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INTRODUCTION 

Eclampsia is defined as the development of generalised 

tonic clonic seizures that cannot be attributed to any 

other causes and/or unexplained coma during pregnancy 

or puerperium in a woman with pre-eclampsia.
[1] 

Approximately between 1 in 2000 deliveries to 1 in 3448 

pregnancies in the western world are affected by this 

conditions, where as in developing countries the 

incidence of eclampsia is much higher between 1 in 30 to 

1 in 500 deliveries.
[2] 

The frequency of timing of 

eclampsia reported in literature ranges from 38-53% 

antepartum, 15-20% intrapartum and 11-44% in the 

postpartum period.
[3] 

Most antepartum eclampsia occurs 

in the third trimester(90%).
 
Approximately 5-7% of all 

pregnant woman develop eclampsia, maternal mortality 

due to eclampsia occurs in 1 to 5%. 

 

Cerebral complications are the major causes of death in 

eclampsia; still the neuro-pathophysiology of eclamptic 

seizure is mostly unknown. There are two distinct but 

related types of cerebral pathology in the patients of 

eclampsia.
[5]

 The first is gross haemorrhage due to 

ruptured arteries caused by severe hypertension of any 

cause, not necessarily only by preeclampsia or 

eclampsia. The second type of post-mortem lesions are 

edema, hyperemia, ischemic micro infarcts and petechial 

haemorrhages. The neurologic manifestations of severe 

eclampsia are identical to those of hypertensive 

encephalopathy;
[5] 

which is clinically manifested as 

generalized tonic-clonic seizure and usually preceded by 

neurologic symptoms like brisk reflexes, altered 

sensorium, headache, visual changes and even coma. 

 

Most common lesions are seen in parieto-occipital lobes 

in the distribution of posterior cerebral arteries. This 

lesion occurs as a result of vasogenic edema induced by 

endothelial damage and other changes contributing to 

pathophysiology of eclampsia.
[6] 

Eclampsia is associated 

with elevated maternal and fetal morbidity and mortality. 
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ABSTRACT 

Introduction: Eclampsia is an extremely severe form of preeclampsia. CT scan of brain can provide useful 

intracerebral information to detect different brain lesions in eclampsia which may have different prognosis with 

residual effect and may need specific modifications in management protocol to prevent long term neurologic 

sequels and reduce maternal mortality and morbidity. Aiims and Objectives: The aim of the study is to evaluate 

the different neurological changes in brain by CT scan in eclampsia and their relation with different neurologic 

symptoms. The different findings of CT scan were also correlated with other parameters like gravid status, 

gestational age, number of convulsions, associated obstetrical complications etc. Materials and Methods: This is a 

prospective cross sectional study of CT scan findings of brain in cases of eclampsia including both antepartum and 

postpartum, admitted in a tertiary care hospital. Results: Mean age of the eclamptic mothers was found to be of 

24.14 years. The most common region affected which constitutes 80% of number of cases are parietal and occipital 

lobes combined together. Cerebral oedema was the most common predominant lesion which constitutes 60% of the 

total abnormal CT scan findings, followed by cerebral infarction/ischemia which accounts for 28% of total patients. 

50 had neurological symptoms(64%), Headache or Head reeling were the most common neurological symptoms. 

From those 32, 20 cases(62.5%) had abnormal CT scan findings while 12 eclamptic mothers(37.5%) had normal 

CT scan findings No significant difference of CT scan findings between the patients who delivered within 12 hours 

of development of eclampsia from the patients who delivered after 12 hours of onset of eclampsia. Conclusion: 

Cerebral oedema is the most common cerebral lesions followed by cerebral infarction and cerebral haemorrhage. 

