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A B S T R A C T  

Background: Pregnancy-induced hypertension is a leading cause of deleterious changes in the placenta resulting in 

decreased blood supply towards the organ. The objective of the current study was to analyze the histomorphometric 

variations in the placenta of normotensive and hypertensive women in a tertiary care hospital of Hyderabad, Pakistan. 

Material and Methods: This cross-sectional study was carried out in the Gynecology and Obstetrics section of Nazeer 

Hussain Medical Complex, Hyderabad in collaboration with Isra University, Hyderabad Pakistan from March 2019 to 

August 2019. A total of 100 placentae were collected and divided into two groups. Group I had placentae of 

normotensive women and group II comprised of placentae of hypertensive women. All the placentae were observed 

for morphometric and histological changes. Student t-test was done to study morphometric differences between the 

two groups, while chi-square test was used to analyze the categorical variables. P-value < .05 was considered as 

statistically significant. 

Results: There was an increase in the mean weight of placentae among group I as compared to group II and the 

difference was statistically significant (P < .05). Various gross and histological changes (hyalinized villi, intervillous 

hemorrhage, decreased villous vascularity) with a statistically significant difference were also observed in the placentae 

of the hypertensive group as compared to the normotensive placentae (P < .05). 

Conclusions: This study concluded that pregnancy-induced hypertension poses harmful and serious histomorphometric 

variations in the placental tissues that may affect fetal outcome. 
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I n t r o d u c t i o n  
 

Gestational hypertension, also known as pregnancy-

induced hypertension (PIH), is a serious condition 

that not only risks the life of a mother but also of the 

embryo/fetus growing in a mother’s womb.1 It is 
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said to occur when a pregnant lady has, with or 

without any previous history of hypertension, blood 

pressure (BP) readings of over 140/90 mmHg on two 

distinct occasions. PIH is mainly categorized into 3 

major types: chronic or pre-existing hypertension, 

gestational hypertension (recently diagnosed) and 

pre-eclampsia (a more complicated form of PIH 

which may lead to eclampsia).2 PIH affects over 5% 

of all pregnancies worldwide which results in 

immature/ premature deliveries.3  

Placenta is a vital organ connecting the fetus to the 

endometrium of the maternal uterine wall, 

providing passage of essential nutrients and oxygen 

to meet the demands of the developing baby.4 

Hypertension during pregnancy affects the 

development of the placenta by disturbing the blood 

supply to the placental tissue, which leads to 

compromised uteroplacental circulation.5 The 

compromised circulation is probably due to various 

histopathological changes in the placenta of the 

hypertensive pregnant, mother which interrupts the 

passage of essential nutrients from mother to fetus 

complicating the process of pregnancy.6,7 Moreover, 

pregnant women with pre-eclampsia are often 

observed to have a distinct pathological lesion called 

placental infarct which is secondary to arterial 

atherosis.8 It is estimated that seventy percent (70%) 

of the global fetal mortality is associated with 

infarction of placental tissue among women with 

PIH.9 World Health Organization (WHO) conducted a 

Survey on Maternal and Newborn Health in 29 

countries across Africa, Asia, Latin America, and the 

Middle East. It was reported that almost 0.30% of 

women were having chronic hypertension (range 

0.21% in Africa to 0.32% in Western Pacific 

countries), while in Pakistan, the PIH has been 

reported to complicate 2%–3% of deliveries.10 

Placental ischemia leading to small-sized placenta is 

a classical feature seen in women with pre-

eclampsia.11,12  

As mentioned, placenta is the main connecting point 

between mother and developing fetus. Any 

abnormality in the placental tissue due to vascular 

pathology or morphology may result in toxemia that 

compromise the normal development of the fetus 

and may also further complicate the pregnancy. The 

findings of the current study will be helpful for 

clinicians in identifying histological alterations in the 

placenta secondary to maternal hypertension and 

possible obstruction to the fetal blood flow resulting 

from placental vessel obstruction. Furthermore, 

controlling hypertension or its related complications 

in early phase may save maternal and fetal life. The 

objective of the current study was to compare and 

analyze the histomorphometric variations in the 

placentae of normotensive and hypertensive 

women.  

M a t e r i a l  a n d  M e t h o d s  

A cross-sectional study was carried out in the 

Gynecology and Obstetrics section of Nazeer 

Hussain Medical Complex (NHMC), Hyderabad in 

collaboration with Isra University, Hyderabad 

Pakistan from March 2019 to August 2019. A total of 

100 women were admitted and delivered at the 

NHMC during the study duration. All the placentae 

were collected along with the umbilical cord. The 

collected placentae were divided into two groups: 

Group-I had placentae from normotensive women 

and Group-II had placentae from hypertensive 

women. Weight of new-born babies and 

fetoplacental weight ratios were also noted soon 

after delivery. 

