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ABSTRACT 
 

Aims: To study if there is any difference in the foetus and placenta of pregnant women who are 
normotensive and those of of hypertensive patients of different severity. 
Study Design:  Prospective study. 
Place and Duration of Study: Department of pathology, Saveetha institute of medical and 
technical sciences, between June 2017- June 2018. 
Methodology: Pregnant women with hypertension attending obstetrics and gynecology 
department, Saveetha Medical College, Chennai was studied during the study period. 
The study was conducted in accordance with the guidelines approved by the institutional review 
board of our Institution. The study population was divided into two groups namely normotensive 
and hypertensive patients. The hypertensive groups patients were further divided into two groups of 
mild (BP ≥140/90 mm Hg with proteinuria) and severe (BP ≥ 160/100 mm Hg with proteinuria). The 
placental specimens after expulsion were collected in 10% neutral buffered formalin solution. 
Informed consent was obtained in all patients and clinical data were obtained from the case notes. 
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In the histopathology laboratory biopsy was taken from the insertion point of umbilical cord for light 
microscopy. 
P-values less than 0.05 were considered statistically significant. 
Data was entered in MS excel sheet and analysed using SPSS software version.  
Results: The placental weight, birth weight of baby and APGAR score was decreased in PIH 
patients than normal pregnant women. 
Conclusion: The diagnosis and treatment of PIH is very important to prevent complications in 
mother and baby. 
 

 
Keywords: Placenta; PIH; pregnancy; hypertension; foetus. 

 
1. INTRODUCTION 
 
The placenta is an organ of fetal origin and it is 
critical to the normal growth and development of 
a healthy baby; it maintains a complex interface 
between the fetal and maternal circulations. The 
circulation of the placenta consists of a dynamic 
network of blood vessels that progresses and 
changes throughout the course of pregnancy, 
meeting  the rising requirements of the embryo 
and foetus at each step of its development [1]. 
 
In physiological pregnancies, successful 
placentation includes the development of a low 
impedance utero-placental circulation after 
trophoblastic invasion and transformation of the 
maternal intra-myometrial portion of the spiral 
arterioles [2]. 
  
International society for the study of hypertension 
in pregnancy has classified it under four 
categories [3-5]. 
 

i. Gestational hypertension 
ii. Pre eclampsia de nova or superimposed 

on chronic hypertension 
iii. Chronic hypertension 
iv. White coat hypertension [6].  

 
In pregnancies complicated by pre eclampsia 
which is a leading cause of neonatal morbidity 
and mortality affecting between 3-5% of 
pregnancies, trophoblastic invasion of the spiral 
arterioles is abnormal ,resulting in impaired 
utero-placental perfusion .This in turn results in 
the discharge of factors in to the maternal 
circulation that may be accountable for 
endothelial dysfunction, vasoconstriction and 
hypertension [7,8].  

 
2. MATERIALS AND METHODS 
 
Pregnant women with hypertension attending 
obstetrics and gynecology department, Saveetha 

Medical College, Chennai during the study period 
June 2017 – June  2018. 
 
The study population was divided into two groups 
namely normotensive and hypertensive patients. 
The hypertensive groups patients were further 
divided into two groups of mild (BP ≥140/90 mm 
Hg with proteinuria) and severe (BP ≥ 160/100 
mm Hg with proteinuria). The placental 
specimens after expulsion were collected in 10% 
neutral buffered formalin solution. Informed 
consent was obtained in all patients and clinical 
data were obtained from the case notes. In the 
histopathology laboratory biopsy was taken  from 
the insertion point of umbilical cord for light 
microscopy. 
 
For test of significance, chi-square test is used. 
P-values less than 0.05 were considered 
statistically significant. Data was entered in MS 
excel sheet and analysed using SPSS software 
version. 
 

3. RESULTS AND DISCUSSION 
 
In our study 75 subjects were enrolled in the 
study, out of which 41 (55%) were hypertensive 
disorder or pregnancy induced hypertension 
(PIH) cases and 34 (45%) were normal           
subjects without any complications. Among the 
subjects with PIH, 21 (51.22%) subjects had  
mild PIH and 20 (48.78%) subjects had severe 
PIH. 
 
In our study the age of our patients was between 
20 and 34 years. In our study 32 (42.67%) 
patients were primiparous among the population. 
The mean (SD) placental weights among the 
normal subjects 567.94(43.05) gm were higher 
compared to that of PIH subjects 495.85(77.20) 
gm. The mean (SD) weight of the baby among 
normal subjects 2.94(0.41) kg were more 
compared to PIH cases 2.53 (0.37) kg. (Fig. 1, 
Tables 1,2). 
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The mean (SD) APGAR at 5 minutes among the 
normal subjects 8.00(0.00) were more compared 
to the PIH cases7.68 (0.61). Also mean (SD) 
APGAR at 1 minute among the normal subjects 
7.00(0.00) were more compared to the PIH 
cases 6.66(0.66). (Fig. 2,Table 3). 
 
The mean (SD) of the syncytial knot distribution 
among the PIH group 7.90(3.47) was more 
compared to that of normal subjects 4.35(1.39). 
The increase in the number of syncytial knots 
was found to correlate with the severity of 
hypertension, in our study it was found that 
increased syncytial knots (>7 / High power field) 
was found more in the severe pre eclampsia 
group compared to mild pre eclampsia and 
normotensive group (Fig. 3,Table 4). The 
difference seen in the number of syncytial knots 
in placenta among the two different groups is 

statistically significant. Other histopathological 
findings in preeclamptic patients compared to 
normotensive patients were increased 
hyalinisation and thickening of blood vessels, 
fibrosis, placental infarction and these findings 
varied with the severity of hypertension. 
 
