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ABSTRACT 
 

Aim: To assess the morphology of placenta from mothers having pre-eclampsia and to correlate with 
those from normal pregnancies. 
Study design: Study type; Prospective study 
Research design: Case Control study 
Place of study: Department of Anatomy, Basic Medical Sciences Institute (BMSI), Jinnah 
Postgraduate Medical Centre (JPMC), Karachi. 
Methods: Total of 50 placentae were collected, divided into two groups, Control (Group A) and Pre-
eclamptic (Group B) groups. Each group consisted of 25 placentae. All the placentae were observed 
for morphological features. 
Results: In this study, shape of placenta showed no changes in both pre-eclamptic and control groups. 
Pre-eclamptic placentae showed a highly significant decrease (P<0.001) in weight, diameter, thickness 
and number of cotyledons as compared to normal placentae. 
Conclusion: The present study concluded that pre-eclampsia is associated with remarkable 
morphological changes in the placentae. 
Keywords: Placenta, Pre-eclampsia 

 

INTRODUCTION 
 

Placenta is a chorio-decidual structure through which 
mother and fetus come in close contact with each 
other and is the vital organ through which 
physiological exchange occurs. The placenta reflects 
macroscopically and microscopically the 
complications of pregnancy which are associated 
with high perinatal morbidity and mortality

1
.
  

The placenta is essential for maintaining 
pregnancy and promoting normal fetal development. 
It is a fetomaternal organ that is developed from two 
components, the fetal part which develops from the 
trophoblast and extra embryonic mesoderm (the 
chorionic plate) and a maternal part that is derived 
from the uterine endometrium

2
. The placenta is 

responsible for the respiratory, nutritional, excretory, 
endocrinal and the immunological functions of the 
fetus

3
.
 

Preeclampsia is a severe pregnancy 
complication affecting between 3-5% of pregnant 
woman worldwide

4
. This disease presents after 20 

weeks of pregnancy and is characterized in pregnant 
women without previous hypertension by a diagnosis 
of elevated blood pressure in excess of 140 mmHg 
systolic over 90 mmHg diastolic accompanied by  
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proteinuria, edema or both
5
. The incidence of pre-

eclampsia is slightly lower 6-7% in the USA as 
compared to 10-12% pregnancies in Pakistani 
population

6
. According to one study, prevalence of 

pre-eclampsia is around, 19% in Pakistan, while 
studies from USA reported its prevalence about 1-
24%

7
. 
The etiopathogenesis of preeclampsia is 

multifactorial and the placenta plays an important role 
in the development of preeclampsia

8
. There are 

various theories to clarify pre-eclampsia and is 
suggested that it is present till the placenta is 
present; once it is removed the situation improved

9
. 

Placental ischemia and hypoxia act as a central 
causative factor in the etiology of the disorder and 
results from the reduced uterine perfusion. Placental 
ischemia causes secondary maternal effects which 
include oxidative stress, immunological dysfunction, 
angiogenic imbalance and endothelial dysfunction

10
. 

 

PATIENTS AND METHODS 
 

This study was conducted in the department of 
Anatomy BMSI, JPMC, Karachi. For this purpose 50 
placentae, 25 from normal (group A) and 25 from pre-
eclamptic patients (group B) were used in this study. 
These placentae were obtained from the department 
of Gynaecology and Obstetrics unit, JPMC, Karachi. 
The written informed consent was obtained from 
each patient. 
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Pregnant women between the age of 25-35 
years, with parity between 0-4 and the blood 
pressure of 140/90 mmHG to 160/100 mmHG at two 
different occasions six hours apart after 20 weeks of 
pregnancy were included. All the patients included in 
our study were registered cases and follow up was 
done from the time of diagnosis till the date of 
cesarean section. Mothers having pre-gestational 
hypertension, diabetes, smoker, renal disease, 
cardiovascular disease and multiple pregnancies 
were excluded from our study. 

Just after expulsion of placenta, it was washed 
in tap water; clots were removed, mopped with dry 
cotton pad. The umbilical cord was cut 5 cm away 
from disc margin. Membranes were trimmed at disc 
margin and placenta was placed in 10% formalin 
filled jar with cover. All the placentae were collected 
in similar manner. The gross features of all the 
placentae in each group were noted, including weight 
of placenta, shape of placenta, thickness of placenta, 
diameter of placenta and number of cotyledons. 

The statistical significance of the difference of 
quantitative variables between the pre-eclamptic and 
control groups was evaluated by independent sample 
t-test. Mean and standard deviation was reported for 
each group. The difference was regarded statistically 
significant if the P-value was equal to or less than 
0.05. The statistical analysis was carried out using 
the statistical package for social sciences (SPSS) 
version 16. 
 

RESULTS 
 

Statistical analysis of Gross features of placentae in 
group A and group B were observed and compared. 
These features include the shape of placenta, weight 
of placenta (gm), diameter of placenta (cm), 
thickness of placenta (mm), and number of 
cotyledons. The shapes of placentae were observed 
in our study, these were found roughly oval or 
rounded in both the groups. 

The mean values of weight of placentae in 
control group A and pre-eclamptic group B were 
540.32±16.74 (gm) and 392.12±39.88 (gm) 
respectively. This data showed a highly significant 
decrease (P< 0.001) in weight of placentae in group 
B when compared with weight of placentae in group 
A (table-1, figure-1). 

