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PART 1,

L

NORMAL PREGNANCY.

Preavancy commences with the fusion of the
ovam and spermatozoon.  Under normal conditions
this event probably occurs in the Fallopian tube.

THE SEGMENTATION OF THE OVUM.

As the result of fertilisation the ovum divides into
a mass of cells; the term ‘“segmentation ™ is applied
to the process of division.  From this mass of cells
develop the feetus or embryo, the amnion, chorion,
and placenta. Up to the time of delivery these
structures are referred to collectively as the “ ovum.”
Soon after fertilisation the ovum travels down the
Fallopian tube until it reaches the cavity of the
uterus.

ForMaTiOoN oF THE DECIDUA.

As soon as pregnancy commences changes take

place in the uterine mucous membrane, which from
l
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this time is known as the “ decidua.” The decidua
may therefore be defined as the mucous membrane of
the uterns during pregnancy. The changes ob-
served in it are :(—

(1) It becomes more vascular and thicker, attain-
ing by the end of the second month of pregnancy a
thickness of % inches (¢f. Sp. 1207a and 12084).

(2) The glands are elongated and dilated. = The
dilatation i1s greatest in the middle third. The
mouths are but little dilated and the deepest portion
of the gland not at all.

(3) The cells of the inter-glandular connective-
tissue stroma of the mucosa become larger and
assume a rounded or oval form. They are then
known as “ decidual cells.” As a result of these
changes three layers may be distinguished in the
mucous membrane.

(a) A superficial layer consisting chiefly of deeci-
dual cells in which the glands are but little dilated
—the stratum cﬂ-mpuﬂmm. _

() A middle layer composed chiefly of dilated
glands and containing relatively few decidual cells
—the stratum spongrosum.

(y) A deep layer in which the structure of the
mucosa has undergone but little modification—the
unchanged layer.

When, during labour, the membranes separate
from the uterine wall, detachment occurs through the
deeper layers of the stratum spongiosum. The
stratum compactumand the greater part of the stratum
spongiosum adhere to the chorion and are expelled
from the uterns with that membrane. The un-
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changed layer remains attached to the uterine wall,
and from 1t the endometrium is regenerated.

Se. 1211.—Shows a Fetus of the thurd month of
Gestation enveloped in its Membranes.

The decidua has been partially separated from
the ovum and turned back. It is a fleshy membrane
one eighth of an inch thick. On the inner surface
(i.e. the one in contact with the ovum before the
membrane was stripped back) are numerous pits, the
mouths of the dilated uterine glands. The outer
surface 1s shaggy; this shaggy portion is the stratum
spongiosum through which separation from the uterine
wall has taken place.

Tk ImBeEDDING OF THE OVUM,.

By the time the ovum reaches the cavity of the
nterus it possesses a covering of cells known as the
“trophoblast.” 'The trophoblast has the power of
eroding and destroying the maternal tissues with
which 1t comes in contact. The ovum 1is thus
enabled to bore its way into the decidua, in the
depth of which 1t grows and develops. The small
canal throngh which it bored its way is closed by
blood-clot and the ovam is then completely sur-
rounded by decidua. As the ovum grows it projects
towards the cavity of the uterus, pushing in front
of it a covering of decidna.

We distingnish three separate portions of
decidua:—

(1) The ““deciduna serotina’ or “decidua basalis,”
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the portion which lies between the ovum and the
uterine muscle wall.

(2) The “decidua reflexa” or “decidua capsu-
laris,” the portion which covers the projecting part
of the ovum,

(3) The ¢ decidua vera,” the portion lining the
remainder of the uterine wall but at first not in
direct contact with the ovum.

As the ovam gradually becomes larger the decidua
reflexa approaches the decidua vera and finally fuses
with it. The cavity of the uterus is then entirely
filled by the ovum. This event usually occurs at
the fourteenth week.

Se. 1208a.—A Pregnant Uterus at the end of the
twelfth week of Gestation.

