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Abstract
Introduction:  The placenta is the organ that facilitates nutrient and gas 
exchange between the maternal and fetal components. The fetal component 
of the placenta is derived from the trophoblast and extraembryonic 
mesoderm (the chorionic plate). The maternal component is derived from 
the uterine endometrium.

Aim of the study: The aim of this study was to evaluate the variation 
in central placental thickness across different gestational ages in healthy 
pregnant women in Bangladesh.

Methods: This cross-sectional descriptive study was conducted in the 
Department of Anatomy, Mymensingh Medical College, Mymensingh, 
from January 2018 to December 2018. This study was performed on 80 
human placentas to find out the variation in central thickness of placenta of 
healthy Bangladeshi mother in relation to different gestational age.

Result: The mean central thickness was maximum in group C (3.07 cm) 
and was minimum in group A (2.14 cm). It was also observed that the mean 
thickness at center of the placenta increased with gestational age. The mean 
difference of the placental thickness at the center between groups A and B 
and A and C was statistically highly significant (p < 0.001) but difference 
between B and C was statistically moderately significant (p < 0.01).

Conclusion: The present study showed that the central thickness of 
placenta was variable; however, maximum number of cases had normal 
thickness. 

Keywords: Placenta, Central Thickness, Gestational age, Healthy pregnant 
mother

Introduction
The placenta is the organ that facilitates nutrient and gas exchange between 

the maternal and fetal components. The fetal component of the placenta is 
derived from the trophoblast and extraembryonic mesoderm (the chorionic 
plate). The maternal component is derived from the uterine endometrium. 
At full term, the placenta is discoid with a diameter of 15 to 25 cm, is 
approximately 3 cm thick, and weighs about 500 to 600 gm. At birth, it is torn 
from the uterine wall and, approximately 30 minutes after birth of the child, 
is expelled from the uterine cavity as the after birth. When the placenta is 
viewed from the maternal side, 15 to 20 slightly bulging areas, the cotyledons, 
covered by a thin layer of decidua basalis, are clearly recognizable. The fetal 
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Materials & Methods
This cross sectional descriptive study was performed on 80 

human placentas to find out the variation in central thickness 
of placenta of healthy Bangladeshi mother in relation to 
different gestational age. This study was conducted in the 
Department of Anatomy, Mymensingh Medical College, 
Mymensingh, from January to December 2018. Specimens 
containing placenta were collected just after delivery on 
different dates from April 2018 to September 2018 from the 
Department of Obstetrics and Gynaecology of Mymensingh 
Medical College Hospital, Mymensingh. All the specimens 

surface of the placenta is covered entirely by the chorionic 
plate [1]. At full term the placenta is disc-like and presents 
after separation from uterine wall fetal and maternal 
surfaces, and peripheral margin. The peripheral margin is 
continuous with the fetal membrane which consists from 
outside inwards of fused decidua parietalis and capsularis, 
chorionic leave and amnion. A full-term placenta occupies 
about 30% of the uterine wall. The placenta consists of 
chorionic plate on the fetal side, basal plate on the maternal 
side, stem villi extending between the plates, and intervillous 
space between the stem villi filled with the maternal blood. 

