses from which bleeding takes place.

* Banxes, Obstetrical Operations, p. 508, The artificial separation of the
placenta is unguestionably of service where it can be accomplished without dif-
ficulty, Much time should not, however, be lost in fruitless efforts, nor is it de-
girable to persist if the separation can not be accomplished smoothly. Behm,
Hofmeier, and Lomer all urge in such cases passing the fingers directly through

the placental tissue. The most alarming hwmorrhage ceases when the leg is
brought down.

T
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come by the retraction of the fundus and body, and as a consequence
the contraction ring is withdrawn upward, the lower segment is
thinned, and in extreme cases nearly the entire uterine contents may
occupy the distended passive inferior segment. Under these circum-
stances it is possible at times to detect by palpation the contraction
ring a hand’s-breadth above the pubes, or even in the neighborhood of
the umbilicus. The stretching of the tissues iz most pronounced in the
upper portion of the lower segment, diminishing below until the vagi-
nal portion is reached, which, of course, is not subjected to tension.

Now, when, as the result of the birth of any considerable portion
of the child into the obstetrical cervix—as the stretched lower nterine
segment has been termed by Spiegelberg—the tissues of the latter
are distended so a2 to form little more than a membranoug covering,
the conditions which threaten rupture are established. Thus, contrac-
tility iz impaired; with each recurring pain, the child, driven still
farther from the uterine cavity, increases the pressure upon the already
enormously distended lower segment; gradually the thinned tissues
separate ; the presenting part of the child is forced into the opening ;
at the height of a pain complete separation of the muscular tissues
takes place; the peritonmum is lifted up from the underlying tissue,
and finally, in the majority of cases, is torn throngh, permitting the
partial or complete passage of the child into the peritoneal cavity.
"I'he emptied uterus then contracts, and the expulsive pains cease. The
conditions which specially lead to a dangerous attenuation of the lower
uterine segment are the pressure of a hydrocephalic head, a neglected
shoulder presentation, and where the descent of the child is hindered
by pelvic contraction, by cicatricial tissue or by tumors obstructing the
parturient passage. Rupture is favored whenever augmented pressure,
as in lateral obliquity and anteflexion of the uterus, and in transverse
presentations, is brought to bear upon a limited area of the already
overdistended tissues.

There are very great individual differences in the distensibility of
the uterine and cervical tissues. In women who have borne many
children, rapture may occur before any great degree of stretching has
‘been reached. In the case of which the posi-mortem appearances are
given in Fig. 229, spontaneous rupture occurred in the tenth preg-
nancy. Labor commenced at noon, and the membranes, which had
begun to protrude throngh the vulva, broke near midnight. The pains
then became slow and feeble. At about three o’clock in the morning
sndden collapse oceurred.  On my arrival, thirty minutes later, I found
the pulse scarcely perceptible, the breathing hurried, and the extremi-
ties cold. As the head was well down in the pelvis, I applied forceps,
and extracted without effort a dead child weighing ten and a half
pounds. Previous to the collapse the patient had felt comfortable. At
the moment of its oceurrence a distinct snapping sound was heard by
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the hospital physician, Dr. J. 1. Griffith, who sat several yards distant
from the bedside. The patient stated that she felt a sensation as
though a warm fluid was pouring into the abdominal cavity. As the
pelvis was ample and the presentation normal, and as there was no
irregularity of the labor-pains, the rupture could only be accounted

Fin. 229, —Case of ruptured uterus (anterior surface), o, body of uterus ; b, ring of Bandl ;
¢, thrombus, shining through the peritonmam,

for by assuming a vulnerability of the uterine tissnes, and probably a
elamping of the anterior lip between the head and the pelvic wall.

On the other hand, so great is the distensibility of the tissues in
eertain cases that the fotos may pass entire from the uterus into the
eavity of the obstetrical cervix without laceration ensuing.

Bandl found that of 546 cases of rupture but sixty-four were in
pr‘tmipur:v:. Their preponderance in multiparse is for the most part
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The passage of the child through the opening into the abdominal
cavity is usual ; but to this rule there are exceptions. I have seen three
cases, two complete and one incomplete, where the child remained
within the uterus in spite of the existence of extensive laceration.

The symptoms of incomplete rupture are, at the time of its oceur-
rence, of less severity than the foregoing. The pain and collapse, the
cessation of uterine contractions, and the recession of the presenting
part are usually absent. Often the rupture may have existed for some
time without appreciable phenomena pointing to its existence. The
frequent pulse is the most constant sign.  As incomplete ruptures have
almost always a lateral situation, large vessels are apt to be injured and
the internal heamorrhage to be profuse.

