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Introduction: To understand the role of the placenta during fetal growth, one should know

placental changes in relation to gestation. In this contest, the present study was carried out

to compare histoarchitectural changes in first trimester (0–13 weeks) and second trimester

(14–26 weeks) human placentas.

Material and methods: Thirty placentas were collected from labor room and operation theater,

Department of Obstetrics and Gynecology, JNMCH, AMU Aligarh and were divided into two

groups of 10 and 20 placentas of first trimester and second trimester, respectively. The

samples were fixed in 10% formalin solution. From each placenta, whole thickness tissue

blocks were processed for paraffin embedding method and 5 micron thick sections were

stained with hematoxylin-eosin, Weigert & Van Gieson stains and processed for light

microscopic observation.

Results: There is increase in syncytial knot count, fibrinoid necrosis, vasculosyncytial

membrane and decrease in cytotrophoblastic cells and Hofbauer cells in chorionic villi of

first trimester as compared to second trimester placentas. The appearance of microvilli and

syncytial bud on the syncytium was observed as early as 6 weeks of first trimester while they

were absent in the villus of second trimester placentas. With advancing gestational age,

there is a gradual increase in the number of capillaries in villus from first trimester to second

trimester placentas.

Discussion: Our results are similar to previous studies and were in conformity with their

findings of histoarchitectural changes in first trimester and second trimester human

placentas.
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1. Introduction

The placenta is a vital organ for nutrition and homeostasis to
intra-uterine existence of the fetus. The maternal blood
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delivered to the intervillous space of the fetal placenta
determines the development of fetus. Several studies have
shown structural alteration in the placenta throughout the
normal pregnancy. To understand the role of the placenta
during fetal growth, one should know placental changes in
il.com (F.-u. Rehman).
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Fig. 3 – Chorionic villous of first trimester placenta showing
numerous cytotrophoblastic cells. H&E T400.

Fig. 1 – Chorionic villous of early placenta (6 weeks) showing
syncytial bud, but no capillaries are seen V.G. T100.

Fig. 2 – Chorionic villus of early placenta (6 weeks) showing
of brush border of microvilli on the periphery, Hofbauer
cells, and cytotrophoblastic cells in the mesenchyme (V.G
stain T400).
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relation to gestation. Enders et al. observed the presence of
syncytiotrophoblasts and cytotrophoblasts in the villus and
absence of basement membrane of the capillaries in early
human placentas. Microvilli on the syncytium were also noted
in such fetuses.1 Demir et al. reported that the cells
differentiating at 21 days post conception were macro-
phage-like and simultaneously mesenchymal cells were
transformed into hemangioblastic cell cords which were the
forerunner of capillary endothelium and hematopoietic cells.2

The core of the villus showed large mesenchymal cells with
cytoplasmic processes. Capillaries were scarce at 6–8 weeks of
gestation but with advancing age of fetus, more capillaries
were visible at 16 weeks of gestation along with nucleated
RBC.3 Forms of cell death were probably associated with
syncytiotrophoblastic stress.4 Syncytial knots are focal clumps
of syncytial nuclei that protrude into the intervillous space
from the surface of the villi and appear in gradually increasing
numbers during the later stages of pregnancy. The present
study is an attempt to compare the changes in histoarchi-
tecture of Chorionic villus in first trimester and second
trimester human placentas.

2. Materials and methods

Thirty placentas were collected from labor room and from
Gynecology operation theater, Department of Obstetrics and
Gynecology, JNMCH, AMU Aligarh. These placentas were
divided into two groups of 10 first trimester (0–13 weeks) and
20 second trimester (14–26 weeks) human placentas.
First trimester placentas includes placental tissues of 6–9
weeks gestation pregnancy that underwent legal termina-
tion were obtained from Gynae O.T. JN Medical College
Hospital. Placenta of each group was kept in a separate
container filled with 10% formalin solution. The gross
morphological variables of placenta were studied. From
each placenta, whole thickness tissue blocks were taken and
processed for paraffin sectioning. 5 micron thick sections
were stained with hematoxylin-eosin and Weigert & Van
Gieson stains. The slides were observed under light
microscope.

3. Results

Chorionic villi of first trimester placentas (in 6 week fetuses)
shows syncytial bud but syncytial knots were not found
(Fig. 1). Few syncytial knots and fibrinoid necrosis but no
syncytial buds were found in chorionic villi of second
trimester placentas (Fig. 4). There was no vasculosyncytial
membrane and capillaries in first trimester (Fig. 1) while in
second trimester few vasculosyncytial membrane and
capillaries were found (Fig. 5). The microvilli as brush border
pattern, Hofbauer cells, and numerous cytotrophoblastic
cells were observed in first trimester (Figs. 2 and 3), while
these are absent in chorionic villi of second trimester
placentas (Fig. 6). In our study, the appearance of microvilli
was observed earlier at 6 weeks of gestation (Fig. 2). No
capillaries were found in first trimester, while it increases in
second trimester (Fig. 5).
4. Discussion

In our study, an increase in the syncytial knots was reported in
second trimester as compared to first trimester. This was in
conformity with the findings of Mallik et al.5 In normal
pregnancy, the incidence of syncytial knots never exceeded
60% and was found usually to be less than 30% of the total villi.
According to Jones and Fox, syncytial knots seem to be a
sequestrational phenomenon, and for the nuclei forming, the



Fig. 4 – Chorionic villous of 2nd trimester placenta showing
few syncytial knots and less fibrinoid necrosis. H&E T100.