Note that the three portions of the decidua can
be clearly distinguished. The reflexa (labelled r)
is separated from the decidua vera (labelled v) by a
small cavity only. Had the pregnancy continued
fusion of the two would have occurred and the ovam
would then occupy the whole of the uterine cavity.
Note further the thickness of the decidua. The
strabum spongiosum can be distinguished by the
naked eye.

CHANGES IN THE SuHAPE AND Form oF THE UTEkRUS
DURING PREGNANCY.

The adult virgin uterus weighs approximately

1 oz.
At the end of pregnancy the weight of the uterus,

exclusive of its contents, is 2 1b.
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The measurements of the wvirgin uterus are:
Length, 3 inches; breadth, 1§ inches; depth, 1}
inches.

At the end of pregnancy the length i1s 155 inches ;
breadth, 105 inches; depth, 91 inches.

The virgin uterus possesses a potential, but under
normal conditions no actual cavity, for its anterior
and posterior walls are 1n contact. The uterus at
full term possesses a cavity capable of holding
1O pints of Huid (¢f. Sp. 29438, 3095¢, and 1229).

The increase in size is due in part to hypertrophy
of the uterine walls and in part to dilatation of the
cavity by the growing ovum.

In the earlier stages the uterine walls are
markedly thickened (c¢f. Sp. 12084 : A4 wterus at the
end of the third month of gestation). 'The maximum
thickness (}{ inches) is attained by the end of the
fourth month (¢f. Sp. 1221).

From this time onwards the ovam grows rapidly
and stretches the walls, which at full term measure
only ;% inch in thickness. In spite of this thinning
the weight of the uterine muscle continues to
increase.

Sp. 1227.—4 Uterus at the seventh month of Gesta-
tion.

Se. 1229.— A4 Uterus at full term.

All the tissues of the uterus share in this
hypertrophy, but the muscular tissue to a greater
extent than the others, The individual muscle-
fibres are increased in size and new fibres develop.
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After the muscle the most striking changes are
observed in the arteries. They increase in size and
become tortuous. They may be felt during life,
pulsating through the vaginal fornices.

Se. 1231.—A4 Dried Specimen of a Uterus in which
the Vessels have been Injected.

The anastomosis at the side of the organ between
the ovarian and uterine vessels 1s well shown, and to
a less extent the anastomosis between the vessels on
opposite sides on the front and back of the organ.

CHANGES IN SHAPE,

During the first weeks of pregnancy the ovum
occupies only the upper portion of the uterine cavity.
The chief increase in size occurs in the antero-pos-
terior diameter of the upper portion of the uterus.
This becomes globular in shape, whilst the lower
portion remains flattened.

By the end of the third month the ovum occupies
nearly the whole cavity. The globular form is lost,
and the uterus once again becomes pyriform.

= P}

Se. 1208a.—4A Ulerus at the end of the twelfth week of

(Festation.

The organ is pyriform, but the process of harden-
ing has produced some distortion and Hattening. This
specimen illustrates the fact that the cervix under-
goes no inerease in length during pregnancy.

During the fourth and fifth months the chef
increase occurs in the transverse diameter of the

P,
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uterus, so that it assumes the form of a flattened
sphere,

Se. 1221.—A  Uterus between the fowrth and fifth
month of Gestation.

By the end of the sixth month the pyriform shape
is regained and maintained to the end of preg-
nancy. |

Sp. 1224, —~8veth month.
Se. 1226.—Seventh month.
Se. 1229, — Full term.

DevELOPMENT OF THE Ovu.

FormaTiON or THE CHORION.

The earliest known human ovum 1s that of Peters.
It was obtained immediately after death from the
body of a woman who committed suicide three days
after missing her menstrual period. At this time the
chorion is already well developed, and from its outer
surface project many chorionic villi. It consists of
an outer covering of cells derived from the ectoderm
and known as the trophoblast, and an inner layer of
mesoblastic tissue.