The chorionic plate covered by the amniotic 
membrane, is composed of (fetus to mother) the primary 
mesoderm containing branches of umbilical vessels (fetal), 
cytotrophoblast and syncytiotrophoblast. The basal plate 
consists from outside inwards (mother to fetus) of stratum 
spongiosum of decidua basalis containing maternal blood 
vessels, outer layer of syncytiotrophoblast, outer shell of 
cytotrophoblast and inner layer of syncytiotrophoblast 
[2]. In human, maternal blood is separated from fetal 
blood by chorionic tissue; hence human placenta is termed 
hemochorial [3]. The fetal surface is covered by the smooth 
glistening amnion with the umbilical cord attached at or near 
to its center. The maternal surface has a rough and spongy 
appearance. A shaggy layer may be visible on the maternal 
surface, remnant of decidua basalis. The maternal surface 
is divided into several cotyledons (15-20) by septae arising 
from the maternal tissues. Each cotyledon may be supplied 
by its own spiral artery [4]. The placenta consists of vascular 
tissue in which oxygen and nutrients can pass from the 
mother’s blood into that of the fetus and waste products can 
pass in the reverse direction [5]. There are some diseases and 
abnormalities of placenta. These are succenturiate placenta, 
ring shaped placenta, membranous placenta, fenestrated 
placenta, extrachorial placenta, placental polyp, placental 
infarcts [6]. As placenta is the mirror of maternal and fetal 
status, it reflects the changes associated with anaemia, 
hypertension, preeclamptic toxemia, eclampsia, diabetes 
and various type of placental disorder. Pregnancy related 
clinical disorder is most common medical complications 
of human pregnancy responsible for both maternal and 
perinatal morbidity. Like other developing countries 
Bangladesh still has alarming maternal and fetal mortality 
rate [7]. Bangladesh is one of those countries that have 
very high maternal and fetal mortality rates, obviously 
there are various socio-cultural, economic, health reason, 
medical problem and placental disorder behind there high 
rates [8]. The purpose of the present study of measuring 
placental thickness at the center of placenta was to assess 
the relationship of placental thickness with gestational age 
and also to assess the thickness pattern of placenta with 
advancing gestational age.

Figure 1: Photograph Showing the Fetal Surface of Placenta

Figure 2: Photograph Showing the Maternal Surface of Placenta
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were collected from healthy pregnancy of gestational age 
at 28 weeks and above. All patient’s information regarding 
the exclusion criteria (below 28 weeks of gestation, ante 
partum haemorrhage, multiple pregnancies, pre eclamptic 
toxaemia, eclampsia, Rh-incompatibility, retained placenta, 
diabetes mellitus, pregnancy induced hypertension) were 
collected from the hospital records of MMCH. At first, after 
dissecting of umbilical cord from the placenta, the placenta 
was dried with tissue paper properly. The placental thickness 
was measured at three areas- central, middle and peripheral. 
The thickness of placenta was measured by piercing a needle 
through the whole thickness of placenta in such a way that 
other end came out and a marking was given on the needle 
at the point of exit. Then the marking was measured on the 
scale which gave the thickness of the placenta in centimeter 
(cm). The center of the maternal surface of the placenta was 
considered as the first point (Figure I) where central thickness 
was measured. Each placenta was allotted an identification 
number tagged with a piece of waxed cloth. The gestational 
age of the mother was collected from MMCH records and 
noted in a record book against respective identification 
number. The collected specimens were divided into 3 groups 
e.g. A, B, and C according to the gestational age, on the basis
of maturation of baby such as group A pre-term 28–36 weeks,
group B term 37–40 weeks, group C late term above 40 weeks 
(Table I) for convenience of differentiating the variation of
central thickness of placenta at different gestational age. The
central thickness of placenta was recorded in the predesigned
data sheet, analyzed by SPSS program & compared with
the findings of other national and international studies and
standard textbooks.

Results
The maximum thickness at the center of the placenta was 

3 cm in Group A, 3.5 cm in group B, 3.4 cm in Group C. 
The minimum thickness at the center of the placenta was 
1.6 cm in Group A, 2 cm in Group B and 2.5 cm in Group 
C. The mean (± SD) thickness at the center was 2.14±0.41
cm in group A, 2.82±0.34 cm in group B and 3.07±0.18 cm
in group C. The mean central thickness was maximum in
group C (3.07 cm) and was minimum in group A (2.14 cm).
It was also observed that the mean thickness at center of the
placenta increased with gestational age. The mean difference
of the placental thickness at the center between groups A and
B and A and C was statistically highly significant (p < 0.001)
but difference between B and C was statistically moderately
significant (p < 0.01). Above findings are shown in the table
II, III and Figure 2.