Parieto-occipital regions of the brain are the most common affected area. Those who have lesions are significantly 

related to level of consciousness(GCS SCORE) and number of convulsive episodes. Most common neurological 

finding is headache followed by altered sensorium, coma and visual disturbances. 
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Preeclampsia and eclampsia are the causes of 

approximately 20% of all maternal deaths.
[7] 

 

Major maternal complications of eclampsia include 

placental abruption(7-10%), DIC(7-11%), HELLP 

syndrome(9-20%), acute renal failure(5-9%), pulmonary 

oedema(3-5%), aspiration pneumonia(2-3%), cerebral 

haemorrhage and cardiopulmonary arrest(2-5%).
[8] 

 

The most common causes of maternal death are 

intracranial bleeding and acute renal failure secondary to 

abruptio placentae. The risk of death is higher for women 

developing antepartum eclampsia, at more than 30 years 

of age and those without prenatal care but it is greatest 

when eclampsia develops before 20 weeks of gestation. 

 

Imaging is interesting for better understanding of 

pathophysiology of eclampsia. Patients with focal 

neurological deficit or signs of mass effect or decrease in 

the level of consciousness should undergo CT as a first 

choice in order to exclude haemorrhagic lesions or other 

major complications. Cerebral CT may be normal or may 

reveal transient white matter hypodensities.
[9]

 

Occasionally haemorrhagic lesions can be found in more 

severe forms. 

 

AIIMS AND OBJECTIVES 

The aim of the study is to evaluate the different 

neurological changes in brain by CT scan in eclampsia 

and their relation with different neurologic symptoms. 

The different findings of CT scan were also correlated 

with other parameters like gravid status, gestational age, 

number of convulsions, associated obstetrical 

complications etc. In this study, CT scan methodology 

has been adopted because it is less expensive and easily 

available. 

 

MATERIALS AND METHODS 

Study was carried out in the department of obstetrics and 

gynaecology of VIMSAR, burla. Cases were chosen by 

random sampling, the patients of eclampsia admitted 

through emergency and also indoor patients in O&G 

department. This was a prospective cross sectional study 

of CT scan findings of brain in cases of eclampsia. The 

study protocol was approved by VIMSAR institutional 

research and ethics committee(VIREC). After taking 

informed written consent from the eclamptic patients 50 

number of eclamptic mothers had undergone CT 

scanning and studied. 

 

Inclusion criteria: Patients with eclampsia (at least one 

episode of seizure in women with more than 20 weeks of 

gestation or in the postpartum period of less than 6 

weeks with urine albumin of more than 0.3gm/L) both 

antepartum and postpartum. 

 

Exclusion criteria 
1. Pregnant women with known case of hypertension, 

epilepsy. 

2. Seizures due to metabolic disturbances, intracerebral 

space occupying lesions(ICSOL), intracerebral 

infections. 

 

Total 50 eclamptic mothers are chosen according to 

inclusion criteria. Basic information including age, parity 

and gestational age, previous medical and obstetrics 

history will be taken. Detailed history of convulsion like 

duration, time and number of convulsions and presence 

of premonitory symptoms are sought followed by 

detailed neurological examinations. Basic investigations 

like urine for proteinuria were measured and complete 

haemogram, platelet count, serum uric acid, renal 

function test, liver function test, serum electrolytes are 

measured. Standard magnesium sulphate protocol was 

given to all eclamptic mothers. 

 

CT scan of brain was performed within 48hours of 

eclampsia after confinement of fetus and after stabilizing 

the mother. The CT scans of brain are performed with 

plain and intravenous (non ionic) contrast 

enhancement(if necessary) with 5mm and 10mm section 

in the axial plane. The CT scan findings were evaluated 

with neurological characteristics. Level of consciousness 

was classified according to Glasgow coma scale(<8 

severe,>8 mild). Statistical analysis was performed with 

SPSS. Follow up CT scan was not performed as it was 

not included in the study protocol. 

 

OBSERVATIONS 

Out of 50 eclamptic mothers included in the study, 45 

patients (90%) were in the age group of 20-29years, rest 

5 patients being of higher age groups. So the mean age of 

the eclamptic mothers was 24.14years, Median age 

25.5years with standard deviation of 3.61years. 

 

Table 1: Gravida Wise Prevalence of Eclampsia Patients. 