The chorion surrounds a central cavity, in which
the embryo lies. The embryo is attached to the inner
surface of the chorion by a stalk of mesoblastic tissue
known as the body-stalk. The embryo is a minute
object in comparison with the chorionic cavity in
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which it lies. It consists of three layers of cells—
epiblast, mesoblast, and hypoblast. From these three
layers all the organs of the body are derived.

The epiblast, in addition to taking a share in the
formation of the body of the embryo, also forms the
second feetal membrane—the amnion. The process
of development of the amnion is comparable to the
formation of a blister. Cleavage occurs between the
superficial and deep parts of the epiblast. Into the
space so formed fluid 1s poured out—the liquor amni.
The cleavage commences on the dorsal surface and
continues over the sides and caudal and cephalic
extremities until eventually the amnion 1s in contact
with the embryo only at the body-stalk.

The amnion grows at this stage more rapidly than
the chorion, and the liquor amniiincreases in amount
whilst the fluid of the chorionic cavity decreases, so
that eventually the chorionic cavity is obliterated
and the ammnion becomes adherent to the inner
surface of the chorion. From the time this junction
is effected the ammnion and chorion grow at equal
rates, and their relative positions remain unchanged
throughout pregnancy.

Ovum of the second and third weel.

The earliest ova i our museum are probably of
from two to three weeks’ development. If specimen
1196a be held to the light the ovam is seen to be
bounded by a translucent membrane from which
project numerous shaggy processes. This membrane
is the chorion; the projecting processes are chorionic
villi. Note that at this stage of development the villi
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grow from every part of the outer surface of the
chorion. In the centre of the specimen is a small
opaque body attached by a stalk to the outer
envelope. This is the embryo. On looking closely
the embryo is seen to be enclosed in a delicate inner
membrane, the amnion. The amnion has a diameter
only one fifth as great as that of the chorion. The
process joining the embryo to the chorion is the
body-stalk, which develops later into the umbilical
cord. These structures can be clearly seen by the
aid of a pocket lens.

Specimens Nos. 1190, 1201a and 11968 are ova
in a similar stage of development.

VASCULARISATION OF 1THE (CHORION,

During the early weeks of development the embryo
1s nourished by a rudimentary system of Dblood-
vessels in connection with the yolk-sac. This is the
vitelline circulation. It attains its maximum develop-
ment during the fourth week and then atrophies as
the permanent circulation is established. The
establishment of the permanent vascular system is
marked by the appearance of two vessels lying side
by side in the long axis of the mesoderm of the
embryo. They appear as early as the second week,
and from them the heart and blood-vessels develop.
From the future abdominal aorta two arteries with
their corresponding veins grow down the body-stalk of
the embryo, reach the chorion and send their terminal
radicals into the chorionic villi.  Simultaneously the
chorionic villi increase in size and in the number of
their branches.
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The villi in the situation of the decidua basalis
(decidua serotina) penetrate the maternal tissues
and bore their way into maternal blood-vessels, so
that some lie free in spaces filled with maternal
blood while others remain attached to the maternal
tissues.  The villi in contact with the decidua
capsularis (decidua reflexa) atrophy, whilst those
over the basalis grow rapidly and branch repeatedly,
so that an ovum of the sixth week shows a marked
difference between the size and number of villi on its
attached side, where the chorion is thickly covered,
and on its free side, where the chorion is smooth.

The name * chorion frondosum” is given to
the part of the chorion where the willi persist,
and “chorion leeve” to the part from which they
atrophy. The placenta develops from the chorion
frondosum.  The differentiation into a chorion
frondosum and a chorvion laeve commences about the
fifth or sixth week, and the villi have atrophied from
the chorion leve by the eighth week.

Se. 1202.—Ovum between four and siz weeks old,
The entire ovum is displayed. 1t is considerably
larger than the last specimen examined, having a
diameter of 1) inches. The distinetion between
chorion laeve and chorion frondosum is manitest.

Ouvumn al the steth weelk.

During the fourth to the sixth week the embryo
increases greatly in size, measuring at the end of that
period % inch. It is much curved on itself, so that
the head and tail ends are nearly in contact. The
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rudiments of eyes, mouth, and ears are visible; the
limbs are formed, but the several fingers and toes
have not been differentiated.

