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INTRODUCTION 

Hypertensive disorders in pregnancy forms one part of 

the deadly triad, along with haemorrhage and infection, 

that contribute greatly to maternal and fetal morbidity and 

mortality. Of these, pregnancy induced hypertension 

(PIH) is a pregnancy – specific syndrome that can 

virtually affect every organ system. It is a challenge to be 

addressed and overcome if there is to be any significant 

improvement in maternal and perinatal health. 

The fetus is dependent on the placenta for maintaining 

and promoting normal development. In pregnancy 

induced hypertension, pathological changes in the 

placenta such as infarction, calcifications, diffuse 

placental thrombosis, inflammatory placental 

vasculopathy and abnormal trophoblastic proliferation 

occur resulting in reduced blood flow across placenta and 

uteroplacental insufficiency. 

The present study analyzes the histopathologic changes in 

the placenta of cases of PIH, so as to provide a better 

understanding of the pathologic process involved. 

METHODS 

A prospective study was conducted over a period of one 

year from 1
st
 January 2009 till 31

st
 December 2009 in the 

Department of Obstetrics and Gynecology, Grant Medical 

College, Mumbai. 130 cases of pregnancy induced 

hypertension were studied. The cases with systolic blood 

pressure greater than 130 mmHg, diastolic blood pressure 

greater than 90 mmHg on two measurements taken 6 hours 

apart, in association with proteinuria more than 300 mg in 

24 hours urine were included in the study. These cases 

were further divided as mild preeclampsia if the diastolic 

blood pressure was ≤ 100 mmHg and as moderate 

preeclampsia if the diastolic blood pressure was 110 

mmHg. Severe cases were defined if the systolic blood 

pressure - ≥ 160 mmHg, diastolic blood pressure ≥ 110 

mm Hg and proteinuria 3+ or more. Maternal and fetal 

outcome was studied and post delivery placenta was sent 

for histopathologic examination. Gross and microscopic 

examination was done and findings were correlated with 

the severity of PIH. Statistical analysis was carried out 

using Spearman’s rho and the correlation considered 
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ABSTRACT 

Background: Study of histopathological changes in placenta in pregnancy induced hypertension (PIH). 

Methods: Post delivery placentas of 130 cases were examined and findings correlated with severity of PIH.  

Results: The mean placental weight was 438.9 gms, 374 gms and 333.86 gms and the mean fetal weight to placental 

weight ratio was 6.003:1, 5.6:1 and 5.27:1 in cases of mild, moderate and severe PIH respectively. Infarction was seen 

in 10.25%, 33.3% and 59% and calcification was present in 15.38%, 30% and 50% of the cases of mild, moderate and 

severe PIH respectively. Retroplacental clot was seen in 36.4% of severe PIH cases. The mean numbers of syncytial 

knots were 20.4 (mild PIH), 35.97 (moderate PIH) and 59.77 (severe PIH) and 77.27% of severe cases of PIH had 

>40% areas showing trophoblastic hyperplasia. 

Conclusion: PIH adversely influences the placental morphology and histopathological examination post delivery 

helps investigate the mechanism of placental dysfunction in detail. 
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significant at P <0.001. Approval for the study was taken 

from the Ethics Committee. 

RESULTS 

Out of the total 130 cases, there were 70 cases of mild PIH, 

30 moderate and 22 were of severe PIH. On gross 

examination (Table 1), the mean weight of placenta was 

438.9 gm in mild cases of PIH, 374 gm in moderate cases 

of PIH and 333.86 gm in severe cases of PIH. There is a 

significant negative correlation between placental weight 

and PIH severity (spearman’s rho = -0.403, p<0.001) i.e. as 

the PIH severity increases, the placental weight decreases. 

The mean fetal weight to placental weight ratio was 

6.003:1 in mild cases of PIH, 5.6:1 in moderate cases and 

5.27:1 in severe cases of PIH. There is a significant 

negative correlation between fetal weight to placental 

weight ratio and PIH severity (spearman’s rho = -0.659, 

p<0.001) i.e. as the PIH severity increases, the fetal 

weight to placental weight ratio decreases. 

