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ABSTRACT 
 

Introduction: Stroke is a devastating neurological emergency with high mortality and morbidity rate. Stroke has been 

considered as a major cause of seizures and in fact a leading cause of epilepsy in the elderly. Little is known about the 

magnitude and outcome of stroke related seizures in Ethiopia. We studied patients who were admitted with the diagnosis 

of stroke, their clinical presentation, associated complications and outcome. 

Methods: This is a cross-sectional study based on analysis of clinical charts of patients admitted with the diagnosis of 

ischemic and hemorrhagic stroke to Tikur Anbassa Hospital from January 2009 to January 2012. Disability was measured 

using the Modified Rankin Scale. Data was collected from all charts with the diagnosis of stroke using a pre-prepared 

questionnaire, analyzed using SPSS version 20, and summarized using tables. 

Results: During the study period, there were 174 patients who were admitted with the diagnosis of stroke. Among these, 

148 were included in the study. Of these, 14 patients with subarachnoid hemorrhage, five patients with venous strokes and 

seven patients who did not have imaging study were excluded from the study. Of the 148 patients, 37(25%) had different 

forms of seizure. Of the 76 patients with ischemic stroke 14/ (18.6%) and 23 (31.9%) of the 72 patients with hemorrhagic 

stroke had seizures. 

Conclusion: In this study, a substantial proportion of the patients developed seizure. The frequency of seizures in this 

study is similar with reports of studies conducted elsewhere. A well-designed epidemiological study is recommended to 

determine the magnitude, associated risk factors and clinical profile of seizures among adult patients with stroke. 
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INTRODUCTION 

 

Stroke has been considered a major cause of seizures and 

in fact a leading cause of epilepsy in the elderly (1,2). 

The frequency of seizures following stroke has report-

edly been variable, ranging from 3.4% to 10% (3-5), 

Seizures that occur following stroke are also classified 

variably. Some have classified early onset seizures as 

those that are seen in the first two weeks after the stroke 

(6,7) while some consider early onset seizures as those 

that occur in the first 48 hours following stroke. Some 

have extended this time to seven days for early seizures 

and late onset for seizures that occur seven days follow-

ing the stroke (8-10). Late seizures have most commonly 

been described as occurring at least two weeks after 

stroke (11,12) 

 

The incidence of acute seizures is found to be 3.1% in 

one study while late seizures ranging from 3%-67% de-

pending on the design and length of follow up of the 

study (8,13). Cerebrovascular disease has been found to 

be the most commonly identified etiology of secondary 

epilepsy about 11%. Stroke accounts for 30% of newly 

diagnosed seizures in patients above 60 years of age (4-

7). In one study there was a two percent proportion of 

post stroke epilepsy over a median period of 9 months 

and increased to a four per cent over a median period of 

two years in another study (8,13). 

 

Ischemic stroke subtype, stroke location, and stroke se-

verity have been considered as possible predictors of 

seizure development. Stroke subtype results of clinical 

and autopsy studies have suggested that seizures are 

more common with cardioembolic infarction than other 

types of ischemic stroke (14-16). But the results of other 

studies did not show such an association (17,18). 

 

Although seizures seem to be more common after strokes 

with cortical involvement, they may also occur in the 

setting of subcortical ischemic stroke. Stroke severity is 

the most important determinant of outcome in stroke 

patients. But seizures were not found to be related to 

poor outcome (9,19). To the best of our knowledge, the 

magnitude of seizures and its outcome among stroke 

patients has not been reported from Ethiopia. 
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 The objective of this study was to determine the hospital 

prevalence of seizures in stroke patients and look into the 

difference in outcome between patients who had seizures 

and who did not have seizures. The study also looked 

into the difference in the hospital prevalence of seizures 

among patients with ischemic and hemorrhagic stroke. 

 

 

PATIENTS AND METHODS 

  

A cross-sectional admission analysis of records of all 

patients diagnosed to have stroke from January 2009 to 

January 2012 at Tikur Anbassa Specialized Hospital 

(TASH), a tertiary care Hospital of Addis Ababa Univer-

sity, was made. All patients with ischemic and hemor-

rhagic stroke were included. Patients with subarachnoid 

hemorrhage (SAH), those patients with no imaging study 

and patients with venous strokes were excluded from the 

study. Early onset seizures were defined as seizures oc-

curring in the first seven days of the stroke, while late 

seizures were considered as those occurring after the 

seven days of stroke. Disability and outcome was meas-

ured using the modified Rankin Scale. Scores 1and 2 

were considered as good recovery and score 3 as moder-

ate disability, while 4 and 5 was considered as severe 

disability and score 6 is death. 

 

Data was collected from all patient charts with the diag-

nosis of stroke using a questionnaire, which was de-

signed for purposes of this study. The questionnaire con-

tained socio-demographic data, clinical presentations, 

course in the hospital, laboratory and imaging studies 

and treatment and treatment outcomes.  

Data was entered, cleaned, and analyzed using SPSS 

Version 20 and results were compared with the previous 

studies and similar studies that were done in other parts 

of the world. Ethical clearances was obtained from Re-

search and Ethics Committee of the Department of Neu-

rology at TASH. 

 

RESULTS 
 

 

During the study period there were 174 patients admitted 

with the diagnosis of stroke. Of these, 14 patients with 

SAH, five with venous strokes and seven who did not 

have imaging study were excluded from the study. The 

mean age of the 148 patients was 52.9 with SD (±18.4).  
 

Of the 148 patients 71(48%)were females and 77(52%) 

males. In this study, 76(51.4%) of the patients had 

ischemic while 72(48.6) of them had hemorrhagic stroke. 