Se. 1198.—An Ovum of about the same age as the last.

It has been laid open te show the iterior. The
amnion has grown until 1t has become adherent to
the inside of the chorion and to the body-stalk
thronghout its length.

The embryo is three quarters of an inch long.
[t is much flexed. "The eyes and pits for the mouth
and ears are distinguishable. The hands and feet
are differentiated from the rest of the limbs. Fingers
and toes have not appeared, but their position is
indicated by a transverse groove.

Note the broad paddle-shape of both hands and
feet ; this is lost as soon as the fingers and toes are
formed.

See also Sp. 1197 and 1201.

Ovum at the eighth week.

Between the sixth and eighth week the embryo
attains the length of 1 inch. The head becomes
larger from the development of the brain ; the limbs,
nose, and ears are better formed. The primary
centres of ossification appear in most of the bones.
The external gemitalia are formed, but without sex
differentiation.

Se. 1206.—0Ovum of sie to eight weelks.

Part of the decidua is attached to the chorion
frondosum, showing that the villi of the developing
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placenta have gained attachment to the maternal
tissues. The head of the embryo 1s broken off and
lies in the bottom of the jar. The eyes are clearly
seen but are without eyelids. The external audi-
tory meatus, nose, and mouth appear as pits. The
centres of ossification of the bones of the cranial
vault can be distinguished as they are less trans-
parent than the rest of the vault. The body of the
embryo is seen inside the membranes. The fingers
and toes are well formed. The umbilical cord 1s
relatively thick and attached to the ventral surface
of the embryo near the tail end.

Se. 1209.—0Ovum at tenth week.

Shows the uterus and contents at the tenth week
of gestation. The uterus has been laid open from the
front. The cavity is lined by decidua vera in the
form of a thick layer attached to the uterine wall.
The decidua serotina lies behind the ovum and cannot
be seen. The decidua reflexa surrounds the ovum.
A cavity still exists between the reflexa and vera.

The embryo has escaped from the membranes, but
is still attached to the placenta by the umbilical cord,
which 1s not twisted. The fused amnion and chorion
are seen as a smooth transparent membrane. The
villi have completely atrophied over the chorion
leve. The chorion frondosum (the placenta) is not
seen,

By the twelfth week the ovum has inereased still
further in size and occupies nearly the whole of the
nterine cavity.
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Sp. 1208.—A Uterus and wts Contents at the end of the
twelfth week of Gestation.

The following structures are seen: (1) The
placenta, situated on the upper portion of the
posterior wall and consisting of a mass of branch-
ing chorionic villi, (2) The amnion and the chorion
fused together. (3) The decidua vera lines the uterine
cavity. (4) The decidua reflexa is closely attached to
the outer surface of the chorion leve. The decidua
vera and reflexa are still separated by a small space.
(5) The embryo now measures 3% inches in length. It
still preserves its general attitude of flexion. The
head has increased considerably in size. The eyelids
are formed but the eyes are not closed. Nails are

seen on the fingers and toes, and the external genitals
show distinctions of sex.

Sr. 12484, —Shows a Fetus of sizteen weeks’ Develop-
ment.

The length 1s 5 inches.  The head constitutes one
quarter of the entire body. The eyelids are closed,
the external genitals show distinet sex characteristics,
The finger-nails are well formed.

Se. 1250.—Represents a Feelus of twenty-eight weels’
(Festation.

It differs from the full term fecetus in the follow-
ing respects :
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DISEASES OF THE OVUM.

A BORTION.

The predisposing causes of abortion are many but
they will not be discussed here. Abortion may
result from (1) death of the ovum, or (2) from
detachment of the ovum from the uterme wall.
Up to the third month of gestation the ovum is
usnally expelled entire; after the third month the
process resembles labour in that the feetus is
expelled first and the placenta and membranes
afterwards.  After 1ts expulsion the ovam may
present varying appearances:

(a) It may be expelled entire, and as far as its
naked - eye characters are concerned, unchanged.
Part of the decidua habitually adheres to the
chorion, and sometimes forms a complete invest-
ment for the ovam (e¢f. Sp. 11964, 1190, 12014, 1202,
1206).