The mean values of diameter of placentae in 
control group A and pre-eclamptic group B were 
16.72±1.31 (cm) and 11.06±0.97 (cm) respectively. 
This data showed a highly significant decrease (P< 
0.001) in diameter of placentae in group B when 
compared with diameter of placentae in group A 
(table-1, figure-2). 

The mean values of thickness of placentae in 
control group A and pre-eclamptic group B were 
14.89±1.73 (mm) and 9.26±2.59 (mm) respectively. 
This data showed a highly significant decrease (P< 
0.001) in thickness of placentae in group B when 
compared with thickness of placentae in group A 
(table-1, figure-3). 

The mean values of number of cotyledons in 
control group A and pre-eclamptic group B were 
19.01±1.34 and 13.08±1.57 respectively. This data 
showed a highly significant decrease (P< 0.001) in 
number of cotyledons in group B when compared 
with number of cotyledons in group A. (table-1, 
figure-4). 
 
Fig.  1: Weight of placenta 

 
 
Fig.  2: Diameter of placenta 
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Fig. 3: Thickness of placenta 

 
 
Fig. 4: Number of cotyledon 

 
 
Table 1: Mean values of weight of placenta (gm), diameter 
of placenta (cm), thickness of placenta (mm) and number 
of cotyledons in group A and group B 

Parameters  

Group-A Group-B 

Mean 
St. 
Dev. 

Mean 
St 
Dev. 

Weight of 
Placenta (gm) 

540.32 16.74 392.12 39.88 

Diameter of 
Placenta (cm) 

16.72 1.31 11.06 0.97 

Thickness of 
Placenta (mm) 

14.89 1.73 9.26 2.59 

Number of 
Cotyledons 

19.01 1.34 13.08 1.57 

 

Statistical analysis of mean values of weight of 
placenta, diameter of placenta, thickness of placenta 

and number of cotyledons between group A and 
group B 
 

Parameters p-value Significance 

Weight of Placenta <0.001 H.S* 

Diameter of Placenta <0.001 H.S* 

Thickness of Placenta <0.001 H.S* 

Number of Cotyledons <0.001 H.S* 

*= Highly Significant 

 

DISCUSSION 
 

Pre-eclampsia is a pregnancy complication with 
serious consequences for mother and infant

11
. It can 

lead to higher frequency of induced labor, fetal 
growth restriction, neonatal respiratory difficulties, 
and increased frequency of admission to neonatal 
intensive care unit as well as increased risk for 
perinatal or fetal death

12
.  

Placenta is the vital organ for the development 
of fetus in the uterus

13
. Following delivery, most 

attention is focused on the mother and the new born 
infant, particularly if maternal or fetal complications 
have occurred during the pregnancy, labor or 
delivery. The placenta is consequently set aside, 
forgotten or put into storage for subsequent 
disposal

14
. 

The observations of present study in group A 
(control) and B (pre-eclamptic) showed rounded to 
oval shape placentae. Sudha et al (2012)

15
 stated 

that the placenta is a flattened discoidal mass with an 
approximately circular or oval outline formed partly 
from deciduas basalis and chorion frondosum. Our 
findings were in conformity with Baloch et al (2012)

16
 

and Kishwara et al (2009)
17

 who observed no 
significant change in shapes of placentae in both the 
groups. The findings of the present study were in 
disagreement to Sudha et al (2012)

15
 who found 

kidney and triangular shaped placentae in pre-
eclamptic group. 

In the pre-eclampsia, vasospasm, apoptosis and 
compensatory hyperplasia of the placental 
parenchyma that result in placental insufficiency, loss 
and fibrosis of parenchymal tissue as explained by 
Queenan (1999)

18
, these changes result in 

decreased size of placentae which cause to decrease 
in weight, diameter, thickness and number of 
cotyledons. 

In the present study, weight of placentae was 
decreased highly significantly in the pre-eclamptic 
group as compared to control group. This finding was 
in accordance to Saeed et al (2011)

19
 who observed 

significant reduction in placental weight in pre-
eclamptic group as compared to control group. In our 
study, the diameter of placentae was decreased 
highly significantly in the pre-eclamptic group as 
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compared to control group. This finding was in 
agreement with Kishwara et al (2009)

17
 who 

observed significant decrease in diameter of 
placentae in pre-eclamptic group as compared to 
control group. The results of this study were in 
disagreement to Sankar et al (2012)

20
, who observed 

no significant difference in the diameter of placentae 
in normal and pre-eclamptic group. 

In our study, thickness of placentae was 
decreased highly significantly in the pre-eclamptic 
group as compared to control group. This finding was 
in accordance to Manjunatha et al (2012)

21
 who 

observed in their study, significantly decreased 
thickness of placentae in the pre-eclamptic group as 
compared to control group. In contrast to our finding, 
Kishwara et al (2009)

17
 found no significant difference 

in the thickness of placentae in both control and pre-
eclamptic groups. 

In the present study, number of cotyledons was 
decreased highly significantly in the pre-eclamptic 
group as compared to control group. This finding was 
in accordance to Saeed et al (2011)

19
 who observed 

significant decrease in number of cotyledons in pre-
eclamptic group as compared to control group. Nag 
et al (2013)

22
 in their study observed no significant 

difference in number of cotyledons in both control 
and pre-eclamptic groups. 
 

CONCLUSION 
 

Pregnancy associated complications like pre-
eclampsia influence the morphology of placenta 
which adversely affects the perinatal outcome. 
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