The mean thickness of placenta calculated was 2.75 cm in 

mild, 2.2 cm in moderate and 1.99 cm in severe cases of 

PIH. There is a significant negative correlation between 

placental thickness and PIH severity (spearman’s rho = -

0.610, p<0.001) i.e. as the PIH severity increases, the 

placental thickness decreases. 

On microscopic examination (Table 2), 10.25% of mild 

cases of PIH showed infarcts, whereas 33.3% and 59% of 

moderate and severe cases respectively showed infarction 

in their placentas. Calcification was present in 15.38%, 

30% and 50% of the cases of mild, moderate and severe 

PIH respectively. Retroplacental clot was absent in the 

mild cases but present in 10% of moderate PIH, while 

36.4% had them in severe PIH cases. In mild cases of 

PIH, 7.7% had subchorionic fibrin plaques, 36.7% in 

moderate and 63.6% in severe cases of PIH. 

The mean numbers of syncytial knots (Table 3) were 

20.4, 35.97 and 59.77 in mild, moderate and severe cases 

of PIH respectively. Majority of the cases of mild PIH 

(70%) showed <20% areas of trophoblastic hyperplasia 

per low power field. 56.66% of the cases of moderate 

PIH had trophoblastic hyperplasia in 20-40% areas 

whereas 77.27% of severe cases of PIH had >40% areas 

showing trophoblastic hyperplasia. 

 

Table 1: Gross features of placenta in PIH (n= 130). 

Severity of PIH 
Placental weight  

(Gm) (Mean ± SD) 

Fetal weight/Placental  

weight ratio 

Thickness of placenta 

(Cm) (Mean ± SD) 
Total 

Mild 438.9 ±66.15 6.003:1 2.75 ± 0.34 78 

Moderate 374 ± 87.59 5.61:1 2.2 ± 0.43 30 

Severe 333.86 ± 120.53 5.27:1 1.99 ± 0.49 22 

Table 2: Histopathological Changes in placenta in PIH (n=130). 

Severity of PIH Infarcts Calcification 
Retro –placental 

Clot  

Subchorionic Fibrin 

Plaques 
Total 

Mild 8 (10.25%) 12 (15.38%) 0 6 (7.7%) 78 

Moderate 10 (33.3%) 9 (30%) 3 (10%) 11 (36.7%) 30 

Severe 13 (59%) 11 (50%) 8 (36.4%) 14 (63.6%) 22 

Total 31 32 11 31  

Table 3: Changes in placental villi in PIH (n=130). 

Severity of 

PIH 

No. of syncytial 

knots (mean) 

Trophoblastic hyperplasia (per low power field) 
Total 

<20% 20-40% >40% 

Mild 20.4 70 (89.7%) 7 (8.9%) 1 (1.2%) 78 

Moderate 35.97 10 (33.33%) 17 (56.66%) 3 (10%) 30 

Severe 59.77 0 5 (22.7%) 17 (77.27%) 22 
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DISCUSSION 

The foetus, placenta and mother form a composite triad 

of dynamic equilibrium, and dysfunction of any one  

of them can affect the other. Thus the present study  

aims to correlate the changes seen in placenta in cases of 

PIH. 

Normally a placenta weighs from 400 gms to 800 gms. 