Discussion
The maximum thickness at the center of the placenta was 

3 cm in group A, 3.5 cm in group B, 3.4 cm in group C. The 
minimum thickness at the center of the placenta was 1.6 cm 
in group A, 2 cm in group B and 2.5 cm in group C. The mean 
(± SD) thickness at the center was 2.14±0.41 cm in group A, 
2.82±0.34 cm in group B and 3.07±0.18 cm in group C. The 
mean central thickness was maximum in group C (3.07 cm) 
and was minimum in group A (2.14 cm). It was also observed 
that the mean thickness at center of the placenta increased 
with age. The mean difference of the placental thickness at 
the center between groups A and B, A and C was statistically 
highly significant (p < 0.001) but difference between B and C 
was statistically moderately significant (p < 0.01).

D’sa and Sangeetha (2018) elaborated that the mean 
placental thickness was 1.82±0.25 cm in normal birth weight 
group and 1.75±0.30 cm in the low-birth-weight group. It 
was found to be statistically significant [10]. Korantema & 
DuBois (2018) revealed that the mean placental thickness 
was 1.96 cm (1.2 cm -2.5 cm) which was studied on 40 
human placentas in Ghana [11]. Das (2015) stated that the 

Group Gestational Age in week Number of specimen
A 28 – 36 20

B 37 – 40 42

C Above 40 weeks 18

Total 80

Table I: Gestational Age Grouping of Samples for Morphological 
Study (n=80)

Figure 3: Maternal Surface of Placenta Showing the Method of 
Selecting Different Zones of the Placental Thickness. Here 1 is 
Central Zone, 2a and 2b are Middle Zone, 3a and 3b are Peripheral 
Zone [9].

Gestational Age 
Group

Number of 
Specimen Central Thickness (cm)

(n = 80) Mean±SD

(Minimum – Maximum)

A
18

2.14±0.41

(28 to 36 weeks) (1.6 – 3.0)

B
42

2.82±0.34

(37 to 40 weeks) (2.0 – 3.5)

C
20

3.07±0.18

(Above 40 week) (2.5 – 3.4)

Table II: Central Thickness of Placenta in Different Gestational 
Age Groups
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that the mean±SD thickness of the placenta was 1.59±0.39 
cm in group A (n = 30, normal pregnant women) and 
1.51±0.37 cm in group B (n = 30, pregnancy complicated by 
pre-eclampsia). Statistically the difference between groups 
A and B was not significant [22]. Salafia & Popek (2008) 
showed that thickness of term placenta was 2.3 cm (range 
1.1-4.1 cm) [23]. Huppertz (2008) studied in the anatomy 
of the normal placenta and found that central thickness was 
2 – 5 cm [24]. Saha et al (2006) studied in 35-40 weeks of 
normotensive, normoglycemic and hypertensive mother and 
they found that thickness of placenta of control was 0.9 – 1.9 
cm and pregnancy induced hypertension was 1.2 – 2.06 cm 
and mean±SD value in case of control was 1.36±0.33 and 
pregnancy induced hypertension was 1.56±0.31 cm [25]. 
Sultana (2005) conducted a study on 45 placentas (20 control 
group and 25 eclamptic mothers) and revealed the range of 
thickness of placenta was 1.08 to 3.10 cm with a mean±SD) 
thickness was 2.037±0.452 cm in eclampsia. Whereas in 
control group the thickness of placenta ranged from 1.50 to 
3.00 cm with a mean±SD thickness of placenta was 2.290 ± 
0.422 cm [26]. Dawn (2004) stated that the thickness of the 
placenta at the center was 2.5 cm [27]. According to a study by 
Habib (2002), the warning limit of a placental thickness was 2 
cm at 36 weeks gestation which was calculated to predict low 
birth weight infants [28]. Yetter et al (1998) stated that the 
thickness of full-term placenta was about 2.0 to 2.5 cm. They 
also described that the thickness less than 2 cm was possibly 
placental insufficiency with intrauterine growth restriction 
and in case of maternal diabetes mellitus the placenta became 
thick and more than 4 cm [29]. Cunningham et al. (1985) 
were reviewed the sonograms of 200 randomly selected 
singleton pregnancies. Placental thickness was measured and 
correlated with menstrual age. The placenta was demonstrated 
to increase in thickness with advancing menstrual age. At no 
stage of pregnancy was the normal placenta greater than 4 
cm in thickness [6]. According to the Boyd and Hamilton 
(1970), the average thickness of placenta at term was 23 mm 
[30]. Aladjem et al (1967) studied morphologic aspects of 
the placenta in gestational diabetes seen by phase contrast 
microscopy and found that the thickness of placenta ranged 
from 1.8 to 3.2 cm and average was 2.5 cm [31].

