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ABSTRACT 
 
Placenta is a vital organ for maintaining pregnancy and promoting normal foetal 
development. Foetal outcome is adversely influenced by pathological changes 
observed in placenta. Pregnancy complications like hypertension are reflected in 
placenta. The objective was to assess the morphology of placenta in normotensive and 
hypertensive pregnancies and to correlate the morphometric analysis with fetal 
parameters between the two groups. A Cross-sectional descriptive study was 
undertaken in the Department of Anatomy, Chalmeda Anandrao Institute of Medical 
Sciences, Karimnagar, Andhra Pradesh. Total 300 human placentae, 150 from 
hypertensive pregnancies were studied for the morphology and compared with 150 
placentae from normal pregnancies. The morphometric parameters of placenta like 
weight, volume were significantly lower in hypertensive group compared to normal 
group. Placental weight and placental volume had significant correlation with the birth 
weight of new born. Pregnancy induced hypertension is associated with substantial 
changes in placental morphology due to reduced uteroplacental blood flow. 
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INTRODUCTION 
 
Placenta is a leading cause of maternal and 
perinatal mortality and an important factor in 
fetal growth retardation1.Survival and growth of 
foetus is essentially dependent on formation, 
full development and functions of the placenta. 
It is a mirror which reflects the intrauterine 
status of the foetus. It depicts the most 
accurate record of the prenatal experience of 
an infant. It undergoes different changes in 
weight, volume, structure, shape and function 
continuously throughout the gestation to 
support the prenatal life2. The examination of 
the placenta in utero as well as postpartum, 
gives valuable information about the state of 
the foetal well being3 .Careful examination of 
placenta can give information which can be 
useful in the management of complications in 
mother and the newborn. 
The Maternal mortality rate in India has 
declined from 570 in 1990 to 230 per one lakh 
population in 2008 4. But, still it remains high in 
comparison to developed countries and is 
largely preventable. The hypertensive disorders 
are responsible for 5-8 % of all maternal 
deaths5. Pregnancy complications like 
hypertension or gestational diabetes are 
reflected macroscopically and microscopically 
in the placenta 6, 7, 8, 9. Placental morphologic 
changes vary substantially in pre-eclampsia 
and eclampsia that affects the growth of foetus. 
In pregnancy induced hypertension, there is 
increased resistance to utero-placental 
circulation which adversely affects the growth of 
placenta in terms of weight, thickness, surface 
area and volume. These abnormalities 
ultimately result in unfavourable outcome of 
pregnancy with reduction of fetal weight. 
Hence, this study was done to find and 
correlate the morphological parameters of 
placenta with the foetal parameters in a 
subpopulation of Andhra Pradesh. 
 

MATERIALS & METHODS 
 
The study was conducted at the Department of 
Anatomy. 300 placentae expelled during normal 
delivery and during caesarian section were 
collected from the Department of Obstetrics & 
Gynecology during the period of April 2010 to 
March 2011.The study group comprised 150 
placentae from pregnancies with pre-eclampsia 
and eclampsia. Those women who had blood 
pressure at or above 140/90 mm of Hg on 
atleast two occasions 6 hours apart after 20 
weeks of gestation, with or without edema and 
/or proteinuria formed the study group10, 11. 
None of these cases had hypertension prior to 
pregnancy. The control group comprised 150 
placentae from pregnant women without pre-
eclampsia, normal blood pressure, no 
proteinuria and without edema.    
Before the study, permission was taken from 
the Institutional Ethics Committee and the 
Professor and Head of Obstetrics and 
Gynecology. Informed consent was taken from 
the parents of the baby. A detailed history of 
mother regarding the socio-demographic 
profile, present and past obstetric history were 
recorded on a predesigned, pretested 
proforma. All placentae were collected 
immediately after delivery and washed in 
running tap water. Any abnormality of cord and 
membranes was noted. The placentae along 
with cord were coded and preserved in 10 % 
formalin solution. 
 
Gross examination of placenta: 
Weight of placenta in grams, diameter of 
placenta in centimeter, shape of the vessels, 
the site of umbilical cord insertion, the 
membranes if it is complete or not, color of the 
fetal surface, muconium stain, the shape of the 
placental disc, maternal surface if it is complete 
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or not,number of cotyledons, presence of 
calcification were recorded. All the 
morphometric parameters of the placentae 
were recorded using standard procedures. 
 
