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INTRODUCTION 

Eclampsia is defined as the development of convulsions 

and/or unexplained coma during pregnancy or postpartum 

in patients with signs and symptoms of preeclampsia. The 

diagnosis of eclampsia is confirmed in the presence of 

generalized oedema, hypertension, proteinuria, and 

convulsions.1 Almost all cases (91%) of eclampsia 

develop at or beyond 28 weeks.2 It is a serious 

complication of hypertensive disorder in pregnancy and 

is a leading contributor of maternal death.3,4  

Simply stated eclampsia means preeclampsia with 

superimposed seizures. In eclampsia, the typical clinical 

picture is of generalized tonic-clonic seizures during third 

trimester, during labour, or puerperium in women who 

already have hypertension, proteinuria, and oedema. 

Criteria for the diagnosis of preeclampsia is systolic 

blood pressure ≥140 mmHg or diastolic blood pressure 

≥90 mmHg and proteinuria of 0.3 g or greater in a 24-

hour urine specimen. When convulsions also occur, the 

condition is referred to as eclampsia.5,6 The aetiology and 

the only known cure for this condition involve the 

placenta which is essentially an allograft.7 Placenta is 

therefore considered the organ which is involved in the 

pathogenesis of eclampsia and its removal usually 

ameliorates the condition.  

The incidence of eclampsia in India has been quoted as 

1.56%.8 According to the WHO, eclampsia is responsible 
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ABSTRACT 

 

Background: Eclampsia is one of the leading causes of maternal and consequent foetal mortality in India. Studies on 

the histology of eclampsia are relatively uncommon, more so in the eastern region of India. The present study 

therefore is an attempt to analyse the changes which occur in placentae of eclamptic mothers with the help of light 

microscope as it is considered to be the epicentre of the disease. These findings are useful to understand the pathology 

of the killer disease and improve morbidity and mortality.  

Methods: 60 cases were selected for the study. 30 were non-eclamptic and 30 were eclamptic. Abnormalities in blood 

vessels, villi and basement membrane of placentae were searched for after routine H and E staining. 

Results: Eclamptic cases recorded with higher incidences of fibrinoid necrosis of villi, cytotrophoblastic 

proliferation, increased syncytial knots, hypo vascular villi and thickening of basement membrane. Non-eclamptic 

cases recorded only fibrinoid necrosis. Other features were not observed in the latter cases.  

Conclusions: Light microscopic changes observed in eclamptic placentae may contribute to the pathogenesis of the 

condition and serve as the baseline for further studies.  
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for 12% of all maternal death globally.9 In India, reported 

incidence of eclampsia varies from 0.179 to 3.7% and 

maternal mortality varies from 2.2 to 23% of all 

eclamptic women.10-14 The estimated incidence of 

eclampsia in Western countries is 1 in 2000-3448 

deliveries.15 These data unequivocally point to the 

graveness and importance of this potentially curable 

disease. This study was therefore done to investigate the 

pathological changes of placenta under light microscope 

which might give an insight into the measures required 

for managing this condition.  

METHODS 

A comparative study for a period of one year was done 

with 60 cases from the Department of Obstetrics and 

Gynaecology of a medical college in Kolkata, West 

Bangal, India. All were primigravida. Of these 30 were 

non-eclamptic (controls) and 30 were eclamptic. 

Eclampsia was confirmed by hypertension, proteinuria 

and generalized oedema along with at least one episode 

of generalized tonic clonic convulsion (seizure) after 20 

weeks of gestation. Institutional ethics clearance and 

consent of patients were obtained prior to commencement 

of the study. All were booked cases (with minimum three 

antenatal visits) who had attended the emergency room 

with a history of seizure.  

Investigations such as blood grouping and Rh typing, 

blood haemoglobin percentage, fasting blood sugar, 

blood tests for HIV and VDRL and urine for routine and 

microbiological examination were done for all cases. 

Cases with anaemia and diabetes mellitus were excluded 

from the study. Personal information such as name, age 

and address were obtained. The height, weight, pulse, 

blood pressure was recorded. Systemic and obstetrical 

examinations were also done. All were delivered 

vaginally without major complications. Mother and baby 

were discharged eventually.  

The placentae of all cases were collected intact with the 

cord, cleared of blood with water and preserved in 

buffered isotonic solution of 4% formaldehyde for 24 

hours. Slices from three areas of each placenta were 

prepared-one each from central, peripheral and 

intermediate areas which included its entire thickness. 

Sections were then prepared from the central zone of each 

slice. Sections were also made from areas appearing to be 

abnormal on gross examination.  

All the sections were carefully examined for presence of 

calcification, infarcts, intervillous thrombosis and cysts. 

