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ABSTRACT

OBJECTIVE: To study the macroscopic and microscopic alterations in placenta of pre- = *For Correspondence

eclamptic mother using combination of morphometricand histological analysis.
Dr. Zainab Rehman
METHODOLOGY: This was a retrospective cohort study carried out among pregnant

women. The duration of this study was 6 months in a clinical setting of tertiary care = Department of Anatomy Khyber
hospital. A total of 50 freshly delivered normal normotensive (control group) and 50 ~ Medical College, Peshawar

pregnancy induced hypertensive (PIH) mothers (test group) of age limit 18-40 years
were examined both grossly and histologically for placenta. Data was collected and

analysedby SPSSversion21. Submission date: 24" October, 2023
RESULT: On gross examination the morphometric parameters were significantly ~ Acceptance date: 16" June, 2024
decreased in test group. Histological study showed the fibrinoid necrosis. Endothelial ~ PuPlication date: 22" June, 2024
proliferation and calcification in the present study. The numbers of cotyledons were

sameincontrol (normotensive) and test (hypertensive) groups.
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CONCLUSION: The study provided valuable insights into the histological and morphometric differences in the placenta of test and
control group. The observed placental variations in test group were seen significantly different from control and it may influence on
fetal health and pathophysiology of this condition in pregnant women. It will be more valuable if there will be further studies on
molecular and genetic havingdirectimplications onthese changes and further clinical management among PIH mothers.
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- INTRODUCTION 700gm specifies hyperplasia.’

The gross and histological features of placenta effected by
certain diseases such as hypertension, SLE and diabetes. As a
result mother, fetus and new-born health can be effected.’
Placentais just like a mirror of fetal and maternal health status
shows changes under certain circumstances both
macroscopically as well as microscopically. Placenta is involved
in respiration, endocrine, immunological, excretion and
nutritional functions.’

uman placenta is a unique and vital organ for growth,
development and survival during intra-uterine life in
maintaining a healthy pregnancy.’ It helps in the
exchange of nutrients, oxygen and wast products between fetal
and maternal circulatory system.” It was recognized by Egyptian
and named by Realdus Columbusin 1559.> Embryo logically it is
made up of fetal and maternal plates. Fetal plate is enclosed by
amnion, made up of mesenchyme, avascular connective tissue

and a layer of stratified squamous epithelium.*Maternal plate Placental examination provide knowledge about fetal growthin

consist of fibrinoids, extracellular matrix and blood clots, mother womb. Pregnancy induced hypertension is one of thf
normally it is divided into 10 to 40 raised fragment called leading cause of maternal, perinatal morbidity and mortality.
cotyledons. Placenta developed due to implantation, Hypertensive disorders complicating pregnancy are usually

related with placental insufficiency. In maternal hypertension
the lumen of uterine vessels reduced, which results decrease

proliferation and differentiation of trophoblast.’ If placenta
weight is less than 300gm represent hypoplasia and more than
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blood flow among the intervillous spaces. Finally reduced
utero-placental flow due to maternal vasospasm, results intra
uterine growth retardation, fetal hypoxia, distress and finally
death with placental anomalies.”® Worldwide about 12% of
maternal demises are associated to Pregnancy induced
hypertension."

Pregnancy induced hypertension is hypertension observed
after 20weeks of conception and fully recovered after delivery.
It is also called toxaemia of gestation and developed during
second or third trimester. Incidence is approximately 1:1500. In
our country maternal mortality is higher as compare to other
third world countries.””” Pregnancy induced hypertension is
one of leading cause of maternal mortality in Pakistan and very
little studies are done. The present study was carried out to
examine the macro, microscopic variations of placentae in
Pregnancy induced hypertension regardless of intensity of
disease andrelate withthe placentae of normal gestations.

I METHODOLOGY

This was a retrospective cohort study which was carried out
among pregnant women in a clinical setting of tertiary care
Hospital Khyber Teaching Hospital and Anatomy Department
of Khyber Medical College Peshawar from the duration of Jan
2021 to June 2021. The study was approved by the institutional
review board (IRAB) before data collection. The selection
criteria of study participants were pregnant women with age
limit from 18-40 years and parity up to 8 month. Pregnant
women with Diabetes Mellitus, hepato-renal diseases, twin
pregnancy, Placenta Previa, abruption and cardiac diseases
wereexcluded fromthis study.

Sample size for this study was calculated as 100 taking 95%
confident interval and 5% precision by using online sample size
calculator Open-EPI. After taking written consent from each
study participants 100 placentae were taken after normal
vaginal delivery, 50 from normotensive mothers with normal
Blood pressure,no oedema, proteinuriaand 50 from Pregnancy
induced hypertensive mothers with Blood pressure above
140/90mmHg recorded at 6 hrs interval after 5 months of
gestation with or without proteinuria, fits, oedema and history
of unconscious.After delivery Placenta with membranes and
umbilical cord 5 cmdistal toits attachment taken, washed under
tap water,membrane removed and dried with gauze.

Gross morphometric examination included shape, thickness
(cm), weight (gm), and umbilicus for number of vessels were
studied at Anatomy Department of Khyber Medical College
Peshawar. For gross histological study the samples were put in
10% formalin solution for 48 hrs, to make it firm and make the
furrows noticeable to count the cotyledons. For histological
examination tissues were selected from margins at 12, 3, 6, and
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9 clock locations. Haematoxylin and eosin sections were
prepared for microscopic study of tissue sections. Student “t”
test was applied for statistical significance between the means
of different parameters of test and control groups. P value less
than 0.05 was significant and SPSS version 22 was used for data
analysis.