Fig. 5 – Chorionic villous of 2nd trimester placenta showing
few vasculosyncytial membranes & capillaries. V.G. T100.
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knots show morphological features suggestive of aging.6

Syncytial bud was apparent during 6 weeks of gestational
period without any syncytial knot. On the other hand, syncytial
bud was observed only during and after 8 weeks of gestation by
Sarkar et al. (2008).7 Mean percentage of cytotrophoblastic cells
was decreased in second trimester as compared to first
trimester. This finding was very much in accordance with the
previous studies conducted by Schroder,8 Hormann,9 and
Clavero Nunez.4 They stated that villous cytotrophoblastic
cells, which are so prominent in the early stages of gestation,
progressively disappear as pregnancy advances and are absent
Fig. 6 – Chorionic villous of second trimester placentas
showing absences of microvilli, Hofbauer cells, and
cytotrophoblastic cells. V.G. T400.
from the mature villi. Boyd and Hughes10 and Wislocki and
Dempsey11 stated that villous cytotrophoblastic cells (showed
by electron microscopy) were still present in mature placentas.
Thomsen and Blanckenburg reported that both the number and
prominence of the villous cytotrophoblastic cells diminish as
pregnancy advances and that those remaining in mature villi
are usually few in number and inconspicuous.12 Fox (1964)
reported that in mature placentas, these cells are commonly
seen in about 20% of the villi.13

Few vasculosyncytial membranes were observed in first
trimester while there was an increase in vasculosyncytial
membrane second trimester. This increase was also statisti-
cally significant. Fox (1967) found that 99% of term placentas
from uncomplicated pregnancies have vasculo-syncytial
membranes on more than 5% of their villi and hence any
placenta with an incidence less than this can be considered as
being deficient.14 Vasculosyncytial membranes are uncom-
mon in placentas until about 32nd week of gestation and
thereafter increase reaching a maximum at 40 weeks and
decline rapidly at 42 weeks. Fox and Agrofojo-Blanco noted a
sharply localized loss of microvilli over the surface of vasculo-
syncytial membranes under electron microscope and
concluded that these focally differentiated areas of syncytio-
trophoblast are specifically concerned with maternal-fetal
transfer.15 A lack of vasculo-syncytial membrane from termi-
nal villi of the placenta represents failure of trophoblastic
differentiation and is associated with high incidence of intra-
uterine fetal hypoxia.

An increase in fibrinoid necrosis was observed in placentas
of second trimester as compared to first trimester. In a parallel
study, the incidence in placentas from uncomplicated term
pregnancies is less than 3% villi (Fox 1972).16 Mallik et al.
(1979)5 observed fibrinoid deposit in less than 5% of villi and
never in more than 10% of villi in placenta from normal
pregnancy. According to Wilkin (1965), this lesion originates as
a change in villous Cytotrophoblastic cells which might be due
to antigen-antibody reaction in placental tissue.17

Sarkar et al.7 highlighted that fibrin and fibrinoid material,
which are the non-cellular components, were found as early as
2nd weeks of gestation in human placenta.

The chorionic villus of early placenta of 6th week shows
brush border of microvilli on the periphery while was absent in
second trimester placentas. According to Sarkar et al.,7

microvilli-like projections were seen on the free surface of
the syncytium under light microscope as early as 8–16 weeks
of gestation; however, the appearance of microvilli in our
study was observed even earlier, i.e. by 6th week of gestation.

In an electron microscopic study on early human chorionic
villi, Boyd and Hughes10 described the microvilli which are the
structural basis for the brush border seen with the optical
microscope on the surface of the trophoblastic syncytium.
Interestingly, microvilli showed differences in the distribution
and in the degree of the development. These differences were
interpreted as resulting from variations, possibly cyclic in the
formation and disappearance of the microvilli. Such an
interpretation was believed to be supported by the presence
of areas of microvilli showing an intermediate degree of
development.

There was decrease in average of Hofbauer cells in first
trimester as compared to second trimester. This was in



j o u r n a l o f t h e a n a t o m i c a l s o c i e t y o f i n d i a 6 4 ( 2 0 1 5 ) 1 4 1 – 1 4 4144
conformity with the finding of Hofbauer,18 Stieve,19 and
Hormann.9 They stated that Hofbauer cells disappear from
the placenta after the fourth month of pregnancy. Further,
Rodway & Mars and Geller expressed view that these cells were
present in mature placenta.20 Bargmann and Knoop21 and
Wynn22 showed that these cells were present in mature
placenta but they appear to diminish in number as gestation
progresses. According to Fox (1967),14 Hofbauer cells can be
seen in not more than 2–3% of the villi in 80% of the term
placentas. The presence of an excess of Hofbauer cells in a
mature placenta is an indication of villous immaturity and/or
edema.

Normally, there is a gradual increase in the number of
capillaries in villi from first trimester to second trimester. In
our study, no capillaries were recorded in 6 and 9 weeks.
However, as gestational age progresses, there is an increase in
the number of capillaries. Our results are similar to previous
studies.2,7

5. Conclusion

Thus, we conclude that there was a significant increase in
syncytial knot count, fibrinoid necrosis, Vasculosyncytial
membrane and decrease in the percentage of villi showing
cytotrophoblastic cells and number of Hofbauer cells in second
trimester as compared to first trimester group. The appearance
of microvilli and syncytial bud on the syncytium was observed
as early as 6 weeks of preterm while they were almost absent
in the villus of second trimester. With increasing gestational
age, there is a gradual increase in the number of capillaries in
villus from first trimester to second trimester.
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