Sections were treated successively with a graded series of 

mixtures of ethanol and water (usually from 70% to 

100%) to extract the water. The ethanol was then 

replaced by xylene as it is a solvent miscible with the 

embedding medium. The tissues were then impregnated 

with melting paraffin in a hot air oven, typically at 58-

60°C. The hard blocks of tissues so obtained were 

sectioned to a thickness of 5μm using a rotary microtome. 

The latter sections were floated on water and transferred 

to glass slides to be stained with Hematoxylin and Eosin 

according to the method proposed by Bancroft and 

Stevens, 1982. The stained slides were examined under 

the light microscope. 100 terminal villi were counted in 

the maternal subdivision of each section from 8 random 

fields. The following criteria were selected to identify 

certain pathologic features reported to be common in 

eclamptic placentae by previous investigators (Table 1). 

Table 1: Histopathological features studied along with 

criteria. 

Histopathological feature 

studied 

Criteria considered 

to be significant 

Cytotrophoblastic proliferation >20% villi in one field 

Fibrinoid necrosis >5% villi in one field 

Hypo vascular villi 
As evidenced by 

hyalinization 

Syncytial knots >30% villi in one field 

Thickening  of basement 

membrane 
>3% villi in one field 

RESULTS 

Eclamptic cases recorded all the abnormalities considered 

for the study. Among the features studied 

cytotrophoblastic proliferation had the lowest incidence 

of 3.33%. Cytotrophoblastic proliferation is detected 

beneath the syncytiotrophoblast. It lies external to the 

basement membrane. The nuclei stain lightly and are 

present in a single row.  

Fibrinoid necrosis recorded the highest incidence of 

76.67%. Fibrinoid refers to any non-cellular, 

eosinophilic, homogeneous material that can be identified 

in the placenta. Intravillous fibrinoid is described as a 

distinct fibrinoid material appearing in the sub 

trophoblastic space that finally occupies the whole villous 

stroma. Fibrinoid necrosis is also observed in the tunica 

intima and media of spiral arteries of placentae because 

of increased blood pressure.  

Hypo vascular villi and thickening of basement 

membrane both recorded an incidence of 13.33% each. 

Hypo vascular villi were identified by total loss of villous 

capillaries and hyaline fibrosis of the villous stroma in 

terminal villi. Basement membrane thickening was 

observed between the trophoblast and the mesenchymal 

core. 

Syncytial knots had the next highest incidence with 

6.67%. These were present as focal aggregates of 

syncytial nuclei in almost all terminal villi and are 

evident by their protrusion from villous surface. The 

nuclei within true syncytial knots possess highly 

condensed chromatin. It may either be dispersed 

throughout the nucleus or in the form of a dense 

peripheral ring. The nuclei are often closely juxtaposed, 
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with smooth outlines and little intervening cytoplasm. 

Non-eclamptic cases presented with only one type of 

abnormality: two cases (6.67%) presented with fibrinoid 

necrosis of villi. The results are displayed in Table 2. 

 

Table 2: Incidence of histopathologic features in non-eclamptic and eclamptic cases. 

Histopathological feature 
Incidence in non-eclamptic cases (%) 

n=30 

Incidence in eclamptic cases 

(%) n=30 

Cytotrophoblastic proliferation 0 1 (3.33) 

Fibrinoid necrosis  2 (6.67) 23 (76.67) 

Hypo vascular villi 0 4 (13.33) 

Syncytial knots 0 2 (6.67) 

Thickening of basement membrane 0 4 (13.33) 

 

 

Figure 1: Cytotrophoblastic proliferation. 

 

Figure 2: Thickening of villous trophoblast membrane 

(above) and fibrinoid necrosis (lower right). 

DISCUSSION 

Cytotrophoblastic proliferation 

Proliferation and subsequent increase of villous 

cytotrophoblast serve as an indicator of severity and 

duration of ischaemia to the placenta. The present study 

observed it in a single (3.33%) case. No controls were 

observed to display this feature. Singh et al observed that 

the number of placentae with this condition increased 

with the severity of hypertension.15 Jones and Fox 

observed this in 69% of villi.16 Narasimha A et al, 

observed villous cytotrophoblast proliferation in all 9 

(100%) cases. The latter reported their findings in >40% 

villi.17 The study by Navbir P et al, was no exception and 

also recorded similar results with all 6 (100%) cases 

displaying this pathology in >20% villi.18 The latter study 

also observed a higher incidence of adverse foetal 

outcome in eclamptic mothers when compared to normal 

cases.  

The proliferation of villous cytotrophoblastic cells as a 

reaction to toxaemia of pregnancy have been reported by 

Wigglesworth and Kalra et al in their respective 

studies.19,20 The noticeable differences between the 

incidences of the present and other studies may be due to 

some distinct traits of the population. This could have led 

to a lower incidence inspite of greater number of cases. 

