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The Placenta i(::)

By the beginning of the fourth month, ine placenta

has two components.

(a) A foetal part formed by the horinn frongosum

chorion I8 - -———

(b) A maternal part formed py the decidua pasalis

The decidua is the name given to the endometrium after the

plastocyst is completely embedded in it. After implantation
the secretory phase of the endometrium undergoes further
changes: (1) The capillaries of the endometrium become
congested and dilated to form ihtercommunicating sinusoids

(z) The walls of these maternal sinusoids are eroged and
brpkeg down by the tropho@last (3) the trophoblastic lacunae
beéoﬁe confluent with each other and with the maternal blood
sinusoids (4) when the walls of the maternal arterioles and
venules have become eroded by the trophobf;st sz definite

ciréulation of blood is established between trophobiastic

lacunae (foetal) and (maternal) a4 pusnidss:  LLook at nmage

and related figures).

The decidua 18 divided into the following three parts:

(1) D. basalils (2) D. ceapsularis (33 B parietalis.

(1) Decidus@ pasalis At is the part which lies vetween the

blastocyst and the wall of the uterus.
This pert of the decidusa is the most important part and will

develop to form the maternsal part of the placenta

(2z) Decidus capsularis i a thin layer of endometTium which

covers the bléétoc}st and forms a thin capsule for 1t

(3) Decidua parietalis this is the decidua which lines the

remaining part of the uterine cavity.

As the embryo"grows,'the decidua capsularis and decidua

parietalis come 1in bpposition and Tuse with each otherl and in

. thils way. &

€a) the gevity bT ibe yterus becomes obliterated
(b) the only part of the decidus which remains
functioning is the decidua basazlls and it developes to form Ehe

mzternal partt of the placenta.



Further Development of the Trophoblast /[ Sr——= JINC w&k @ﬁy
¥

A. Sy’ncytiotrophbblast
—isthe outer multinucleated zone of the trophoblast; no mitosis oceurs in this

Zone.

—arises from the cytotrophoblast. .
_continues invasion of the endometrial stroma, thereby eroding endome-

trial blood vess

ols and endometrial glands.
1. Isolated spaces (lacunae) form within the syncytiotrophobljas:t, predom- @f
inantly at the embryonic pole, and become filled with nutritive mater- L

nal blood and

&G.
glandular secretions. Endometrial stromal cells ?}‘qgff{ .

(decidual cells) at the site of implantation become filled with glycogen
and lipids and also supply nutrients to the embryoblast.

a. Isolated lacunae fuse to form a lacunar network.

b. Maternal blood flows in and out of the lacunar network, thus establish-

ing early @

teroplacental eirculation.

2. Although a primitive circulation is established between the uterus and
future placentz, the emnbryoblast receives its nutrition via diffusien
only at this time.

3. As implantation proceeds, there ie progressive involvement of mater-
nal blood vessels: endometrial capillaries at week 2 after fertilization, en-
dometrial artericles ab wesk &, and endometrial spiral arteries at week 8

B. Cytoirophoblast
—is mitotically active.
1, New cytotrophoblastic cells migrate inte the syncytiotrophoblast, thereby

fueling its gro

wth.

9. New cytotrophoblastic celis produce local mounds (primary chorionic

villi) that bul

ge into the surrounding syncytiotrophoblast.

Ii1. Development of Ext:faembr;yenic Mesoderm

A. A new layer develops consisting of loosely arranged cells, which is derived
from the epiblast.

B. This layer fills the space between the exocoelomic membrane and the cytotro-

phoblast.

C. Large spaces develop in the extraembryonic mesoderm and coalesce to form
the extrasmbryonic coelom.

D. The extraembryonic coelomn divides the extrasmbryenic mesoderm into the
extraembryonic somatic mesoderm and extraembryonic visceral

mesodsrm.

1. Extrasmbryonic somatic mesoderm lines the trophoeblast, forms the con-
necting stalk, and covers the amnion.

¢ Extracmbryonic visceral mesoderm covers the yolk sac.

E. Extraembryonic

somatic mesoderm, cytotrophoblast, and syncytiotropho-

klast constitute the chorion.

F. The extraembryonic coelom 1s now calied the chorionic cavity.

G. The embryoblast is suspended by the connecting stalk within the chorionic

cavity.

Clinical Considerations

A

Human chorionic gonado

tropin (hCG&

_is a 57,000 MW glycoprotein with two subunits (alpha and beta) produced
" by the syncyticirophoblast.