Statistical processing of data: 
The collected data was entered on the excel 
spreadsheet, processed and analysed by using 
the SPSS 17.0 version. Data was analysed by 
calculating mean, proportions and correlations. 
The tests of significance applied were Chi-
square test, unpaired‘t’ test, Correlation 
coefficient.   
 

RESULTS 
 
The total placentae collected and examined for 
the study were 300. Out of which 150 placentae 
belonged to study group and remaining 150 
belonged to control group. Out of 150 placentae 
of study group, 44 were from full term normal 
babies between 38 to 42 weeks of gestation 
and birth weight more than 2500 grams while 
remaining 106 were from small for gestational 
age babies between 38 to 42 weeks of 

gestation and birth weight less than 2500 
grams. Out of 150 placentae of control group, 
103 were from full term normal babies between 
38 to 42 weeks of gestation and birth weight 
more than 2500 grams while remaining 47 were 
from small for gestational age babies between 
38 to 42 weeks of gestation and birth weight 
less than 2500 grams. The age of the mothers 
ranged between 18 to 35 years with a mean 
age of 24.05 years (Standard deviation/ SD of ± 
2.94) in study group and 23.17 years (SD± 
2.51) in control group. Gestational age of the 
mother was between 36 to 42 weeks. 
Majority of placenta showed central attachment 
of cord in 93 % cases while the remaining 7% 
had marginal attachment. Incidence of fresh 
infarction was found on maternal surface in 
10% of the placentae. All the morphometric 
parameters of the placentae like placental 
weight, volume and surface area of the 
placenta were measured and compared with 
control groups. In the present study, the mean 
(± SD) weight of the placenta was 312.93 ± 
70.14 gm in study group and 401.80 ± 54.62 
gm in control group (Figure 1).  

 
Fig 1  

Comparison of Mean Placental weight between two groups 
 

 
The mean surface area of placenta in study group was 182.80± 57.4 as compared to 212.48± 54.5 
in control group (Figure 2).   

 
Fig 2  

Comparison of Mean Surface area of placenta between two groups 
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As depicted in figure 3, the mean ±SD absolute volume of the placenta was 372.87.90±150.36 and 439.48 ± 
135.14 cubic cm in study group and control group respectively 
 

Fig 3  
Comparison of Mean Placental Volume between two groups 

 
It was found that all placental morphometric parameters were lower in the hypertensive group as compared to 
the control group. Applying t test, the difference in the mean values between two groups was found to be 
significant (Table 1).  

 
Table 1 

Placental morphometry between hypertensive and normal pregnancies 

Parameters       Hypertensive           Normal 

Group           Group 

                                Mean ± SD                         Mean ±SD              P Value 

Placental weight (gm)   312.93 ± 70.14     401.80 ± 54.62      <0.01* 

Placental area (sq.cm)   182.80 ± 57.47     212.48 ± 54.51      <0.01* 

Placental volume (CC)   372.87 ± 150.36     439.48 ± 135.14      <0.01* 

Foeto-placental weight ratio     7.23± 1.90      6.79± 2.04      < 0.01* 

Birth weight of baby (gm)      2260 ± 560                 2730 ± 410      < 0.01* 
SD- Standard deviation, * Unpaired t test- Highly Significant  
 
The mean birth weight of newborn baby in 
study group was 2268 grams and in control 

group was 2732.82 grams. This indicates that 
mean birth weight of newborn baby was low 
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in study group and the difference between the groups was statistically significant (Figure 6). 
 

Fig. 4. 
 Normal full term placenta showing maternal surface with cotyledons. 

 

 
 

 
Fig. 5. 

 Placenta from a case of eclampsia showing maternal surface with cotyledons. 
 

 
Fig .6.  

Comparison of fetal outcome as mean birth weight between  two groups 
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 In both the groups there was a significant 
positive correlation between birth weight and 
placental weight (Correlation 
coefficient=0.759, P< 0.01, Significant) and 
between birth weight and placental volume 

(Correlation coefficient=0.778, P< 0.01, 
Significant). It was also noted that the birth 
weights in study group showed more 
clustering below 2500 grams (Fig 7). 

