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Introduction

The placenta is a temporary organ that connects the developing
fetus via the umbilical cord to the uterine wall. The placenta
has both embryonic and maternal components. The placenta
is considered as a leading cause of maternal and perinatal
mortality and an important factor affecting fetal growth which
is generally associated with placental insufficiency [1]. The size
of the placenta of term and post-term pregnancy are different.
Post-term pregnancy is a pregnancy that lasts longer than 42
weeks of gestation. The incidence of post-term pregnancy is 6
percent of all birth in our country, while 2 percent of all birth
in the western region of Mongolia [2, 3]. The researchers found
that stillbirths steadily rose with gestational age, from 0.11
per thousand births at 37 weeks to 3.18 per thousand at 42
weeks. After 40 weeks of pregnancy, the risk of stillbirth rises
[4, 5]. After 37 weeks of pregnancy, the placenta reaches its
maximum size and its functions begin to reduce. The placentae
in case of post-term deliveries are affected. In pregnancy beyond
43 weeks of gestation, placentae are heavier than the normal
placentae attributed to compensatory hyperplasia of the villi
[6]. Pathogenesis of post-term pregnancy to a large extent
determined by changes in the placenta [7]. Placental insufficiency,
also known as uteroplacental vascular insufficiency, occurs when
the placenta fails to deliver adequate oxygen and nutrients to
the infant [8]. Here, we observed the macroscopic features such
as shapes, the width, the length, and the weight of the placenta
of Mongolian women and compared the data in term and post-
term period.

In this study, we aimed to compare the macroscopic
anatomy of human placenta in term and post-term pregnancy.

Materials and Methods

Study subjects

This maternity hospital-based comparative study was carried
out in Mongolia, in the year 2017-2018. This study was done
on placentae which were collected from women who were
delivered at the National center of maternal and child health,
Urguu, Huree, and Amgalan maternity hospital. For study
purposes, placentae were collected from women between 17-
44 years of age including term and post-term pregnancy with
live birth only. Women with placental morbidity were excluded.
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Thus 1061 placentae from each of the following two groups
were measured. The term is indicated 38 weeks to 40 weeks
gestational period, post-term is indicated beyond 41 weeks
gestational period (Table 1).

Macroscopic analysis

At first, the placenta was gently washed with water to
remove excess blood clots and amniotic debris. The placenta
was examined macroscopically for shape, length, width, and
thickness, weight according to previously described [9]. The
weight of the placenta was taken on an electronic weight
machine. The length and width of the placenta were determined
by measuring tape and recorded in centimeters. The placenta
was placed in a flat tray after born. At first, the length such us
maximum measurement was measured. Then the width such us
minimum measurement was measured. The measured means of
the placenta are expressed in centimeters. The thickness of the
placenta was measured at the center with the help of an iron
ruler. The shape of the placenta was defined as following: if the
difference between the length and the width of the placenta is
lesser than 2 cm, is a round-shaped:; if the difference is greater
than 2 cm, is an oval-shaped; if the distances to each side from
the umbilical cord are different, is an irregular shaped.

Statistical analysis

We used SPSS 23.0 for Windows in our study. Qualitative data
compared by the Chi-Square test in Table 1 and Table 2. We
carried out a t-test to test the mean values between term and
post-term groups in Table 3. For significance, p value < 0.05 was
accepted as significant.

Ethical statements
The present study was approved by the Ethics and Research
Committees of the Mongolian National University of Medical
Sciences (Ne17/3-08).

Results

Shape of placenta

The typical placental shape is round or oval with a centrally
inserted umbilical cord. In this study, the shapes of placenta
were almost found round in 73.52% cases, oval in 25.17%
cases and irregular shape in 1.29% cases distributed in term
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placentae and the shapes of placenta were almost found round 2.18% cases distributed in post-term placentae in this study.
in 69.4% cases, oval in 28.42% cases and irregular shape in

Table 1. Comparisons of the groups according to age, marital status, maternal status, complications, and delivery ways (mean + SD)

Term pregnancy Post-term pregnancy
Characteristics p-value
N % N %
Age 0.013
<20 31 4.5 1 3
20-30 446 65.2 250 68.3
31-40 212 30.5 101 27.6
>40 6 0.9 4 1
Marital status n.s
Married 675 97.1 350 95.6
Not married 20 29 16 4.4
Maternity status n.s
First 107 15.4 89 243
2-3 351 50.5 169 46.2
>4 237 34.1 108 29.5
Complications
Maternal complications 116 16.7 131 35.8 0.051
Child complications 77 1.1 148 40.4 0.001
Birth complications 104 15 146 39.9 0.001
Delivery way
Vaginal birth 626 90.1 253 69.1 0.001
Vacuum-assisted 3 04 6 1.6 n.s
C-section 66 9.5 107 29.2 0.001
Total 695 100 366 100
A total of rounded shapes was found in 72% of cases and oval to compare the shape of human placentae between term and

in 26.3% cases, irregular shape in 1.7% cases of the three post-term groups. There was no significant difference observed
shape groups (Figure 1, Table 2). A Chi-square test was used (p=0.275).

A. Round B. Owval

Figure 1. Shapes of placentae. Photograph of placentae views from the maternal side.
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Table 2. Shape of placentae

Macroscopic Anatomy of Human Placenta

Term Post-term Total
Shape p-value?
number % number % number %
Round 510 73.52 254 69.4 764 72.0 0.275
Oval 176 25.17 104 28.42 279 26.3
Irreqular 9 1.29 8 2.18 17 1.7
Total 695 100 366 100 1061 100

Pearson Chi-Square test

Length of placenta

The length in placentae of term cases was found to range
between 14.0 - 23.0 cm with the mean length being 18.52 +
1.47 ¢cm. And in the post-term placenta was found to be 14.0
- 25.0 cm. The mean length was 19.485 + 1.82 cm. (Table 3).
When the length of the placenta was compared between groups
it was found that difference of length between term and post-
term categories was found to be significant (t = 8.75), (p <
0.001).