Placentae of women with history of hypertension or 

Pregnancy-induced hypertension (blood pressure ≥ 

140/90 mmHg after 20 weeks of gestation) with or 

without edema, fits and/or proteinuria were 

included in the study. Placentae belonging to 

women with history of other co-morbidities (like 

diabetes mellitus, thyroid-related problems, any 

feto-maternal complication, pre-mature deliveries 
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<30 weeks of gestation, those who received 

injection ergometrine or similar drugs for uterine 

contractions) were excluded from the study. 

The study was approved by the Ethical Review 

Committee of Isra University, Hyderabad while the 

permission from the administration of Nazeer 

Hussain Medical Complex, Hyderabad was also 

obtained for conducting the study. The details of the 

study were explained to all the study participants in 

their native languages before obtaining informed 

written consent.  

After collection, placentae were washed gently in 

normal water and weighed using an electronic 

balance. Gross features were observed by assessing 

changes in marginal veins, cotyledons, the status of 

placental membranes, presence or absence of 

infarction, and calcification. Area of umbilical cord 

attachment in each placenta was also noted. 

Placentae were then transferred to a glass jar with 

10% formalin solution. All jars were labeled and 

transferred to the postgraduate research laboratory 

of Isra University, Hyderabad for further evaluation. 

Placental Tissue sections were passed in alcohol of 

increasing concentration (70%, 80%, 95%, 100%) 

and then in Xylene solution for removing excess 

alcohol.  

Placental tissues were embedded in melted paraffin. 

Approximately 4-micron thick sections were cut 

from paraffin blocks via microtome and slides were 

prepared. Slides were stained with Hematoxylin and 

Eosin for histopathological examination under light 

microscope. 

SPSS version 23 was used for statistical analysis. 

Mean ± Standard Deviation (SD) was used to 

represent the descriptive statistics. Analysis of 

statistical difference between the groups was done 

by using Student’s t-test and chi-square test. The 

level of significance was set at P-value < .05. 

R e s u l t s  

The mean differences in maternal age, gestational 

age, birth weights of the newborns, placental 

weight, feto-placental weight ratio and cotyledons 

per placenta between group I and group II are 

demonstrated in Table I. A statistically significant 

difference between maternal age (P=.0001), 

gestational age (P=.0001), birth weight (P=.001), 

placental weight (P=.001) and feto-placental weight 

ratio (P=.04) was observed between placentae of 

group I and group II (Table I). 

Table I: Mean maternal, gestational fetal age and 
morphometric information of placenta of both 

groups 

Parameter Groups Mean+SD P-value* 

Maternal age 
(years) 

Group I 22.6+2.94 
.0001 

Group II 25.4+3.12 

Gestational 
age (weeks) 

Group I 36.81+1.20 
.0001 

Group II 34.22+1.29 

Birth weight 
(grams) 

Group I 2784+43.0 
.001 

Group II 2438+24.1 

Placental 
weight (grams) 

Group I 465.0+64.01 
.001 

Group II 417.0+57.01 

Feto-placental 
weight ratio 

Group I 6.26+0.402 
.04 

Group II 6.11+0.316 

Cotyledons 
per placenta 

Group I 16.0+3.01 
.05 

Group II 15.0+2.01 
*P < .05 was taken as statistically significant  

The morphological presentation of the placentae 

with an area of infarction, calcification and marginal 

attachment of the umbilical cord is shown in Figure 

1B. There was a statistically significant difference 

between the presence of infarction, calcification, 

retroplacental hematoma and marginal attachment 

of umbilical cord between the two groups (P < .05) 

(Table II). 

Marked histopathological changes were observed 

between the placentae of normotensive and 

hypertensive mothers (P < .05) (Table III) (Figure 2). 
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Figure 1: Morphological presentation in normotensive (A) and hypertensive (B) placentae 

 
Figure 2: Photomicrographs of placentae of PIH group (group II). A: Homogenous areas of infarction (H&E, 100x). B: 
Calcification (H&E 400x). C: Syncytial knots seen as clumping of syncytial-trophoblastic nuclei over the villous surface 
(H&E 400x). D: Endothelial wall of the villous vessel is shown to have been replaced by deep, red fibrinoid necrosis 
which appears as a homogenous nodular mass in the villi (H&E 100x). E: Hyalinized villi showing degeneration of RBCs, 
vascular endothelial cells and fibroblasts of villous stroma (H&E 400x). F: Cytotrophoblastic proliferation seen as 
uniform thickening of basement membrane underneath the cytotrophoblasts (H&E 400x) 