(b)) An ovum of not more than two months’ gesta-
tion may be discharged in fragments so small that
its nature can be recognised by microscopic examina-
tion only.



16 GUIDE TO THE STUDY OF SPECIMENS.

(¢) The ovum may be infiltrated with blood and
form what is known as an “apoplectic ovum” or
“hematoma mole.” The hamatoma moles are
subdivided into (1) tuberose fleshy moles, and (2)
carneous moles.

(1) TuerrosE FrLesuy MoLe.

Between the chorion and decidua is a space filled
with maternal blood—“the chorio-decidual space.”
Into this space both maternal arteries and veins
open so that through it maternal blood 1s constantly
circulating. The space 1s traversed by the chorionic
villi, some of which float freely in the maternal
blood, whilst others are attached by their distal
extremities to processes of decidua. The willi so
attached are known as the ‘“fastening wvill,”’ and
together with the processes of decidua form septa—
“the chorio-decidual septa’—which hold the chorion
and decidua together. Under certain conditions,
probably as the result of thrombosis in the veins
carrying the blood away from the chorio-decidunal
space, the space becomes over-distended, the circula-
tion ceases and the blood coagulates. The chorion
and decidua are held together by the septa, and at
the spots where the septa exist no great separation
of these membranes 1s possible, but in the mmtervals
between the septa the blood causes bulging of the
amnion and chorion towards the ammniotic cavity,
and a number of rounded bosses are seen upon the
faetal surface limited by the attachments of the septa.

The chorion may rupture and the blood he between
the chorion and the amnion. The amnion is elastic
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and is as a rule unraptured but pressed inwards,
encroaching upon the amniotic cavity. The embryo
is usually found in the sac; it may present a normal
appearance, but may form only a shrivelled mass
attached to a thickened umbilical cord, or may be
indistinguishable.  The general appearance of a
tuberose fleshy mole 1s that of a firm blood-clot
covered on the outside by decidua, and having
embedded in its centre the smooth-walled amniotic
cavity.

Se. 3061a.—Tuberose Fleshy Mole.

A twin abortion. The embryos have each their
amnion and chorion but are covered by a common
mvestment of decidua.  Both sacs have been laid
open. Within each is a feetus of about one month’s
development. The cord i1s much thickened. The
foetal surface of the amnion is raised into numerous
bosses by sub-chorionic hemorrhages.

Sre. 3049.—An Ovum covered by Decidua.

The embryo i1s nearly 2 inches long, and is
obscured by a membranous substance as though it
had been heavily coated with paint. The cord is
shrivelled. The fewetal surface of the amnion is
raised by two well-marked sub-chorionic hamor-
rhages. The cord is attached over one of them (ef.
3058¢c, 30588, 3046, 3061).

(2) Carneous MoLk.

In the carneous mole the chorio-decidual space is
occupied by blood-clot. The chorio-decidual septa
have given way, and the bossed appearance seen in

2
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the tuberose mole is no longer visible, the whole
mass consisting of blood-clot covered on the outside
with decidua, and having embedded within 1t chorion,
placenta, and the remains of the amniotic cavity.
These structures, however, are often indistinguish-

able,
Se. 8096.—Carneous Mole.

An early ovam with its decidua reflexa and part
of the vera. The decidua vera is seen at the top ;
the rest of the specimen consists of the ovum covered
by decidua capsularis. The amniotic cavity has
been laid open, displaying the embryo.  The feetal
surface of the amnion 1s bossed, and almost com-
presses the feetus,  The membranes are infiltrated
with blood, and cannot be distinguished by the
naked eye.

Sr. 3056A.

The specimen consists of an ovum, covered with
decidua, expelled after three months’ amenorrheea.
In the upper part is seen the chorio-decidual space
distended with blood. In the lower part is the ovum
compressed by this effusion. The membranes are
also infiltrated with Dblood, the amniotic sac 1s
shrunken and contains no feetus.