The figure shows the age distribution among the 
study population. The figure shows that age of 
the population lies between 20 and 34 years. In 
addition, majority of the subjects belong to mid-
20’s among the population. 
 
The table shows that mean (SD) placental 
weights among the normal subjects 
567.94(43.05) gm were higher compared to that 
of PIH subjects. This association is statistically 
significant. 

 

 
Fig. 1. Age distribution among the study population 

 
Table 1. Placental weight among the population 

 

 Group N Mean STD. Deviation p value by ‘t’ 
Test 

Placental 
weight 

PIH 41 495.85 77.20 < 0.001 
Normal 34 567.94 43.05 
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Table 2. Birth weight of the baby among the population 
 

 Group N Mean STD. 
Deviation 

p VALUE BY 
‘t’ test 

Baby weight PIH 41 2.53 0.37 < 0.001 
Normal 33 2.94 0.41 

P value<0.05 is significant 
 

Table 3. APGAR among the study population for 1 minute and 5 minute 
 

 Group N Mean STD. 
Deviation 

p Value by ‘t’ 
test 

APGAR 1min PIH 41 6.66 0.66 0.002 
Normal 34 7.00 0.00 

APGAR 5min PIH 41 7.68 0.61 0.002 
Normal 34 8.00 0.00 

P value<0.05 is significant 

 

 
 

Fig. 2. APGAR among the study population for 1 minute and 5 minute 
 
The table shows that mean (SD) weight of the 
baby among normal subjects 2.94(0.41) kg were 
more compared to PIH cases 2.53 (0.37) kg. This 
finding is statistically significant. 
 
The table shows that mean (SD) APGAR at 5 
minute among the normal subjects 8.00(0.00) 
were more compared to the PIH cases7.68 
(0.61). Also mean (SD) APGAR at 1 minute 
among the normal subjects of 7.00(0.00) were 

more compared to the PIH cases 6.66(0.66). 
This finding is statistically significant. 
 
The table shows that mean (SD) APGAR at 5 
minute among the normal subjects 8.00(0.00) 
were more compared to the PIH cases 7.68 
(0.61). Also mean (SD) APGAR at 1 minute 
among the normal subjects 7.00(0.00) were more 
compared to the PIH cases 6.66(0.66). 
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Table 4. Distribution of syncytial knots among the study population 
 

 Group N Mean STD. 
deviation 

p value by ‘t’ 
test 

No. of syncytial 
knots 

PIH 41 7.90 3.47 < 0.001 
Normal 34 4.35 1.39 

P value<0.05 is significant 

 

 
 

Fig. 3. Distribution of syncytial knots among the study population 
 

The table shows that mean (SD) of the syncytial 
knot distribution among the PIH group 7.90(3.47) 
was more compared to that of normal subjects 
4.35(1.39). This finding is statistically significant. 
 

The table shows that mean (SD) of the syncytial 
knot distribution among the PIH group 7.90(3.47) 
was more compared to that of normal subjects 
4.35(1.39). 
 

3.1 Discussion 
 

In PIH, the main pathophysiology is the decrease 
in maternal uteroplacental blood flow (25). 
Literature support have shown that in placentas 
from hypertensive disorders there is 
hypoperfusion and increase in VEGF in 
placentas could be a compensatory mechanism 
to establish normal blood flow (56). VEGF and its 
receptors VEGFR1 and VEGFR2 are very crucial 
for the development of vasculature in the embryo 
(33). Carmeliet et al. (33) showed that loss of 
even a single VEGF allele result in embryonic 
death. These growth factors (VEGF) are 
expressed in the placenta in the early weeks and 
also throughout the period of gestation. 

 
Udainie et al. showed that the placenta in PIH 
patients may have significant reduction in weight 

and surface area and volume. Redman et al. (77) 
demonstrated that placental weight and size 
were directly proportional to the birth weight of 
the babies and degree of PIH. We observed 
similar results in our study as well. 

 
Das Gupta et al. has shown that the histological 
findings in the placenta such as increased knot 
formation, proliferation of endothelial lining, 
stromal fibrosis, calcification, hyalinization of the 
villi and infarction are seen more often in PIH 
patients. These findings vary with the severity of 
PIH. This was similar to our findings in our      
study. 

 
Placenta consists of multinucleated epithelium 
called syncytio- trophoblast [9-13]. Some of the 
nuclei are aggregated to form specialised 
structures called syncytial knots. Increased 
formation (Tenney-Parker change) is associated 
with placental pathology. Increase in the number 
of syncytial knots is associated with complicated 
pregnancies. Studies have shown that these 
knots are present in increased numbers in the 
villi of all term pre-eclamptic patients (74,75). 
This finding has been explained by the fact that 
there is premature aging of the placenta due to 
abnormal placental angiogenesis. 
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Fox et al. (76) has shown there is excess 
syncytial knot formation when there is reduced 
blood flow through the villi. He also demonstrated 
that as the pregnancy progresses the number of 
knots formation also increases concomitantly and 
suggested that it might be associated with 
placental maturity [14,15]. In our study, there was 
a significant increase in the number of knots in 
the placenta of the PIH group when compared 
with the control group. A majority of cases in the 
PIH group had more than 7 knots per high power 
field in contrast to less than 7 knots in the control 
group. Similar results have been shown by 
Narasimha et al. 
 

4. CONCLUSION 
 
Early diagnosis and treatment of PIH women was 
very important to prevent pregnancy induced 
complications in mother and baby before and 
after delivery. To save lives of mother and baby 
was more precious. 
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