Among these 148 patients 91(61.5%) came from Addis 

Ababa 34(22.9%) from the Oromia, 16(10.8%) from 

Amhara and six (4.1%)from SNNPR regions.  

 

Death occurred in 39/148 (26.3%) and 12/39(30.7%)

while 27/39 (69.2%) occurred in the ischemic and hem-

orrhagic stroke group, respectively.  Seventy eight (52%) 

had moderate to severe disability whereas two patients 

were discharged in a vegetative state. Thirty patients 

(20.2%) were discharged showing good recovery (Table 

1). The mean duration of stay in the hospital (admission 

to discharge from hospital or death) was 19.3 (±12.3) 

days. 

Table 1:  Stroke outcome among patients with and without post-stroke seizures in 148 patients admitted to  

Tikur Anbessa Specialized Hospital, from January 2009 to January 2012  

 

 

Stroke type Seizures Disability Total 

Death Good Recovery Moderate Severe 

Hemorrhagic No 15 13 11 10 49 

Yes 12 5 2 4 23 

Sub-total 27 18 13 
14 

72 

Ischemic No 6 10 17 29 62 

Yes 6 2 1 5 14 

Sub-total 12 12 18 34 76 

  

  

Total 

No 21 23 28 39 111 

Yes 18 7 3 9 37 

Total 39 30 31 48 148 
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Table 2: Stroke outcome among patients by seizure type in 148 patients admitted to Tikur Anbessa Specialized  

Hospital, January 2009- January 2012 

 Of the 148 patients, 37(25%) patients had different forms 

of seizures. Of the 76 patients with ischemic stroke 14 

(18.6%) and 23 (31.9%) of the 72 patients with hemor-

rhagic stroke had seizures. Seven of the seizures in 

ischemic stroke and 10 in the hemorrhagic stroke group 

occurred at the onset. Among the 14 with seizures in the 

ischemic stroke group two had focal, one focal seizure 

with cognitive dysfunction, nine generalized and two had 

generalized status epilepticus type of seizures. While in 

the hemorrhagic stroke group among the 23 patients, five 

had focal, three focal seizure with cognitive dysfunc-

tion,14 generalized and two had generalized status epi-

lepticus.  

Among 14 patients with seizures in the ischemic stroke 

group six died, while 11 out of the 23 patients in the 

hemorrhagic stroke group died (Table 2). Among the 23 

patients with seizures in the hemorrhagic stroke group 16 

had cortical, five thalamic bleeds and 11 showed ven-

tricular extension. Among the 14 patients with ischemic 

stroke, 12 had a cortical lesion while the rest had subcor-

tical lesion. 

Stroke 

type 

Seizure 

type 

Outcome   

Death Good  

recovery 

Moderate to severe   

disability 

Total 

  

  

  

Hemorrhagic 

Focal & focal with cognitive 

dysfunction 
3 3 2 8 

Generalized 8 3 4 15 

No 16 12 21 49 

Sub-total 27 18 27 72 

  

  

  

Ischemic 

Focal & focal with cognitive 

dysfunction 
1 0 2 3 

Generalized 5 2 4 11 

No 6 10 46 62 

Sub-total 12 12 52 76 

  Total 39 30 79 148 

  

DISCUSSION 

 

In this study, seizures that occur in the first week were 

considered as early and those that occur beyond the first 

seven days as late seizures. Based on the above definition 

75.6% of all seizures occurred in the first week. Of these 

seizures, 45.9% occurred at the onset. In the ischemic 

stroke group 50% and 43.4% of the seizures in the hemor-

rhagic stroke group occurred at the onset. The rest 24.3% 

of seizures occurred in the second week. Different studies 

have shown that the frequency of early post stroke sei-

zures range from two per cent to 33% (5,8,9,12,13) 50-

78% of these seizures occur within the first 24 hours fol-

lowing stroke (20-22). The results in this study fall in the 

range of numbers given in different large studies. 

 

The frequency of seizures is also different in hemorrhagic 

and ischemic strokes. In this study, it was found out that 

18.4% and 31.9% of the patients with ischemic and hem-

orrhagic stroke, respectively, had seizures. The magnitude 

varies based on the numbers or patients and methods used 

in the study and numbers range from 2.3% to 43% (23). 

Among the 37 patients with seizure, 69.5% and 85.7% in 

the hemorrhagic and ischemic stroke group respectively 

had cortical involvement. Five patients 13.5% had tha-

lamic stoke. Eleven patients with seizures have shown 

ventricular extension. In this study a significant propor-

tion of the patent with seizures in both groups showed 

cortical involvement. In those patients who had seizures 

56.7% had parietal, 32.4% had temporal and 27% had 

frontal cortical involvements in different combination 

while 18.9% had thalamic lesions. Cortical involvement is 

found to be a  risk factor in many other studies (17, 20-22, 

23-25) 

 

This study can be used as a foot step for further larger and 

prospective studies. This study has several limitations. 

This is a retrospective study which causes underassess-

ment of cases. Poor record keeping lead to loss of some of 

the vital data for the study which lead to difficulty in 

analysis. Due to the smallness of the sample size it was 

difficult to do statistical analysis for many variables in-

cluded in the study. In conclusion, in this study, we have 

found that significant number of patients has developed 



 20 

 seizures following stroke and seizures should be consid-

ered as an important medical complication in patients 

with stroke and there is a need to prepare adequate set-

tings for the treatment of seizures in the acute state. We 

recommend a well-designed study with prospective data 

collection that will circumvent most of the limitations 

mentioned above. 
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