Width of placenta

The width in the placentae of the term cases was found to range
between 12.0 - 23.0 cm with the mean width being 18.15 +
1.56 cm. And post-term placenta was found to be 13.0-25.0cm.
The mean width was 18.98 + 1.89 cm. (Table 3). When the width
of the placenta was compared between groups it was found that
difference of width between term and post-term categories was
found to be significant (t=7.20), (p<0.001).

Length of placenta

The length in placentae of term cases was found to range
between 14.0 - 23.0 cm with the mean length being 18.52 +
1.47 cm. And in the post-term placenta was found to be 14.0

Table 3. Placental morphometric parameters

- 25.0 cm. The mean length was 19.485 + 1.82 cm. (Table 3).
When the length of the placenta was compared between groups
it was found that difference of length between term and post-
term categories was found to be significant (t = 8.75), (p <
0.001).

Thickness of placenta

The thickness in the placenta of term cases was found to range
between 0.8-4.0 cm with the mean thickness being 1.99 + 0.38
cm. And in the post-term placenta was found to be 1.0-4.0 cm.
The mean thickness was 2.01 + 0.43 cm. (Table 3). When the
thickness of the placenta was compared between groups it was
not found that difference of thickness between term and post-
term categories was found to be significant (t = 0.30).

Weight of placenta

The weight in placentae of term cases was found to range
between 310.0-880.0 g with the mean weight being 628.45 +
86.298 g.And in the post-term placenta was found to be 330.0-
1000.0 g. The mean weight was 721.21 + 118.166 g. (Table
3). When the weight of the placenta was compared between
groups it was found that difference of weight between term and
post-term categories was found to be significant (t = 13.27), (p
< 0.001).

Term pregnancy

Post-term pregnancy

Placental parameters N=695 N=366 p- value?
(Mean = SD) (Mean = SD)
Length (cm) 18.519 + 1.46 19.485 + 1.82 0.001
Width (cm) 18.150 + 1.56 18.982 + 1.89 0.001
Thickness (cm) 1.997 + 0.38 2.005+0.43 0.382
Weight (g) 628.45 + 86.29 721.21 £ 118.16 0.001
t-test
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Discussion

The typical placental shape is round or oval with a centrally inserted
umbilical cord [10]. However, the types of normal placental shapes
occur varies. Previous studies indicated that 42.3-93 percent
placentae were round, 37.5-44.17 percent placentae were
oval, 0-20.19 percent were of irregular shape in different ethnic
populations including Caucasian, Indian, and African [6, 11, 12]. In
the present study, we observed that the shapes of the placenta were
almost found round in 72 percent of cases, oval in 26.3 percent
of cases, and irregular shape in 1.7 percent of cases distributed
in Mongolian. The shape of the placenta has been thought to the
pattern of vascular growth [13]. The umbilical cord inserts typically
into the placenta near its center or pericenter area [14]. Previously
published data indicated that about 7 percent of umbilical insertions
occur at the placental margin [9]. However, in this study, the marginal
insertions of the umbilical cord were not found. Those variant results
depending on the ethnic population.

Furthermore, the incident of the round shapes of placenta
decreased whereas the oval and irreqular shapes were increased
in post-term placentae compare to term placentae. In the post-
term, the hyperplasic changes occurred in the placentae [6]. The
increasing of the irregular shape in the post-term may be associated
particularly with hyperplasia [10, 15]. Most researchers have
determined the size of the placenta significantly increasing in the
post-term than term. In our study, the length average of the term
placenta was 18.519 + 0.056 cm, and of the post-term placenta
was 19.485 + 0.095 cm. The width of the term placenta average
was 18.150 + 0.059 cm, and of the post-term placenta was 18.982
+ 0.099 cm in this study. Some researchers have determined the
size of the placenta, such as diameter, by the average of length and
width. Soni, et al found the diameter of the term placenta to range
between 15-25cm [16] and Sherin, et al stated it as 15.07cm. The
diameter of the post-term placenta was found mean diameter to be
19.67 cm [17].

Placental weight of the term and post-term pregnancy are
widely available measures [11, 18]. In our study, the weight average
of the term placenta was 628.45 + 3.273g, and of the post-term
placentawas 721.21 £ 6.177g. These were relatively heavier in term
and post-term placenta than other nations’ placenta. In 2017, Soni,
et al found the average weight of term placenta as 468.4g, ranging
from 342-568g. Sherin, et al found it to be 513.38g. Zaidi, et al
(2013) stated it as 513.16g [17, 19, 20]. In the present study, we
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compared the macroscopic anatomy of human placenta in term and
post-term pregnancy. The risk factor for anatomical features of the
human placenta was out of the objective. The previous publication
indicated that the variations in the mean weight of the placenta may
be due to variations in the methodology of preparing and weighing
the placenta together with cord clamping time [21]. It has also been
reported that ethnicity and some unknown factors may affect the
placental weight [17].

There are some limitations to the present study. We compared
some macroscopic features of human placentae in term and post-
term period. Future studies should investigate the comparison of
histologic and molecular levels in term and post-term period.

It was concluded in this study that irrespective of term or post-
term placentae, most of the placentae were round in shape. The
averages of placental morphometric parameters of both of term or
post-term placentae are in the normal limit.

Conclusions

We conclude that irrespective of term or post-term placentae,
most of the placentae were round in shape. The averages of
placental morphometric parameters of both of term or post-term
placentae are in the normal limit. This study concludes that as
the gestational period increases length, width, thickness, and
weight of placenta increases in different.
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