 
Table II: Comparison of Gross features of placentae in both groups (n=100) 

Gross Features Findings 
Group I 

n (%) 

Group II 

n (%) 

P-value* 

Infarction 
Present 04 (8) 21 (42) 

.001 
Absent 46 (92) 29 (58) 

Calcification 
Present 11 (22) 30 (60) 

.001 
Absent 39 (78) 20 (40) 

Hematoma 

(Retroplacental) 

Present 05 (10) 13 (26) 
.037 

Absent 45 (90) 37 (74) 

Umbilical cord attachment 

(Marginal) 

Present 06 (12) 14 (28) 
.045 

Absent 44 (88) 36 (72) 
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Table III: Histopathological changes in placentae in both groups 

Parameters Findings 
Group I 

n (%) 
Group II 

n (%) 
P-value* 

Syncytial knots formation per / 100 villi 
Present 11(22) 31 (62) 

.001 
Absent 39 (78) 19 (38) 

Fibrinoid necrosis/100 villi 
Present 9 (18) 34 (68) 

.001 
Absent 41 (82) 16 (32) 

Hyalinized villi/10 Low Power Fields 
Present 4 (8) 12 (24) 

.029 
Absent 46 (92) 38 (76) 

Cytotrophoblastic proliferation/100 villi 
Present 7 (14) 33 (66) 

.001 
Absent 43 (86) 17 (34) 

*P-value < .05 was considered statistically significant    

 

D i s c u s s i o n  

Hypertension during pregnancy is a serious 

condition that risks the life of a pregnant woman and 

her growing embryo/fetus. It poses damaging 

impacts on the development of the placental tissue 

by disturbing its blood supply which leads to 

compromised uteroplacental circulation.5 Keeping 

this in mind, placentae from normotensive as well as 

hypertensive women were analyzed in this study for 

the presence of any histomorphometric alterations.  

In the current study, mean birth weight of the 

newborns was greater in the normotensive group as 

compared to the hypertensive group. This is 

consistent with the findings of Gore and coworkers, 

who conducted a study in a tertiary care center of 

western India.14 Moreover, research studies carried 

out by Ezeigwe et al. and Kambale et al. also 

demonstrated a significant difference in the mean 

birth weight of the newborn in their studies.13,15 A 

study by Goswami et al. reported pregnancy-

induced hypertension as an independent risk factor 

for causing low birth weight.16  

The mean fetoplacental weight ratio was decreased 

in the placentae of hypertensive group compared 

with their normal counterparts in the present study. 

Mehare et al. and Goswami et al. also reported 

decrease in FTP ratio in hypertensive groups 

compared to the normal placentae.16,17 These 

findings are consistent with those observed in our 

study. This decline in FTP may be due to placental 

insufficiency associated with altered dimension of 

placental tissue, neonatal morbidity and ultimately 

with preterm deliveries. 

Infarcted areas were also observed more in the 

placentae of hypertensive women. Similar findings 

have been reported by Bar et al., Dhawle et al. and 

Butt et al.8,18,19 Infarctions may be due to thrombotic 

blockage of maternal blood vessels involved in 

uteroplacental circulation from PIH, which leads to 

progressive uteroplacental ischemia causing hypoxia 

in developing fetuses, intrauterine growth 

restriction and fetal mortality. 

Marginal attachment of the umbilical cord in the 

placenta was found to be 28% in hypertensive 

groups in our study. Awuah et al. and Agarwal et al. 

also reported that majority of placentae were having 

marginal attachment of the umbilical cord.12,20 

Syncytial knots were more commonly observed in 

the hypertensive group placentae. The formation of 

syncytial knots is directly related to the hypoxia of 

placental tissue as a result of thrombotic occlusion 

of uteroplacental vessels and also due to reactive 

oxygen species. Ranjan et al., Pramar et al. and 

Chhatwal et al. in their studies also observed and 

reported the findings that are consistent with our 

study. 11,21,22 

Limited funds and time duration were one of the 

major constraints of the present study. The current 
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study focused on histomorphometric changes in the 

placenta, while the status of the newborn babies in 

terms of APGAR score should also be evaluated in 

association with microscopic studies of the placenta. 

C o n c l u s i o n  

This study concluded that Pregnancy-induced 

hypertension poses harmful and serious 

histomorphometric variations in the placental 

tissues that may affect fetal outcome. 
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