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Sequential Ultrastructural Change of Chorionic Villi
in Human Placenta by Gestational Period

Tae Dong Park, M.D, Tae Jung Kwon, M [, and Je G, Chi, M D,
Department of Palhology, Seow! National University College of Medicine

A study was performed to observe the sequential morphological change of the human placental
barrier by means of light microscopy, immunohistochemistry, scanning electron microscopy and
transmission electron microscopy. The examined placentas ranged in age from 4 weeks gestation
to the full-term(40 weeks). Sixty seven placental specimens were obtained immediately after de-
livery.

With the progression of gestation, the microvilli on the surface of the syncytinum tended to be
fewer, shorter and blunter. The syncytiotrophoblasts were getting thinner with formation of
vasculo-syncytial membrane. The cvtotrophoblasts formed a continuous layer which progressive-
v disappeared but still present in the mature villi, [n view of presence of intermediate cells and
remnant of desmosomes, the cyviotrophoblasts appeared to form the svneytiotrophoblasts, In early
pregnancy, capillary formation took place by the aggregation and differentiation of the prolifera-
tion and aggregation of endothelial cells and pericvtes, Mvofibroblasts in villous stroma were ex-
amined by desmin immunohistochemical staining, and detected from 19 weeks to the full-term.
During last period of pregancy definitive smooth muscle cells could be demonstrated, sugegesting
that the presence of myofibroblasts or smoeoth muscle cells are closely related to the placental
maturity. Scanning electron microscopy of the early placenta showed numerous syncytial sprouts
representing stages in the formation of new wvilli, but in the late period of gestation syncytial
sprouts were diminished.

It is concluded that the syncytiotrophoblast is originated from the cytotrophoblast in early
pregnancy as the placental barrier is formulated. Moreover, myofibroblasts and smooth muscle
cells in villous stroma play important role in placental maturation, (Korean J Pathol 1993; 27:
468~ 4584)

Key Words: Flacenta, Trophoblast, M vyofibroblast, Capillary angiogenesis, Vasculo-syncytial
membrane
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Fig. 1. 3EM from 7 weeks ges-
tation, M ultiple small syncytial
sprouts at various stages of for-
mation from chorionic plate.
Furrows(F) or creases on the
gurface area are also evident.
The budding(B) appears as a
swelling on the surface of the
villug and gradually grow into
shoots(s) connected to the
main body by fairly thin neck.
{ = 100)

Fig. 2, SEM from 15 weeks
gestation. Numerous immature
intermediate villilarrow) with
a few scattered stem +villi(SV)
are noted and characterized as
small and slender ones. Grow-
Ing part as mesenchvmal villi
{arrow) are also evident. (> 100)
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Fig. 3. SEM from 34 weeks
gestation. An area composed of
typical mature intermediate
villilarrow) and grape-like ter-
minal wvillilarrow head) are
seen.( < 100}

Fig. 4. SEM from 40 weeks
gestation. Multiple syncytial
sproutsiarrows) at various stag
es are evident. (= 100}
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Fig. 5. 6 weeks gestation:
There is a continuous layer of
cytotrophoblasts(Ct) with abun-
dant free ribosomes. The over-
lving syncytictrophoblastiSyn)
has a more complex organelles
including abundant REK and
lipid droplets. (x6400) MV =
Microvilli
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Fig. 6. 6 weeks gestation:
Primitive capillary{Cap) re-
veals long intercellular junc-
tionsiarrow) and poorly devel-
oped cytoplasmic organelles.
{ % 12,800)

Fig. 7. 9 weeks gestation: The
endothelial cells are flattened
and are surrounded by pericvte
precursors which show plenti-
ful dilated cisternae of RER,
The capillary lumen contains a
nucleated RBCINE). En=endo-
thelial cell Per = Pericytel =
6,400)
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. Fig. 8. 15 weeks gestation: the
microvilliMv) of the syncy-
tiotrophoblast are shorter and
blunter compared to those of
the last trimester and reveal
bulbous tips. ( x 12,800)

Fig. 9. 24 weeks gestation: An
intermedime cell(lm) is seen
between two types of tropho-
blasts. Ct = Cytotrophoblast
Syn = Syncytiotrophoblast
Arrow = Desmosomel > 5,600)
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Fig. 10, 16 weeks gestation:
Both endothelial cells and
pericytes are incompletely sur-
rounded by basal lamina. {(ar-
row) En = Endothelial cell
Per=Pericytel = 12,800)

Fig. 11. 36 weeks gestation: In-
timate contact between fetal
capillarv(Cap) and trophoblas-
tic membrane{arrow) is seen.
{x6,400) Note a reduction of
surface microvilli.
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Fig. 12. 39 weeks gestation:
- The trophoblastic membrane 1s
lost leaving behind the basal
laminalarrow) only. (> 19,200}

Fig. 13. 34 weeks gestation: A
dilated capillaryiCap) in clo-se
approximation to the tro-
phoblasts is completely invest-
ed by multi-laminary basal
laminafarrow), { x 8,000)
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Fig. 14. 26 weeks gestation:
Capillary sprout is character-
ized by densely packed endo-
thelial cells(fEn) connected to
each other by long intercellular
unctions  and only  minimal
luminaftM1). Cap: capillary
Per=pericyte( = 6,000)

Fig. 15. 35 weeks gestation:
The willous stroma consists
largely of smooth muscle cells

(5m). Mf = Myofilament( =
5,600}
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