 
Fig .7. 

Relation between placental weight and birth weight of newborn among two groups 
 

 
 
The mean feto-placental weight ratio was 
significantly higher in study group than in the 
control group. The mean number of cotyledon 
was reduced significantly (p<0.05) in study 
group. The mean number of infarcted and 

calcified areas had significantly higher values 
in the study group than control group (Table 
2). The incidence of marginal insertion of cord 
had significant values which were 81 % in 
study group and 19 % in control group
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Table 2 
Gross morphology of placenta in hypertensive and normal pregnancies 

 

Parameters       Hypertensive   Normal 

Group  Group               P value 

Mean No. of cotyledons  14.37± 2.56  16.09± 1.90    <0.01* 

Mean No. of infarcted area 15.5± 3.2  4.76± 1.86   < 0.01* 

Mean No. of calcified areas 11.2± 2.18  3.68± 1.15    < 0.01* 

Marginal insertion of cord (%)    11.3     2.7     <0.01# 

Presence of infarcted areas (%)    16.7       3.3       < 0.01# 
* Unpaired t test <0.01- Highly Significant,  # Chi-square test <0.01- Highly Significant  

 

The prevalence of low birth weight (< 2500 
gm) was more in the study group than control 

group. This difference was found to be 
significant statistically as shown in table 3.  

 
Table 3 

Cross tabulation of birth weight of newborn in hypertensive and normal pregnancies 

        Hypertensive   Normal   Total 

Birth weight   Group (%)           Group (%)       (%)   

Less than 2500 grams   106 (69.3)            47 (30.7)  153 (100) 

More than 2500 grams    44  (29.9)           103 (70.1)  147 (100) 

 Total    150 (50.0)            150 (50.0)  300 (100.0) 

Chi-square= 46.43, df- 1, P < 0.01, Highly significant.  
       

DISCUSSION 

 
Morphometric parameters of placenta like, 
weight, volume were significantly lower in 
hypertensive group as compared to normal 
group were statistically significant (p<0.01). 
This study had similarities to the study 
conducted by Majumdar et al 12 and Virupaxi 
R.D et al13. As the severity of hypertension 
increases, placental weight decreases and the 
incidence of Intrauterine growth retardation 
rises. Mean surface area of placenta is 
significantly less in hypertensive group. In a 
recent study, the mean placental surface area 
in hypertensive group was 209.36 cm2 and 
254.63 cm2 in the control group14. This finding 
in the present study was lower and could be 
due to regional variations. The placentae from 
hypertensive patients were significantly smaller 
than the normal. The absolute volume of 
placenta was significantly lowered in the 

hypertensive group than the control group15. 
This is similar to the observation of Boyd and 
Scott16 and Teasdale17. The mean feto-
placental weight ratio was more in hypertensive 
group than control group .The same ratio was 
found less in the hypertensive group than 
control group by Garg et al18. In the present 
study infarcted areas, calcified areas were seen 
significantly more on the placenta in 
hypertensive group as noted by others19, 
12.Cotyledon numbers were found to be 
significantly less in hypertensive group which is 
similar to the findings of the study by Sultana S 
and et.al20. Marginal insertion of umbilical cord 
in 11.3 % hypertensive cases in the present 
study was lower than 42 % reported by 
Pretorius21.This finding has also been 
implicated in the induction of hypertension22, 23.           
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The mean birth weight of newborn baby was 
less in hypertensive group. Relations between 
birth weight and placental area and placental 
volume have also been described by other 
workers24, 25. This has been attributed to the 
significant alteration in the morphometry of 
placenta due to increase in the 
cytotrophoblastic cellular proliferation and 
syncytial knot formation in the placental villi that 
result in the disturbance of hormonal factors. 
 

CONCLUSION 

 

The morphometry of placenta like weight, 
surface area and volume show significantly 
lower values in the hypertensive group than the 
normotensive group. Placental weight and size 
are directly proportional to the birth weight of 
babies. Hypertensive disorders in pregnancy 
influence the morphology of placenta which 
adversely affects the perinatal outcome. The 
early measurements of placenta by non-
invasive technique like ultrasonography will be 
helpful in early identification of at risk fetus and 
better management of such pregnancies.

.  
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