_enters maternal blood circulation.

—prevents degeneration of the corpus lutenm.

_stimulates production of pr
also in the chorion itself.
placeniz.

—canbe ascayed in maternal

ogesterone, not only in the corpus luteum. but
Progesterone is important in sustaining the

bleod at day § after fertilization and in maternal

urine gt day 10; this is the basis of early diagnosis of pregnancy

]
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The Chorion

The chorion is the name given to the troghoblast after E
the extraembryonic mesoderm is formed ©OnN its inner surface. E
As pregnancy advances and in order to obtain mOrE surface ared, |
small fingsr-like pTOCESSES called the chorionic villi start to
develop from the outer surface of the chorion. The chorionic : . q
villi are formed in three stages : PrimaTty, secondary and
tsfiéary ( see page 3 E
In the early weeks of development tnhe eherienic valld COVeEr
the whole surface of the choripnic vesicle (blastocyst)‘ fs

pregnancy ddvances the villl incresse ovel t

the chorionic vesiele, forming the Chorion fondosum

Choraon = ————

(bushy - like) and degenerate elsewhere forming the

chorion lgeve. The chorion frondosum 18 the only functicning

nart of the chorion, it LIES OVER the cecidus hemalis and Wwilg

develop to form the foetasl part of the placenta.

(1) With the development of the chorionic villi,

the “primitive blood lake" 1in which The Elagvoeysl 18
floating is converted into many small intervillous SpEce
The mefernal blood passes out of the groded vessels of

the endometriumrpo Fillk the intervillous spaceEs

§{ between the chorionic villi ) while the foetal blood

pesses 16 @ng oyt ot the chaorionic villd Ethiough

the efferent &anc efferent cepillary ljoope found ineige
the cores of these villl. The foetal anc maternal hlcod
do not mix with ezch other, because fthey &TE€ separated
from each ether by the . placental ngrrier which 18
rorimed of Tour layelss A EnE endothelial 1irmrg et

the capilleries in the chorionic sy 1g. Lid the connective
£ {swwdé Br the clife gf whese ealiis 121 e LE¥eEL
cytotrophoblast (4) =& layer of syncytiotrophoblast
covering The cytotIophoblast. in late pregn y

villi dgse twe of their compornents, iheee =Te THE

connective tissue COLE of Bhe %3134 Bt e Layur . wf” o

T

wm

CytD*tIDpthlEE ; ks thE placenial perTicI CECEmES

thinner &nd tha malkes the exnchangs ¢f mateTizls

o
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Trophoblast
- The cells of the inner celf mass towards the blastocyst cavity|blastocoele), ch i?

into a Lager of flat cefls cabted the ; el - ¢ -
- The xemaindern of the cells of the Lnner cell mass constitute the w

. _gayity)
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Cavities appearing inside

the extraembryonic mesode]

m

- Af this stage miltiple cavities
appeat in the primary mesodesm.

(The cavities are going fo collect
.Vm_ into a Aingle cavity. ﬂ::b..ﬁrm

s SR

beastocystiis going to change into

= T —.
2 ol veble &
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lining the trophoblast and ' , :
forming a layer of the chorio 52;;;0

Inner layer of primary mesoderm,
covering the amnion,embryonic plate

and yolk sac. - ;
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I. Formation of the Placenta (Figure 6-1) @ @

—The placenta is formed as the endometrium of the uterus is invaded by the

! developing embryo and as the trophoblast forms the villous chorion.

—Villous chorion formation goes through three stages: primary chorionic villi,
secondary chorionic villi, and tertiary chorionic villi.

II. Placental Components: Decidua Basalis and Villous Chorion :
(Figure 6-2) % i
A. Maternal compone;:lt %f%.
1. This consists structurally of the decidua basalis, which is derived from 3

1 the endometrium of the uterus located between the blastocyst and the
i myometrium.

\ 2. The decidua basalis and decidua parietalis (which includes all portions
of the endometrium other than the site of implantation) are shed as part
of the afterbirth.

3. The decidua capsularis, the portion of endometrium that covers the

' blastocyst and separates it from the uterine cavity, becomes attenuated
and degenerates at week 22 of development because of a reduced blood
supply. _

4. Functionally, the human placenta is of the hemochorial type, so that
maternal blood may be considered a component of the placenta.