Finding of the present study in group B and C was more 
or less similar to the findings of above mention authors. In 
group A, the finding of the present study was higher than the 

thickness and diameter of placentae were reduced in 62.5% 
of toxemia cases [12]. Gunasegaran (2017) described that the 
average thickness of placenta at term was about 3 cm [13]. 
Nagamani et al. (2015) performed a study on 500 observations  
and reported that the mean placental thickness was 3.10 cm 
(76% had normal thickness) [14]. Sadler (2015) elaborated 
that the average weight of placenta at term was about 3 cm at 
its center [1]. Hatti, Imran & ashwini (2013) calculated that 
the mean thickness of the term placenta was 2.1 cm [15]. In 
the study of Balihallimath et al. (2013), the mean placental 
thickness was 2.1 cm, the 5th and 95th percentiles of placental 
thickness varied from 1.5 to 3.0 cm [16]. Moore (2013) 
mentioned that the thickness of term placenta was 2-3 cm [17]. 
Decherney (2018) stated that the thickness of term placenta 
was 2-4 cm [4]. Datta (2012) observed that the thickness of 
full-term placenta was 3 cm at the center [2]. Gunapriya et al. 
(2011) reported that the mean thickness of the term placenta 
was 2.1 cm [18]. Dutta (2011) stated that the average thickness 
of the placenta at term was about 3 cm at its center and thins 
off towards the edge [19]. Raghunath, Vijayalakshmi & 
Shenoy (2011) stated that the average thickness of placenta 
was 2.1 cm [20]. Begum (2010) made a study on 60 human 
placentas and revealed that the mean±SD placental thickness 
was 1.54±0.33 cm in between 28 to 32 weeks, 1.89±0.39 cm 
in between 33 to 37 weeks and 2.80±0.21 cm in between 38 
to above weeks of gestation [21]. Kishwara (2009) mentioned 

Comparison between 
gestational age groups Mean Difference Standard Error of 

Difference t p Level of significance

A & B -0.67698 0.11031 -6.137 0 Highly significant

B & C -0.24357 0.06615 -3.682 0.001 Moderately significant

A & C 0.92056 0.10578 8.702 0 Highly significant

Table III: Comparison of thickness at the center of placenta among the gestational age groups
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Figure 4: Bar Diagram Showing the Mean Central Thickness of 
Placenta in Different Gestational Age Groups
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findings of Begum (2010) but less than those of rest of the 
authors. It may be due to different in age grouping or ranges, 
different authors have different inclusion criteria, racial 
factors and effect of fixative etc.

Limitations of the study
The study was conducted in a single hospital with a small 

sample size. So, the results may not represent the whole 
community.

Conclusion
The present study showed that the central thickness 

of placenta was variable; however, maximum number of 
cases had normal thickness. The mean central thickness was 
maximum in group C (3.07 cm) and was minimum in group 
A (2.14 cm). It was also observed that the mean thickness at 
center of the placenta increased with gestational age.
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