INCOMPLETE ABORTION.

The whole of the uterine contents may mnot be
evacuated in the process of the abortion. Such an
abortion 1s called *incomplete” (¢f. Netained pla-
centa).

[Ty T
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Missep ABORTION.

It sometimes happens in a case of threatened
abortion that the symptoms pass off but that the
feetus has perished. The feetus may be retained
for a long time. This phenomenon is known as
missed abortion (¢f. Retention of dead fetus wn
utero).

ANTEPARTUM H EMORRHAGE,

Hamorrhage from separation of the placenta
occuring between the time at which the feetus be-
comes viable and its delivery 1s known as antepartumn
haemorrhage.

Antepartum haemorrhage is classified as—(1) acci-
dental, where the bleeding is due to the separation
of a normally situated placenta; (2) inevitable,
where the bleeding is due to separation of a placenta
praevia.

(1) Accioenran HayMorrEAGE 1s due to premature
separation of the normally situated placenta. It is
commoner in multiparge than in primiparae, and may
be associated with trauma, diseases of the decidua
or nephritis. Accidental hamorrhage is known as
““concealed” 1f the blood is retained within the
uterine cavity, and “ external’ 1f 1t escapes from
the cervix and appears in the vagina,

In concealed accidental haeemorrhage :—

(@) The blood may be poured out behind a
placenta whose margin remains attached to the
uterine wall. This is known as ‘ retroplacental
heematocele.”
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(b)) The effused blood may lie not only behind
the placenta but also between the membranes and
the uterine wall, and be prevented from escaping
by firm adhesions of the membranes around the
margins of the internal os.

(¢) The blood may burst through the membranes
and collect in the amniotic cavity.

(/) The presenting part may fit into the cervix
so tightly that the blood is thereby retamed in
the uterus.

External accidental haemorrhage results when the
blood effused behind the placenta separates the
placental margin, strips the membranes downwards
until the internal os is reached, and then escapes
through the cervical canal.

Se. 3095¢c.—Accidental Hamorrhage.

Half a uterus at a late period of gestation, show-
ing detachment of the normally situated placenta.
The placenta is separated from its attachment to
the anterior wall of the uterus by a mass of coagu-
lated blood. The heemorrhage is limited to the
placental site, constituting the variety known as
retroplacental haematocele.

Se. 30958, —Aecidental Hamorrhage.

The uterus and placenta from a case of accidental
hamorrhage in the eighth month of pregnancy.
The front wall of the uterus has been cut away and
the cavity exposed. T'he anterior third of the
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placenta is detached from the uterine wall by =a
mass of blood-clot. The remainder of the placenta
is still in 1ts natural position.

(2) IneEviTaBLE HEMORRHAGE.

When the placenta is situated over that part of
the uterus which dilates to allow the passage of the
feetus (the lower uterine segment) it is said to be
““ preevia.”  Dilatation cannot occur without separa-
tion of the part of the placenta so situated and the
detachment causes heemorrhage.

Two varieties are described :

(a) Placenta preevia centralis where the placenta
lies over the os internum.

(/) Placenta preevia lateralis where the placenta
does not lie over the os internum, but is sitnated in
part upon the lower uterine segment.

ZBriovoay.—Multiparity and rapid child-bearing
predispose to placenta previa, but the immediate
causes of the low situation of the organ are: (1) A
low implantation of the ovum; (2) the formation
of the placenta on the decidua reflexa (see Sp.
12084) ; (3) a combination of these two conditions.

. 30085 Placents. Pravis Centralic,

A sagittal section of a uterus at full term showing
~a placenta pravia centralis @ sitw. The placenta
1s attached to the lower half of the anterior wall and
the lower fourth of the posterior, stretching com-
pletely across the internal os. The cervical canal
18 partially dilated and some separation of the pla-


































































































































































































































































































































































































































































































































































































































































































































































































































