Fibrinoid necrosis  

It is a mass of structure less, homogenous, acidophilic 

material around the periphery of which are a few 

degenerate syncytial nuclei.21 Fibrinoid necrosis of more 

than 3% villi was observed in all 9 (100%) cases of 

eclampsia by Narasimha A et al, whereas the same was 

found in 11 (29.72%) controls.17 Rest of the controls had 

fibrinoid necrosis in less than 3% of villi. Similarly, 

Navbir P et al, observed fibrinoid necrosis of more than 

3% villi in all 6 (100%) cases of eclampsia.  

However, the control group had 22 (73.33%) mothers 

with same findings- a sharp rise when compared to that of 

Narasimha A et al. Only 8 (26.67%) controls had 

fibrinoid necrosis in less than 3% of villi.18 The present 

study observed it in 23 (76.67%) cases of eclampsia and 

2 (6.67%) of controls. This is consistent with previous 

authors and may point to a mechanism which is common 

to most cases of eclampsia. Burstein et al, have found that 

fibrinoid necrosis is a form of senile amyloid. It is due to 

immune attachment on trophoblastic cells and contains 

mis- specified proteins because of ageing process.22 
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Hypovascular villi 

Narasimha A et al, observed decreased and normal 

villous vascularity in 7 (77.77%) and 2 (22.22%) cases of 

eclampsia respectively.17 Kalra et al, also reported similar 

findings.20 In the present study decreased villous 

vascularity was observed in 4 (13.33%) out of 30 cases 

whereas no such finding was present in controls. The 

differences may be attributed to the varying degrees of 

vascularity affecting the different study groups. The 

mechanism involved in producing hypo vascular villi is 

not fully understood. Dhabhai P et al, who considered 

hyalinization of villi as hypo vascularity reported 

statistically significant count of hyalinised villi in cases 

of toxaemia.21 Teasdale and Udainia et al, considered 

fibrinoid necrosis, endothelial proliferation of arteries and 

hyalinization to be mosaicism of placenta.23,24 The latter 

is the end- result of hypertension. Zacutti suggested that 

the mosaicism of the placenta probably lead to a vicious 

cycle of placental insufficiency and ultimately to foetal 

growth retardation.25 

Syncytial knots 

These are foetal clumps of syncytial nuclei protruding 

from the outer surface of villous trophoblasts21. Syncytial 

knots were observed with increased frequency in 

eclampsia by Narasimha A et al.17 Whereas these were 

observed with a frequency of up to 50% in controls (37 

cases) the same ranged from more than 50% to more than 

90% in eclampsia (9 cases).  

Navbir P et al observed syncytial knots count of less than 

or equal to 30% and more than 30% in 28 (93.33%) and 2 

(6.67%) mothers respectively belonging to the control 

group. Among eclamptic mothers all 6 (100%) cases had 

syncytial knots count of more than 30%. Out of the 

66.67% (20/30) cases of hypertensive pregnancies with 

excess syncytial knot counts, 3 cases (18.75%) had 

infants with neonatal asphyxia and 5 cases (35%) had low 

birth weight babies.18 Fox failed to demonstrate any 

relationship between variations in the incidence of 

syncytial knot formation and foetal parameters like foetal 

distress, birth weight and neonatal asphyxia.26 

In the present study increased syncytial knots count was 

observed in 2 (6.677%) cases whereas none were 

observed in the control group. Syncytial knots increase in 

frequency in last weeks of pregnancy and are more 

common in toxaemia.27-29 It is due to decreased villous 

perfusion, in post maturity or placental 

insufficiency.19,20,30 Bhatia et al, Mathews et al, Masodkar 

et al and Mehrotra et al have reported similar findings.31-

34  

Thickening of basement membrane 

Basement membrane thickening was observed in all 9 

(100%) cases by Narasimha A et al.17 No placentae from 

the control group showed undue basement membrane 

thickening in the latter study. Navbir P et al, received 

similar results with all 6 (100%) cases exhibiting this 

feature.18 However, none from the control group featured 

basement membrane thickening. The present study 

recorded 4 (13.33%) cases with this abnormality and 

none among the controls. This is in accordance with that 

of Narasimha et al as far as the control groups are 

considered. The difference in the findings among the 

cases may be due to sample size between the three 

studies. Placentae from eclamptic mothers commonly 

display this feature and an incidence of more than 3% is 

considered abnormal.17 These findings concurred with 

those of other authors.33,35 

Hyperplasia of cells of the cytotrophoblast leads to 

excessive secretion of basement membrane proteins 

which subsequently causes thickening of the membrane. 

The normal width of villous sub trophoblastic basement 

membrane is 1000-3000 angstrom.36 Increase is 

commonly seen in toxaemic placentae. Although 

considered to be a consequence of utero- placental 

ischaemia this change is non-specific as it is also seen in 

other conditions without reduced maternal blood flow 

through the placenta.37 Regarding foetal outcome 

investigators like Fox and Mirchandani et al, have noted 

similar association of poor foetal outcome with 

thickening of basement membrane.29,38 
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