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Gross Morphology of Placenta in Preeclampsia

Zahra Haider Bokhari,’ Mah Jabeen Muneera,’ SM Samee’

Abstract:

Background: Preeclampsia is a pregnancy peculiar disorder with an incidence of 5-7%. It leads to
placental insufficiency that results in fetal and maternal morbidity and mortality. Its etiology however
remains unclear. It develops during pregnancy and subsides after delivery, implicating the placenta as the
main culprit. As placenta is the mirror of maternal and foetal status, it reflects the changes due to maternal
hypertension.

Objectives: This study intends to compare the changes in gross morphology of placenta in preeclampsia
with those of normal placenta.

Materials & Methods: 25 normal and 50 placentae from preeclamptic patients were obtained from Lady
Aitchison hospital Lahore. The placentae were distributed into four group on basis of diastolic blood
pressure ranging from 90-130 mm Hg. Weight, diameter, thickness & volume of placentaec were
measured. Pathological findings like infarction & calcification were also noted.

Results: The study showed that the diameter, weight and volume of placentae reduced significantly with
arise in blood pressure in all preeclamptic groups. The thickness of the placentae decreased significantly
in severe preeclamptic group D (diastolic B.P 116-130 mm Hg) only. Infarction of placentae was present
in 16.6% cases in Group C (diastolic B.P 101-115) & 20% cases in Group D. calcification was present in
12.5% in Group C & 13.3% cases in Group D.

Conclusions: Preeclampsia significantly affects the placenta by reducing its weight, diameter, thickness

and volume. Pathological changes appear in placenta with mounting diastolic blood pressure
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Introduction

Pre-eclampsia is a human pregnancy-specific
disorder with an incidence of 2-8%' worldwide. The
incidence being 3 to 7 % in nulliparous and 1 to 3 %
in multiparous. It is directly associated with 10 to 15
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% of maternal deaths’. It is defined as a rise of blood
pressure with proteinuria with or without edema that
develops after 20 weeks of gestation. The diagnostic
criteria for preeclampsia is systolic blood pressure
of >140mm Hg or diastolic blood pressure of >
90mm Hg measured at rest on two different
occasions at least six hours apart accompanied by
proteinuria of > 0.3 g in a 24-hour urine specimen’.
Preeclampsia remits with the delivery of the
placenta. Placenta is a fetomaternal organ essential
for maintenance of pregnancy and normal growth
and development of fetus’. Placenta undergoes
changes in its shape, weight, volume, histological
structure and function throughout pregnancy to
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support the developing fetus’. The embryo origi-
nally implants in maternal decidua (pregnant endo-
metrium). The maternal blood vessels are invaded
by the blastocyst derived trophoblast cells resulting
in dramatic modification of these vessels. The spiral
arterioles, which are normally small muscular
arteries, dilate at their endometrial end. The dilated
portions of the vessels show disruption of their
endothelium, tunica media and internal elastic
lamina. This modification extends to the inner third
of the myometrium. As aresult in this portion of the
spiral arterioles becoming modified to into flaccid
large bore vessels that fail to constrict in response to
neural or humoral stimuli’. No such changes occur
in preeclampsia. In preeclampsia some arterioles
undergo remodeling at their endometrial segments
but the changes do not extend as far as the myomet-
rial part of the vessel. 30-50% of these arterioles in
placental bed do not undergo trophoblast remodeling’.

Maternal vasospasm leads to fetal hypoxia.
Normal fetal growth depends on the proper develop-
ment and function of the placenta. Preeclampsia
has its effect on the fetus i.e. produces growth
restriction, prematurity etc. hence contributing
largely to perinatal mortality and morbidity”.

The study was carried out to determine the
effects of preeclampsia on the gross morphology of
the placenta.

Materials and Methods

Twenty five placentae from women with
normal pregnancies and fifty placentae from women
suffering from preeclampsia were obtained from
operation labour room/ operation theater of Lady
Aitchison hospital Lahore. These women were
examined in the emergency. Their medical history
1.e. history of past illness, previous pregnancies, and
history of treatment was recorded on a proforma.
These patients were checked for blood sugar, blood
urea, creatinine, haemoglobin and proteinurea.
Patients with diastolic blood pressure between 70-
85mm Hg without proteinurea and oedema were
allocated the normal pregnancy group & served as
control. Patients with diastolic blood pressure

ranging between 86-130 mm Hg, oedema and
protienuera were included in the preeclamptic
group. Primigravida & multigravida of all age
groups & of gestational age more than 28 weeks
were included in the study. Patients on medications
or those who were suffering from diseases e.g.
diabetes mellitus, hypertension before pregnancy,
ischemic heart disease, drug addicts etc. were
excluded from the study. Blood pressures of these
women were checked halfan hour after the arrival in
the emergency and later after every half an hour
until delivery. Mean of these readings was calcula-
ted and patients were divided into four groups.
Group A, the control group had diastolic blood
pressure ranging from 70-85 mm Hg, Group B had a
range of B.P. between 86-100 mm Hg, Group C
between 101-115 mm Hg and Group D had a range
of B.P. between 116-130 mm Hg. After delivery,
placentae were washed & mopped to remove clotted
blood. The umbilical cord was removed 2 cm from
the surface of the placenta. The membranes were
alsoremoved