B ResuLts

The study showed a higher trend of PIH pregnancy in older age
(38%) as compared to normotensive pregnancy (20%) in 36-40
years participants. Lower age of pregnancy were found with
increased normal cases, and the frequency of pregnant women
in different partum stage were almost in same range 12 to 30%
but high (50%) in P4-6 stage.

No of cases
Age groups parity Control PIH (test) group
18-21years 13(26%) 6(12%)
22-26 years 10(20%) 12(24%)
27-35 years 17(34%) 13(26%)
36-40 years 10(20%) 19(38%)
Po 5(10%) 6(12%)
P1-3 12(24%) 15(30%)
P4-6 20(40%) 18(50%)
P7-8 10(20%) 11(22%)

Table 1: Demographic characteristics of study participants

Placental morphometric study showed that shape was round to
oval and central attachment of umbilical cord in both groups.
Gross Anatomical study showed that weight, surface area and
infarction were significant different between control and test
group p<0.05. While statistically no significant change p>0.05
was observed in central thickness and numbers of cotyledonsin
the mentioned groups. The mean weight of new-born in study
group was significantly decreased thanin control group (Table 2,
3).

Variables Control group | PIH group p value
Mean Placental weight 578+50.64 380+70.2 <0.0001
(gm)
Mean placental volume 576.9+80.5 399+60.5 <0.0001
(cm)’
Mean placental area 284.6+31.2 228.4+35.4 <0.0001
(cm)?

Table 2: Morphometric study of the placenta of study
participants
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Normotensive, while statistically the change was insignificant.
PIH Placentae showed more calcification as compared to

controlgroup (Table 4).

Variables Control group | PIH group p value
Numbers of Cotyledons | 19.81+_0.98 20.01+_ P value
mean + SD 0.82

Infarction 8% 28% 0.031
Numbers of Vessels in Same Same NA
Umbilicus

Central Thickness 2.91+.041 2.89+.0.32 0.7863

Table 3: Gross features of Placentae of study participants

Histological study showed that thickness of the sub
trophoblastic basement membrane was greater in placenta of
test group thanin the control group. Similarly the mean number
of chorionic villi showed more collagen in PIH group than the

Parameters Control group | Test group P value
Fibrinoid necrosis 3% 18% 0.01
Fibrosis 36% 10% 0.865
Calcification 29% 6% 0.03
Endothelial growth 13% 2% 0.04
Syncytial Knots 34% 14% 0.654
Acute Atherosis 2% 18% 0.03

Table 4: Histological Features of Placentae of study

participants

Fig 1: Gross and histological features of placenta of normal and pregnancy induced hypertensive patients
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I DiscussioN

This study demonstrate significant histological and
morphometric variations in the placenta of pregnancy-induced
hypertensive mothers compared to normotensive pregnancies.
These changes in placenta are due to hypertension and
considered as the structural and functional changes and are
associated with high implications for fetal development and
maternal health.

Reduced placental size and thickness, along with altered villous
morphology and vascular development, indicate compromised
blood flow and nutrient exchange in PIH placentas. Due to
hypertension inflammatory changes happened in placentas
during pregnancy. Placenta is really particular organ of
pregnancy asfetal growth and development dependsonit.*

Mean placental weight in test group was less as compared to
control group. Our study findings was consistent with findings
of General Hospital of Massachusetts pathology deptt, Sultana
S, et al*, and few other studies.”** The placental, fetal weight
showed fetal and placental growth. The low placental weight
was concerned with low birth weight due to in sufficient
uteroplacental blood flow in test group. Our study showed the
mean birth weight of babies born to control group was
significantly low than control group
findings of two other studies. In Pakistan perinatal mortality
rate is 50-60/1000 associated with low birth weight. PIH
contribute for 3-4 fold perinatal mortality as proved in a

"2 whichis consistent with

systemic review of middle income countries data.”* The mean
placental volume also less in PIH group than the normotensive
groupwhichwas similar to another study finding.”?

The number of cotyledons were approximately similar in both
groups and there was no statistically significant change
observed. The same findings were found in another study where
cotyledons numberswere sameinboth group.”

According to Zeek and Assali placental infarction is the area of
ischemic necrosis of a set of villi due to their insufficient blood
supply (thrombosis of spiral arteriole) in deciduas.* Fox found
the incidence of placental infarction higher in PIH.** In the
present study placental infarction was also found in PIH group,
so our study consistent with his study. Atherosclerosis is taken
as part of decidual vasculopathy and is related with
hypertension.

Acute atherosisis alesion limited to blood vessels that have not
been altered by the normal adaptive processes of implantation.
Similar vascular lesions are noted in placentae problematical of
diabetes, SLE and hypertension.” In our study fibroid necrosis
observed significant in test group as compare to control group
which is consistent with the work done in General hospital of
Massachusset. Normally calcification of placenta shows aging
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processand reduced utero-placental perfusion.”

Calcification occurred in villi and their basement membrane,
results narrow lumen and uteroplacental insufficiency. The
pathological maturation is seen in PIH group, leads to
intrauterine growth retardation, fetal distress, demise and
preterm delivery. In the present study calcification was
significantly noted in test group which is consistent with the
study whereitwasfoundthat calcificationwas prominentin test
group.”®?

LIMITATIONS OF THE STUDY: This study was carry out ina a
single public sector tertiary care hospital with a limited sample
size due to which generalization of this study findings to entire
Pakistani population is not possible. Due to limited time and
budget prospective histological study of single patients at
multiple stage of pregnancy was not possible therefore we could
notobtained muchtargeted results.

I concLusioN

The study provided valuable insights into the histological and
morphometric differences in the placenta of test and control
group. The observed placental variations in test group were
seen significantly different from control and it may influence on
fetal health and pathophysiology of this condition in pregnant
women. It willbe more valuable if there will be further studieson
molecular and genetic having direct implications on these
changes andfurther clinical management among PIH mothers.
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