Gravida 
Normal CT 

Scan 

Abnormal CT Scan 

Cerebral Edema Cerebral Infarction Cerebral Haemorrhage 

PRIMIGRAVIDA 

(25 no. of patients) 
11(44%) 7(28%) 4(16%) 3(12%) 

MULTIGRAVIDA 

(25 no. of patients) 
14(56%) 8(32%) 3(12%) 0(0%) 

There was no statistically significant difference seen between primigravida and multigravida in the CT scan findings 

(p=0.396, i.e. >0.05). 
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Table 2: CT Scan Findings Among Eclamptic Mothers in Relation To Gestational Age. 

Gestational Age Normal CT Scan 
Cerebral 

Edema 

Cerebral 

Infarction 

Cerebral 

Hemorrhage 

TERM (>37 WEEKS) 5(34%) 5(34%) 4(26.66%) 1(6.66%) 

PRETERM (<37 WEEKS) 20(58%) 10(28.6%) 3(8.6%) 2(5.7%) 

 

Out of 50 eclamptic mothers 25 patients (50%) had 

normal CT scans and 25 (50%)patients have abnormal 

CT scans. 15(30%) patients have cerebral edema, 7(14%) 

patients have cerebral infarction and 3(6%) have cerebral 

haemorrhage. 

 

Table 3: Different Areas of Brain Involved In Abnormal CT Scan Findings. 

Areas Of Brain No. of Patients 
Cerebral 

Oedema 

Cerebral 

Haemorrhage 

Cerebral 

Infarction 

PARIETAL 9(36%) 4 3 2 

OCCIPITAL 3(12%) 3 - - 

PARIETO-OCCIPITAL 8(32%) 5 - 3 

PARIETO-FRONTAL 2(8%) 2 - - 

FRONTAL 1(4%) 1 - - 

GLOBAL ISCHAEMIA 2(8%) - - 2 

TOTAL NO. OF PATIENTS 25(100%) 15(60%) 3(12%) 7(28%) 

 

The most common region affected which constitutes 

80% of number of cases are parietal and occipital lobes 

combined together. Cerebral oedema was the most 

common predominant lesion which constitutes 60% of 

the total abnormal CT scan findings, followed by 

cerebral infarction/ischemia which accounts for 28% of 

total patients. 

 

Table 4: Distribution of Neurological Symptoms 

Among Eclampsia Patients. 

Neurological 

symptoms 

Number of 

patients 

Headache/head reeling 13 (40.6%) 

Altered sensorium 11 (34.3%) 

Visual disturbances 3 (9.3%) 

Coma 5 (15.6%) 

Total number of patient 32 (100%) 

 

32 patients out of 50 had neurological symptoms(64%), 

Headache or Head reeling were the most common 

neurological symptoms. From those 32, 20 cases(62.5%) 

had abnormal CT scan findings while 12 eclamptic 

mothers(37.5%) had normal CT scan findings. Also from 

the rest 18 eclamptic mothers, 5 patients (27.77%) had 

abnormal CT findings. 

 

There is a significant difference statistically between the 

patients those have neurological symptoms from those 

who have no neurological symptoms by Chi-square test 

having p value 0.012(p<0.05). 

 

 

 

 

 

Table 5: CT SCAN Findings Among Different Neurological Symptoms. 

Neurological Symptoms 
Normal 

Ct Scan 

Cerebral 

Oedema 

Cerebral 

Haemorrhages 

Cerebral 

Infarction 

Total No. of 

Patients 

HEADACHE/HEAD REELING 6 3 0 4 13 

ALTERED SENSORIUM 4 6 0 1 11 

VISUAL DISTURBANCES 1 2 - - 3 

COMA 1 - 3 1 5 

TOTAL NO. OF PATIENT 12 11 3 6 32 

 

Out of which headache/head reeling is the predominant 

neurological symptoms with 13/32(40.62%). While 

altered sensorium is the second predominant 

neurological symptomatic findings with 11/32 (34.37%). 

3 cases have visual disturbances which is 9.37% and 5 

patients have presentation of coma (15.6%). 