Each placenta was examined for its colour &
presence of any pathological lesion such as infarcts
& calcification.

Weight of each of these placenta was measured
with the help of weighing scale; placental diameters
were recorded along two axes at right angles to each
other with the help of measuring tape & mean of the
two readings was calculated. Thickness of the
placenta was taken at the centre with a long needle
inserted in it. The embedded part of the needle was
measured by a scale. Volume of the placentae was
calculated from their diameter & thickness using the
formulant’ x h (n=3.14).

Statistical analysis was carried out using
Statistical Package for Social Sciences (SPSS). Chi
Square test was applied to analyze qualitative data.
ANOVA & Post hoc Scheff test were applied for
comparison between different groups.

Results:
Out of the 50 preeclamptic placentae 11 (22%)
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fell into Group B, 24 (48%) in Group C and 15,
(30%) in Group D.

The placentae in Group A were bright pink in
colour. The fetal membranes were shiny, transparent
and freely mobile over placentae. No pathological
lesions were noted in placentae in this group.

The placentae in Group B were pink and shiny
to look at. The fetal membranes were transparent
and moved freely over the placentae. No gross
pathological lesions were noted in this group.

The placentae in Group C were dark red in
colour. They lacked luster. The fetal membranes
were less shiny compared to the other two groups
but they were transparent and freely mobile over the
placentae. Four out of the 24 placentae (16.6%) had
localized infarcts which appeared as dark, firm,
irregular areas sharply demarcated from the rest of
the tissues. Areas of calcification was observed in 3

C&l11 out of 15 (73%) in group D. Battledore
insertion was observed in one placentae (4%) in
Control group A, one (9%) in preeclamptic Group
B, two (8.3%) in group C & two (18.1%) in Group
D. vilamentous insertion of the cord was noted in
one (4%) placenta in Control group A, one (9%) in
group B, one (4%) in group C & two (18%) in group
D.

As shown in Table 1&2 morphometric features
of placenta like its weight, volume, thickness,
diameter values are less in severe preeclamptic
groups C & D compared to mild Preeclamptic group
B and controls. Findings became statistically

significant as the severity of the disease increased
(Table 3).

Table 1: Results of Gross Parameters in Control and
Preeclemptic Placentae

outof24 placentae (12.5%). Diastolic | Range of |Range of | Range of
The placentae in Group D were bluish red in Blood Weight |Diameter | Thickness
colour. They lacked luster. The membranes were |Groups| Pressure (gms.) ) (cm.)
freely mobile over the placentae. In 3 out of 15 (mm Hg)
(20%) placentae there were localized infarcts, A 70-85 | Min. 485.50 15 23
calcification was observed in two placentac |(@=25) Max. 710 18.6 3.90
(13.3%). B 86-100 | Min. 490 | 11.75 2.8
Among both cases and controls central cord |(n=11) Max.576.40 | 1545 3.6
insertion was observed most commonly (83.5%). C 101-115 | Min. 312.40 | 7.50 23
Out of 25 cases in control group A, 23 (92%) had |[(=24) Max.528.20 | 13.60 34
central insertion of umbilical cord. Similar findings D 116- 130 | Min. 340 9 1.6
were observed in 9 out of 11 (81.8%) placentae in | (n=15) Max.518 13.8 3.6
preeclamptic group B, 21 out of 24 (87.5%) in group
Table 2: Mean Values of Gross Parameters In Control And Preeclemptic Placentae
Diastolic MEAN MEAN MEAN MEAN
Groups | Blood Pressure | WEIGHT P DIAMETER P THICKNESS P VOLUME P
value value value 9 value
(mm Hg) (gms.) (cm.) (cm.) (cm’)
A 70-85 588.3+63.3 16.5+ 1.09 33+0.51 705 +3.41
(n=25)
(n=B11) 86-100 539.5+23.4| .057 | 149+1.21 | .000 3.1+0.26 524 | 534.7+3.55 | .000
(n=C24) 101-115 4629+ 54.6( .000 [ 11.6 £1.60 [ .000 2.9+0.29 326 | 306.1 £3.40 [ .000
(n=DlS) 116- 130 424.+67.2 | .000 | 11.0+1.22 | .000 | 2.62.+0.64 .04 249 +3.62 .000
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GROUP C

Fig1: Placentae showing weight, diameter,
thickness in all groups

Discussion:

Preeclampsia adversely affects the morpho-
logy of placenta. The present study was carried out
to assess the morphometric variations in weight,
diameter, thickness and volume of placentae in
preeclemptic patients.