In rare cases subperitoneal emphysema, due to the entrance of air or
gases arising from putrefaction, may be recognized by the hand or by
the ear on the anterior surface or upon the sides of the uterus, and ex-
tending sometimes into the iliac regions.

Treatment—Prophylaxis.—In view of the serious prognosis in cases
of uterine rupture, the question of prophylaxis is one of peculiar in-
terest and importance. The outcome of Bandl’s demonstration regard-
ing the etiology of the accident is to place in a clear light the responsi-
bility of the physician for its occurrence. If it can not always be
foreseen and prevented, there is no excuse for the accident when the
development of the recognizable conditions which lead to it is over-
looked, or where palpable warnings are neglected.

In multipare with contracted pelves, where, as a consequence of
previons pregnancies, the ligaments are lax and the lower segment is
soft and distensible, it is desirable, so soon as the child is viable, to
induce premature labor, and thus to diminish the disproportion be-
tween the head and the pelvis.

If the conditions described by Bandl begin to develop during labor,
lateral obliquities should be corrected, either by placing the patient
upon the side to which the presenting part is turned, or by fixing the
uterns with compresses and a bandage in the median line. In hydro-
eephalus, puncture should be resorted to at an early period.

If the recession of the body of the uterus continues, and the head
is movable, version should be performed, provided always that it can
be accomplished without violence. In the introduction of the hand,
every pains should be taken to correctly appreciate the additional
strain to which the cervical tissues are subjected. When an extremity
has been seized, and tractions are made, the contraction ring which
separates the body from the lower segment interferes alike with the
descent of the breech and the ascent of the head into the fundus. If
rude force is employed, the increased pressure that temporarily is ex-
erted upon the side of the cervix, which is bulged by the presenting
part, can easily give rise to rupture. To avoid any unnecessary strain
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ployed an opening was let in the uterine wall communicating with an
adjacent sac formed either by the folds of the broad ligament or by
false membranes which persisted after the removal of the dressings.

Rupture limited to the Peritoneal Covering of the Uterus.—This
very rare form requires but brief mention. In all but ten cases have
been reported. It occurs under apparently normal conditions, without
premonitory symptoms. It is supposed to be due to deficient elasticity
of the peritonmum, and may take place during either pregnancy or
labor. Death in the known cases resulted from internal hamorrhage,
from peritonitis, or from shock (Spiegelberg).

Perforation from Pressure.—In studying the influence of the con-
tracted pelvis, we have already had occasion to consider the origin of
circumseribed losses of substance in the uterus due to the pressure of
the pelvic walls. In the present connection it is only necessary to state
that they are more frequently followed by recovery than the ruptures,
in favorable cases exudation closing the opening and the necrosed tissue
passing away throngh the vagina.

Lacerations of the Vaginal Portion of the Cervix.—Lacerations at
the os externum of moderate extent are the nearly constant concomi-
tant of physiological labor. The “show ™ of monthly nurses consists
of mueus tinged with blood furnished from the slight tears which are
produced during the passage of the head through the cervical orifice.
At times, however, these lacerations may assume a pathological impor-
tance, reaching upward to the vaginal junction, or even, in extreme
cases, stretching outward through the upper portion of the vagina.
At the time of their occurrence, they give rise to no special symptoms.
After the birth of the child, they may become the source of posf-par-
tum hamorrhage, or they may interfere with involution, and during
childbed expose the patient to the risks of infection. In after-life they
furnish the foundation of a multitude of uterine disorders (Emmet).
They oceur most frequently in primiparse, especially elderly ones; in
@dema of the cervix; in cases where the anterior lip, pushed downward
by the occiput, is canght between the head and the pubic walls, and
thus is prevented from retracting simultaneously with the posterior
lip; and as a consequence of obstetrical operations. Severe lacerations
extending above the vaginal junction are most frequently produced in
pelvie deliveries, where the head is extracted by force through an imper-
fectly dilated os.

Most commoniy these lacerations follow a longitudinal direction.
In rare cases, where there i1z extreme rigidity of the os externum, or
where, after the escape of the amniotie fluid, the head distends the an-
terior lip without pressing upon the os, a transverse rent may oceur
through which the child may pass. Sometimes a longitudinal tear may
be combined with one running transversely, the lip then hanging by a
pedicle to the uterus, or the entire lip may be torn off. Isolated cases
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labor. I use the silver suture, and after repeated trials have not been
able to convince myself that it can be equally well replaced by silk.