 

19 eclamptic mothers had convulsion episodes of 5 or 

more times which constitutes 38% of the total patient 

studied while 31 eclamptic mothers (62%) were affected 

with convulsion episodes of less than 5. Where number 

of convulsions were 5 or more, in these cases 6 

patients(31.57%) had normal CT scan while 13 patients 

(68%) had abnormal CT scan findings. Where number of 

convulsions were 5 or less, in those cases 19 patients 

(61.2%) had normal CT scan while 12 patients (38.7%) 

had abnormal CT scan findings. 
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Table 6: Distribution of GCS Score Among Eclamptic Mothers In Different Cerebral Lesions. 

GCS 

Score 

Normal CT 

Scan 

Cerebral 

Oedema 

Cerebral 

Haemorrhage 

Cerebral 

Infarction 

Total No. 

of Patients 

<8 5(29.4%) 6(35.2%) 3(17.64%) 3(17.64%) 17 

≥ 8 20(60.6%) 9(27.2%) 0(0%) 4(12.2%) 33 

 

Table 7: Association of CT Scan Findings In Eclampsia Delivery Intervals. 

Eclampsia Delivery 

Intervals 
Normal CT 

Scan 
Cerebral 

Oedema 
Cerebral 

Haemorrhage 
Cerebral 

Infarction 
Total Number 

of Patients 
<12 hrs 16(53.33%) 9(30%) 2(6.66%) 3(10%) 30 
>12 hr 8(50%) 5(31.25%) 1(6.25%) 2(12.5%) 16 

 

In this study; 4 patients developed eclampsia in the 

postpartum period while 46 patients had antepartum 

eclampsia. 

 

Out of the 46 patients; 30 eclamptic mothers 

delivered(65%) within 12 hours from the onset of 

eclampsia while 16 patients(35%) delivered after 12hrs 

from the onset of eclampsia. 

 

Those who delivered within 12 hours of development of 

eclampsia have following findings on CT scan- 

16 eclamptic mothers (53.3%) have no abnormality on 

CT scan. 9 have(30%) cerebral oedema. 2 patients 

(6.66%) and 3 patients (10%) have cerebral 

haemorrhages and cerebral infarction respectively. 

 

Those patients delivered after 12 hours of development 

of eclampsia have- 

8 patients (50%) have no abnormality on CT scan. 5 

patients (31.25%) have cerebral oedema. 1 patient 

(6.25%) and 2 patients (12.5%) have cerebral 

haemorrhages and cerebral infarction respectively. 

 

There is no significant difference between the patients 

those delivered <12 hours from the onset of eclampsia 

from those delivered after 12 hours from eclampsia by 

CT scan findings as per Chi-square test having p value of 

0.831 (p>0.05). 

 

Blood pressure pattern were studied between those with 

normal CT scan findings and abnormal CT scan 

findings:- 

Those with normal CT scan findings have systolic blood 

pressure 147.8mmHg(mean) and diastolic blood pressure 

92mmHg(mean). 

 

Hose with abnormal CT scan findings have systolic 

blood pressure 151.6mmHg(mean) and diastolic blood 

pressure 96mmHg(mean).  

 

DISCUSSION 

Mean age of the eclamptic mothers was found to be of 

24.14 years and Median age of the eclamptic mothers is 

25.5 years with standard deviation of 3.61 years as 

studies of A.chakrabarty; SD.chakraborty
[71]

 found the 

age group of 24 to 30 years.  

 

When timing of eclampsia is concerned our study is in 

accordance with all the previous studies (Khandekar et 

al
[70]

, Gurjar B. et al
[9]

, A. Chakrabarty et al
[71]

) of the 

fact that incidence of postpartum eclampsia is less than 

that of antepartum eclampsia; however the percentage of 

cases differ and this may be due to small number of 

sample size taken in other studies. 

 

Gestational age at which eclampsia develops is an 

important deciding factor to determine the line of 

management. In this study eclamptic mothers are divided 

into term(35cases,70%) and preterm(15 cases, 30%). 

Among the preterm patients 58% cases had normal CT 

scan findings; 28.57% had cerebral oedema; 8.57% have 

cerebral infarction while 5.7% patients have intracerebral 

haemorrhages in our study. 