In this study, the mean weight of the placentae
in females with a mean diastolic B.P. 90 mm Hg is
537.5 gms as compared to 588 gms in control group
A (Table 2). The weight significantly decreased to
463 gms and 424 gms with mean diastolic blood
pressure 100 mm Hg of 110 mm Hg. respectively.
Dokras et al’ mentions a mean placental weight of
435.6 gms. Similar findings were also observed by
other workers10. Placental weight decreases with
mounting hypertension due to utero-placental vas-
cular insufficiency.

The increase in diastolic blood pressure is also
accompanied by a progressive decrease in placental
diameter in all preeclamptic groups compared to
normal (Table 2). Sultana" in her study have

documented a mean diameter of 11.5 cm in severe
preeclampsia. We have recorded a diameter of 11.6
cm in patients with mean diastolic blood pressure of
100 mm Hg and 11 cm in patients with 110 mm Hg
as compare to normal i.e. 15-17 cm. Shevade et al”,
Maimoona", Agarwal" have also observed similar
findings.

Changes in thickness of placentae in different
preeclamptic groups were not well marked except
for severe preeclamptic cases (Table 2). Ashfaq”
and Sultana" have mentioned a mean thickness of
2.7 em and 3.1 cm respectively in patients with
higher diastolic blood pressures. Our findings
corroborated with those of Salmani®, Keche” &
Dadhich” who have mentioned a thickness of 2.7,
1.57 & 2.02 cm respectively. The thickness of
placentae is attributed to chorionic villi which
undergoes compensatory hyperplasia due to
hypoxia. Apoptosis also increases in hypoxia. The
two processes i.e. apoptosis and compensatory
hyper-plasia run parallel and balance each other in
such a way that no significant difference in
thickness of placentae in preeclampsia was found".
With a diastolic blood pressure between 116-130
mm Hg, however there is a failure of these compen-
satory changes with apoptosis overriding ischemia
resulting in decreased thickness of placentae”.

The volume of placentae as calculated from the
above mentioned results of diameter and thickness
was reduced significantly in all the preeclamptic
groups (Table 2). Bhavina® mentions a volume of
375.9 gms and Pomorski et al” have recorded a
significant decrease in volume with a 'p' value <0.05
in patients with diastolic blood pressure more than
100 mm Hg., Singh" & Maimoona" observed
similar findings in their studies.

In this study, placental infarcts were present in
17% placentae with a range of diastolic blood
pressure 101- 115 mm Hg and in 25% placentae
with diastolic blood pressure ranging between 116-
130 mm Hg. In previous studies 28% and 35% of
placentae showed infarcts™”. A significant increase
in incidence of infarction was reported in a study
(50% in mild PIH, 70% in severe PIH)". Placental
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infarct is the result of an occlusion of utero-
placental artery. The inter-villous flow ceases, the
inter-villous space collapses and the villi become
compressed and undergo ischemic necrosis which is
visible as a dark, firm, irregular area sharply
demarcated from the rest of the tissue”.

Different studies have recorded their obser-
vation on calcification of placentae. Higher number
of hypertensive placentae showed calcification in a
study” but another study" reported 62.1% normal
placentae with calcification. On the other hand,
frequency of calcification was same in control as
well as hypertensive group in yet another study™.
Navbir® observed placental calcification in 73.34%
cases of preeclamptic pregnancies in his study.
However, 10% of the placentae from the control
group also showed calcification in the same study.
Thus, placental calcification was seen more com-
monly in placentae from hypertensive patients. In
the present study areas of calcification were
observed in 12.5% placentae in group C & 13.3%
placentae in Group D

Conclusions

It is concluded that preeclampsia has a definite
adverse influence on the morphology of placenta.
The weight, diameter, thickness & volume decree-
sed with mounting diastolic blood pressure. Patho-
logical findings like infarction & calcification
appeared as preeclampsia aggravated.

This study will help the obstetrician to know the
level of hypertension at which the deleterious
changes appear in the placentae and thence will
stress the need for early diagnosis and treatment.
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