In the present study, the mean placental weight was 

438.9 gms in mild PIH, 374 gms in moderate cases and 

333.86 gms in severe cases. A significant negative 

correlation was calculated between the placental weight 

and severity of PIH. Thus we can see that the weight of 

placenta decreases with the increasing severity of the 

disorder. These findings corroborate with the studies of 

other workers Damania et al in 1989
1
, Fox et al in 1994

2
 

and Kalousek et al in 1994.
3
 At term the fetoplacental 

ratio varies between 6:1 and 8:1 (Morrison, 1963). In our 

study, the fetal weight to placental weight ratio was 

6.003:1 in mild cases of PIH, 5.6:1 in moderate cases 

and 5.27:1 in severe cases of PIH. There is also a 

significant negative correlation between the ratio and 

severity of PIH indicating that as the severity of PIH 

increases the ratio decreases. These findings were also 

seen in study by Bandana Das et al in 1996 where the 

ratio was 6.15:1 in mild cases of PIH and 5.43:1 in 

severe cases.
4
 

Also another study by Kher Zawar et al in 1981 comes to 

the same conclusion.
5
 

The present study noted that the mean thickness of 

placenta calculated were 2.75 cm in mild, 2.2 cm in 

moderate and 1.99 cm in severe cases of PIH. A 

significant negative correlation was found between the 

thickness of placenta and PIH severity. Hence, the 

placentas of more severe cases of PIH are thinner as 

compared to the milder cases. This has also been 

substantiated by the study by Bandana Das et al.
4
 

On microscopic examination, in the present study, 

10.25% of mild cases of PIH showed infarcts, whereas 

33.3% and 59% of moderate and severe cases 

respectively showed infarction in their placentas. Similar 

finding was noted by Bandana Das et al in 1996 where 

they showed an increased finding of infarction in cases of 

PIH.
4
 Udainia et al in 2004 had also observed an increase 

in the incidence of placental infarction with severity of 

toxaemia.
6
 Naeye and Friedman in 1979 calculated that 

70% of the excess foetal deaths in women with 

hypertension are due to large placental infarcts and 

markedly small placental size.
7
 

Calcification was present in 15.38%, 30% and 50% of the 

cases of mild, moderate and severe PIH respectively in 

our study. Mohan et al in 1989
8
 and Bandana Das et al in 

1996
4
 also found higher incidence of calcification in 

placenta of PIH cases however this did not alter the fetal 

outcome.  

In our study, retroplacental clot was absent in the mild 

cases but present in 10% of moderate PIH, while 36.4% 

had them in severe PIH cases. Fox in 1995
9
 and Mohan et 

al in 1989
8
 reported higher incidence of retroplacental 

hematoma in pre eclampsia. According to Bandana Das 

et al in 1996, the presence of Retroplacental hematoma 

was associated with low Apgar score babies larger 

hematoma was also associated with intrauterine fetal 

death, because a considerable portion of the villi are 

acutely separated from the maternal utero placental 

circulation. They have also showed an increase in the 

subchorionic fibrin plaques in PIH which has been found 

in the present study.
9
 Increase in placental infarcts, 

retroplacental hematoma and calcification was also noted 

in the study by Sodhi S et al in 1990 and these findings 

correlated well with the severity of maternal disease.
10

 

The present study shows the mean number of syncytial 

knots to be 20.4, 35.97 and 59.77 in mild, moderate and 

severe cases of PIH respectively. Thus the number of 

syncytial knots increased with increasing severity of PIH.  

Majority of the cases of mild PIH (70%) showed <20% 

areas of trophoblastic hyperplasia per low power field. 

56.66% of the cases of moderate PIH had trophoblastic 

hyperplasia in 20-40% areas whereas 77.27% of severe 

cases of PIH had >40% areas showing trophoblastic 

hyperplasia. Genset in 1992 reported that cytotrophoblastic 

hyperplasia and excessive syncytial knot formation are 

seen in hypertensive disorders of pregnancy as invariable 

results of overall reduction of foetal perfusion of the 

placenta.
11

 An increase in the proliferation of 

cytotrophoblasts was also reported in a study by Kurdukar 

et al in 2007. The changes were directly proportional to the 

severity of disease and perinatal outcome was worse with 

advancing grades of PIH. These vascular villous lesions 

were considered secondary to uteroplacental ischemia.
12 

In a study by Majumdar S et al in 2005, placentae of 

normotensive patients were compared with those of 

hypertensive patients and similar findings were 

documented.
13 

Such comparative studies were also done 

by Aparna N et al in 2011 and they concluded that gross 

abnormalities and villous lesions were significant in 

placentae of normotensive patients.
14

 

Thus from the present study it can be concluded that, 

hypertensive disorders of pregnancy such as pregnancy 

induced hypertension adversely influence the 

morphology of the placenta and sending placenta for 

histopathological examination will help investigate the 

mechanism of placental dysfunction in detail. If this 

mechanism is fully elucidated, more precise intervention 

strategies can be devised and can contribute to more 

effective therapies in the future. 
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