5. The term decidua means “falling off,” “shed,” or “sloughed off.”

B. Fetal component :
—consists of tertiary chorienic villi derived from both the trophoblast and i
extraembryonic mesoderm, which collectively become known as the villous ‘
chorion.

1. The villous chorion develops most prolifically at the site of the decidua
basalis.

2. The villous chorion is in contrast to an area of no villus development
known as the smooth chorion (which is related to the decidua cap- |
sularis).

i Appearance of the Placenta in Afterbirth

> A. Maternal surface of placenta
—is characterized by 15 to 20 compartments called cotyledons, which are
separated by decidual (placental) septa.
~is dark red in color.
~—oazes blood due to torn maternal blood vessels.

~——3 B. Fetal surface of placenta e S
—is characterized by the well-vascularized chorionic plate containing the

' chorionic blood vessels. "
_has a smooth and shiny appearance because of the amnion.

Cotyledon ~ Decidua basalis Umbilical chord
® removed ; Amnion

® Chorionic plate

" Chorionic
vessels |

e 2 = : \, : “.
maternd Surface Lol Surface @ U
62:’ ’él»—(, ?fvliclfi’if‘r? ' ' ﬂﬂce,-“f— &
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@C trophoblast
Langhans cells)

(8) Connective tissue

(@) Fetal endotnelium

A B
Fetal —s—  Maternal
blood S blood

Hofbauer cell

C

Hofbauer 4 Uy

cell I Gl 70 ' Fetal < Maternal

¢ | blood = Blood

Placental
membrane

L— gyncytictrophobiast @
Fetal endothelium @

Figure 6-3. Diagrams of the placental membrane at (4, B early pregnancy and (C) late pragnancy. Langhans’ cells
are cytotrophoblastic cells that serve as stem cells for the synctiotrophoblast.

1. The placenta has four layers in early pregnancy: syncytiotrophoblast,
cytotrophoblast (Langhans celis), connective tissue, and endothelium of
fetal capillaries. Hofbauer cells, large elliptical cells found in the connec-
tive tissue, ATe MOSt NUIMETOUS in early pregnancy; they have character-
istics similar to those of macrophages.

9. The placenta has two layers in late pregnancy: syncytiotrophoblast and
endothelium of fetal capillaries.

}i nte —= - {,-{ r/[ acent rL( L—) Xathil ( i w G Ane) f."\’l
@ CF(VLLB f‘i{ﬂg.-\ﬂ n(ﬁi ¢ —ﬁ*fmq_c! 0‘2* é £"ij’{["
&’i} Lk ¢ C L ok H-CLU {ﬁdl‘ o _:_) ,{ ﬂ—y Frs v



e e e S R e S e S S

_ o
FURTHER DEVELOPMENT OF PLACENTA : @ %

() The placenta now becomes subdivided by a number of septa, that grow ﬂ
into the intervillous space from the maternal side (Fig. 6.17). Each subd1v1smnj

of the plicentais called a; cotgl;dg_;z It contains one anchonnﬁ villus and its
Tanches. If the placenta is viewed from the maternal side, the bases of the \!
i
I

septa are seen as groovesy(Fig. 6.18), while the cotyledons appear as convex
areas bounded by the grooves. The cotyledons generally number 15 to 20, but
they may be as few as 10, qr as many as 38.

\ l
Intervilious- space
Maternal vessel opening one eotsrldﬁ"“ C:—:)

into 1ntur1111au= space )  Ome o @ emam=
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\ "r f--- Umbilical cord

Fig. 6.17 Structure of fully formed placenta.
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NORMAL SITE OF IMPLANTATION OF THE OVUM

"I'he uterus can be divided into an Upper part. coz‘as%stlng ofth;f f.j:rdh:riffg 1{:‘2
preater part of the dody. and a lower part. consisting of the 01\ ang oSS i
budy and the cervix- These are cal.ed the upper uterine .se."g'n'l&'t:l’E oy BN
hierine segment, respectively. It is the upper ulernne segme B

during pregnancy. Thefplacenta is normally attached only to the upper utering
segmenigencrally on the posteriot wall (F1g. 6.ZT).
_______—-:-"‘____

---Tpper uterine ‘J'

14
segment ' wi‘ﬁ#ﬂ{i{‘

Fig. 621 Upperand lower uterine segments 2nd their relzticaship to the placenta. ,