 

In the study of Khandekar et al
[70]

; authors found that 

14.3% patients were detected normal on CT scan; 42.9% 

cases have cerebral oedema; 28.6% have cerebral 

infarction and 14.3% have cerebral haemorrhages. 

 

Among the term patients 33.33% cases have normal CT 

scan findings; 33.33% patients have cerebral oedema, 

26.66% have cerebral infarction while 6.66% have 

cerebral haemorrhages in this present study. 

 

Khandekar et al
[70]

 found in his study that 67.4% cases 

have normal CT scan findings while 17.6% cases have 

cerebral oedema and 15% have cerebral infarction as CT 

scan findings. No patient in this group is detected with 

cerebral haemorrhage. 

 

+preterm patients in our study as well as in the previous 

study also and cerebral infarction is the second most 

common followed by cerebral haemorrhage. 
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Table 8. 

Different Studies 
Normal CT 

Scan 

Cerebral 

Oedema 

Cerebral 

Infarction 

Cerebral 

Haemorrhage 

PRESENT STUDY 50% 30% 14% 6% 

KHANDEKAR et al 36.8% 31.6% 23.7% 7.9% 

GURJAR B. et al 8.33% 75% 8.33% 8.33% 

MILLEZ j.et al 59% 34% - 6.8% 

Harandou et al 15.78% 73.68% 15.78% 10.53% 

Akan .H. et al 18.18% 50% 13.63% 9.09% 

 

Table 9: CT Scan Finding Among Different Neurologic Symptoms; Khandekar et al. 

Neurologic symptoms 
Normal CT 

finding 

Cerebral 

oedema 

Cerebral 

infarction 

Cerebral 

haemorrhage 

Headache/head reeling 26.9% 30.8% 30.8% 11.5% 

Altered sensorium 38.5% 46.2% 15.4% 0% 

Visual disturbances 14.3% 28.6% 42.9% 14.3% 

Coma 7.1% 35.7% 35.7% 21.4% 

 

Table 10: Involvement of different region of brain in different studies in tabular form. 

Areas of Brain Present Study Khandekar’s Study B. Gurjar et al 

Parietal 36% 66.66% 83.33% 

Occipital 12% 8.3% 58.33% 

Parieto-occipital 32% 16.6% -- 

Parieto-frontal 8% -- -- 

Frontal 4% -- 33.33% 

Global ischaemia 8% -- -- 

Brain stem -- 8.2% -- 

 

Blood pressure pattern were studied between those with 

normal CT scan finding and those do not have any 

positive finding on CT scan. In our study eclamptic 

mothers who had normal CT scan finding had systolic 

blood pressure found to be 147.8mmHg (mean) with 

standard deviation of 11.4mmHg and diastolic blood 

pressure is 92mmHg(mean) with standard deviation of 

6.8mmHg. 

 

Eclamptic mothers having abnormality on CT scan have 

systolic blood pressure of 151.6mmHg(mean) with 

standard deviation of 12.3mmHg and diastolic blood 

pressure is 96mmHg with standard deviation of 

6.4mmHg (mean). So what we found is here is no 

difference between blood pressure distribution between 

those who have CT scan finding than those who have no 

positive CT scan findings which was also supported by 

the study of Khandekar et al.
[70] 

 

Table 11: Khandekar et al study finding. 

Blood Pressure Normal CT Scan Finding Abnormal CT Scan Finding 

SYSTOLIC 155.7mmHg 166.25mmHg(mean) 

DIASTOLIC 107mmHg 113.33mmHg(mean) 

 

This finding is correlated with the findings of Schwartz 

et al. 19 austin. 

 

Glasgow Coma Scale Score Distribution 

In the present study eclamptic mothers were classified 

into two groups according to Glasgow coma scale 

score(GCS SCORE). When general condition of the 

patient is not good or clinically when the patient is 

severe as evident by GCS score; such patients having 

low GCS score were detected to have increased 

percentage of cases having abnormal CT scans than 

cases having GCS score>8(60.6% vs 29.4%) as 

discussed above. 