The first suture should be passed just in front of the anus. It
should be entered and brought out about a half-inch from the rupt-
ured borders. The others should follow at from one third to one half
inch intervals. Each suture should make the entire cirenit of the
wound. This can be readily accomplished by guiding the point of the
needle through the residue of the perineal body with two fingers in the
anus and with the thumb upon the vaginal surface. To secure a
stronger hold for the last suture, the needle should be made to enter
the vagina above the upper angle of the rent, and the wire should be
made to traverse a portion of undenuded tissne before completing the
eircuit. In closing the wound, great paine must be taken not to twist
the sutures too tightly, as in that case they are apt either to eut ount or
to produce sloughing.

Sometimes, in rents extending through the sphineter ani and the
recto-vaginal septum, the simple perineal sutures will effect a satisfac-
tory union. Thus, in a patient at the Emergency Hospital, with a
laceration extending nearly to the cervix, and whose condition pre-
cluded a lengthy operation, I obtained an excellent result by passing a
single wire above the angle of the wound, and twisting the ends out-
gide the perinum. As a rule, however, it is desirable to adjust the
edges with great care, first closing the rent upon the rectal side, then
bringing together the split in the mucous membrane upon the vaginal
side with transverse sutures, and finally bringing the lower borders of
the perinsum together by a separate operation. This disposition is
the so-called triangular suture of Simon.* It requires fine needles, a
needle-holder, an adjuster, a wire-twister, and, in fact, all the para-
phernalia of the gynmcologist. The length of the operation renders
necessary an anssthetic, which should be ether rather than chloro-
form. The disgusting condition of a patient with laceration through
the recto-vaginal septum, where the healing process has been the result
of granulation, justifies the attempt to secure immediate union.

The requirements in the way of after-treatment are very simple.
The urine should be drawn every four to six hours with a catheter,
until the patient is able to pass her water spontaneously; the bowels
should be kept open with salines; and the knees should be tied loosely,
to remind the woman of the desirability of keeping them in contact.
The wound should be kept scrupulously clean. Whenever urine has
been passed the perin@um should be washed with warm earbolized
water, then dried, and sprinkled with iodoform. Pads of iodoform
gauze should be placed to the sides of the sutures to prevent them
from causing ulceration of the adjacent soft parts. A little opium

* Vide Garricues's excellent paper entitled The Obsletric Treatment of the
Perineum, Am. Jour. of Obstet., April, 1880.
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The intestines are lax and edematons, and the museular structures are
paralyzed, with the resulting tympanitic distention. The peritoneal
covering of the intestines is devoid of luster and covered with injected
patches, or is stained of a dark-brown color. Death often ensues be-
fore the occurrence of exudation.

Septic forms of pelvie inflammation are often associated with
oiphoritig, the dilated lymphatics either extending to the substance of
the ovaries, where they may lead to the production of small abscesses,
or, as a result of blood dissolution, the organs become soft, pulpy, and
infiltrated with discolored serum, and present hemorrhagie spots dis-
tributed over the surface.

Phlebitis and Phlebo-thrombosis.—The formation of thrombi in the
uterine and jpelvie veins is sufficiently common during the puerperal
period. The coagulation may result from compression or from enfee-
blement of the circulation. A predisposition to its occurrence is ereated
by relaxation of the uterine tissue. A normal thrombus is in itself
harmless. In time it becomes organized, and the occluded vessel is
converted into a connective-tissue cord, or a channel may form throngh
it which permits the passage of the blood-stream. When, however,
septic microbes obtain access to a thrombus, it undergoes rapid disin-
tegration, and the particles get swept away into the cireulation until
arrested in the ramifications of the pulmonary artery. 'Wherever these
poisoned emboli happen to lodge, inflammation is set up in the adjacent
tissnes, and abeesses result (pvaemia multiplex). Sometimes countless
collections of pus may form in the lungs. Less commonly abscesses are
found in the liver or spleen, originating either from emboli which have
already made the pulmonary ecircuit, or from thrombi in the pulmonary
veins.

Inflammation of the veins (phlebitis) sometimes occurs when the ves-
sels have to traverse tissues in or near the uterus infiltrated with purun-
lent or septic materials. The endothelium then undergoes prolifera-
tion, and thrombosis is produced. Phlebitic thrombi do not necessarily
break down, and may in that case act as a barrier to the progression of
septic germs into the circulation (Spiegelberg). As a rule, however,
under the influence of inflammation and infeetion, they become con-
verted into puriform masses.

The thrombi grow by accretion in the direction of the heart. They
may extend from the uterus through the internal spermatie, or throngh
the hypogastric and common iliac veins, to the vena cava. Sometimes
the thrombus may be traced back to the placental site.

Septice@mia.—From these local conditions, sooner or later, secondary
affections develop in distant organs. The general affection is, in great
part at least, likewise of local origin. Sometimes, however, where the
poison, which enters the system through the lymphatics and veins, is
very active and abundant, death may follow from acute septiceemia
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