ABNORMAL SITES OF IMPLANTATION OF THE OYUM s

(a) Abnormal implaniation within the uterus ;/'
The attachment of the placenta may extend partially, or completely/into the
lower uterine segment. This condition is called(placerntd_praevia. It causes
difficulty during child-birth and may cause severe [eeding. various degrees
of plzcenta praevia may be recognised:
(i) First degree: The zttachment of the placenia extends into the lower e
uterin segment, but does not reach the internal os (Fig. 6.224). L~

A

Placenfa priedie

"‘—\3 +
.} £
eih

."-"7,-:_. .-FT'J
vl tHaf/a ﬂﬂ!ﬂ Cenpakis

Fig. 6.22 Typses of placenia prasvia. (A) First degres (B) Secord degres (C) Third
degree (D) Fourth degree. i ’

o/

i (il) Srcond degree: The margin of the placenta reaches the internal os, bat
does not cover it (Fig. 6.22B),

(111) T!_u_‘rd_ degre?.: ,T*}efdf—_’e of the placenta covers th= iaternal os, but as
the os dilates curing child-birth. the placema no longer occludes it (Fig.
6.220C). .

(iv) Fo_u,-‘_zh degree.‘_ The placenta completely covers the internal os, and
cccludes it even afer it has dilated (Fig. €.22Dj
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FIGURE 6.1. Diagram of the various sta

embrya completely embedded in the wall of the uterus. (B) Primary charionic villus during week 2. A primary villus consists of

a core of tytotrophoblastic cells surrounding by syncytiotrophoblast. (C) Secondary charionic villus during the start of week
3. A secondary villus consists of a core of extraembryoni i jotro-

ges of villous chorion formation as it relates ta placental development. {A) A week 2

Phqbiastm make contact w'rth' the decidua basalis and form the auter cytotrophoblast shell. The thick, double-headed arrow
indicates the plane of separation when the placenta js shed during the afterbirth. (Note: The stratum hasale is nat partofthe -
placenta) SY = syncytiotraphoblast, CY — cytatrophablast; EM = extraembryonic mesaderm; VC = villous capillaries. 73
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Vil TWINNING (FIGURE 6.6)

A. Dizygotic (fraternal) twins result from the fertilization of two different secondary oocytes by
two different sperm. The resulting two zygotes form two blastocysts, each of which implants
separately into the endometrium of the uterus. Hence, these twins are no more genetically ,
alike than are siblings born at different times. Dizygotic twins and 35% of monozygotic twins
have two placentas, two amniotic sacs, and two chorions (i.e., a diamnictic—dicharionic mem-
brane). : Y

B. Manozygotic (identical) twins result from the fertilization of one secondary oocyte by one
sperm. The resulting zygote forms a blastocyst in which the inner cell mass (embryoblast)
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FIGURE 6.6. Diagram of twinning. {A) Dizygotic twins. Note that dizygotic twins and 35% of manozygatic twins have twa
placentas, two amniatic sacs, and two chorions (diamniotic—dicharionic membrane; remember “222"). Light micro-
graph shows the histological arrangement of the piacental companents in dizygotic twins and 35% of monozygotic twins
{boxed area). Note the twa amniotic sacs (AS), two layers of simple cuboidal epithelium of the amnion {AE), a twa chori-
ons consisting of cannective tissue {CT), and chorionic epithelium (CE). The grass appearance of a diamniotic—dicharionic .
membrane is opaque, with some remnants of blood vessels. (B) Menozygotic twins. In 65% of cases, monozygatic (iden-
tical) twins have one placenta, two amniatic sacs, and one chorion {diamniotic—-monochorionic membrane; remember
“1217). Light micrograph shows the histological arrangement of the placental components in 65% of monozygatic (iden-
tical) twins (boxed area). Note the two amniotic sacs (AS), twa layers of simple cuboidal epithelium of the amnicn (AE),
and surraunding connective tissue {CT). Alsa note the absence of the intervening cellular chorionic layer as seen in panel
. A The gross appearance of a diamniotic-monachcrianic membrane is transparent. (C) Canjeined twins. Twins conjoined
at the head (i.e., craniopagus) with lower limb deformities {arrows) are shown.

splits into two. Hence, these twins are genetically identical. In 65% of cases, monozygotic
(identical) twins have one placenta, twe amnictic sacs, and ene chorion {i.e., a diamniotic—
menochorionic membrane).

C. Cenjoined (Siamess) twins form exactly like monozygotic twins, except that the inner cell
mass (ernbrvoblast) does not completely split. Hence, two embryos form, but they are joined