 

In both the group cerebral oedema is the most common 

abnormality. 

Khandekar et al
[70]

 study has the following finding:- 

55.3% eclamptic mothers have GCS score<8 during 

admission among them 33.3% develop oedema, 33.3% 

develop infarction, 14.3% have cerebral haemorrhage 

and 19% have no positive CT scan findings. 44.7% 

eclamptic mother has GCS score>8 among them 29.4% 

develop cerebral oedema, 11.8% develop infarction 

while 58.8% have no CT scan finding. 

 

Our present study findings are corroborative with the 

finding of abovesaid study significantly. Mothers who 

had developed coma with Glasgow coma scale<8 

develop more findings in CT scan. 
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Convulsive Episodes 

Eclamptic mothers, whose number of episode of 

convulsion is less than 5; among them 61.3% have 

normal CT scan; 25.8% have cerebral oedema, 9.6% 

have cerebral infarction and 3.22% have cerebral 

haemorrhage. 

 

Eclamptic mother whose number of episode of 

convulsion is more than 5; among them 31.58% have 

normal CT scan findings, 36.8% have cerebral oedema, 

10.52% have cerebral haemorrhage and 21% develop 

cerebral infarction. 

 

Khandekar et al
[70]

 study has the following findings:- 

Eclamptic mother whose number of episodes of 

convulsion is less than 5; among them- 

61.9% have no findings in CT scan, 28.6% have cerebral 

oedema, 9.5% have cerebral infarction and none has 

cerebral haemorrhage, whereas eclamptic mothers whose 

number of episodes of convulsion is more than 5 in that 

group. 

 

35.3% have cerebral oedema, 41.2% develop cerebral 

infarction, 17.6% develop cerebral haemorrhage and 6% 

have normal CT scan findings. 

 

Mother with recurrent episodes (>5 times in number) of 

convulsion develop more findings in CT scan. This 

finding is correlated to study of Richards et al showing 

severity of oedema is related to duration 0f intermittent 

seizures. 

 

Correlations of CT Scan Findings In Eclampsia-

Delivery Intervals 

From the data and discussions it can be seen that there is 

no significant difference of CT scan findings between the 

patients who delivered within 12 hours of development 

of eclampsia from the patients who delivered after 12 

hours of onset of eclampsia. 

 

Obstetrics Complications 

Eclampsia patients more often presented with severe 

complications like pulmonary oedema, acute renal 

failure, abruption placentae, coma, HELLP syndrome; in 

our study complications PPH, Abruptio, ARF, 

pulmonary oedema are taken into considerations and CT 

scan findings are analysed on the basis that whether 

patients affected with obstetrics complications have more 

positive CT scan findings or patients with complications 

have more abnormality on CT scan. From the above 

discussion and analysis it can be concluded that in both 

the groups those with complications or without any 

complication the proportion of cases with normal CT 

scan and abnormal CT scan are almost equal and 

obstetrics complications and finding of abnormality on 

CT scan has no direct correlations. 

 

In the present study; CT scan of brain done in the 50 

eclamptic mothers after confinement of the fetus and 

stabilization of the mother. 

It is evident from this study that; cerebral oedema is the 

most common cerebral lesions followed by cerebral 

infarction and cerebral haemorrhage. 

 

Parieto-occipital regions of the brain is the most common 

affected area. 

 

Although almost 50% eclamptic mothers do not have 

cerebral lesions, those who have lesions are significantly 

related to level of consciousness(GCS SCORE), number 

of convulsive episodes. 

 

Most common neurological finding is headache followed 

by altered sensorium, coma and visual disturbances. 

 

CT scan of brain can provide useful intracerebral 

information to detect different brain lesions in eclampsia 

which may have different prognosis with residual effect 

and may need specific modifications in management 

protocol to prevent long term neurologic sequels and 

reduce maternal mortality and morbidity. 

 

Hira B and Moodley J(2004) have shown that CT scan 

does change management in 27% of eclamptic mothers 

which is statistically significant. 
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