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ABSTRACT 

Objective: To study the frequency and types of seizures among patients presenting with stroke. 

Study Design: Descriptive Cross-sectional study. 

Place and Duration of Study: This study was conducted at the Department of Medicine lady Reading Hospital 

Peshawar from January, 2020 to July, 2020 for a period of six months after approval of synopsis.  

Materials and Methods: Data was collected by non-probability consecutive sampling technique. A total of 177 

patients were included in the study. Patients with acute ischemic stroke and haemorrhagic stroke both genders and 

20 years and above age were included in the study. The major resultant outcome measures were the occurrence of 

single or recurrent seizures and the occurrence of both early (within 2 weeks) and late (after 2 weeks) seizures were 

noted. Those patients who already were having history of seizures, those with sub-arachnoid hemorrhage and also 

those with intra-cerebral bleed were excluded from the study. Data were analysed using SPSS version 23. 

Results: Among 177 patients, males were 96 (54.6%) and females were 81 (45.4%). The mean age was 63.47 

±11.62 years. Post stroke seizures were found in 33 (20.2%) patients with acute stroke. Among these, 16 (48.48%) 

were males and 17 (51.51%) were females, p value 0.276. Out of 177 patients 17(9.6%) had early seizures and 22 

patients (12.4%) had late seizures. 

Conclusion: post stroke seizures were found with increased frequency in patients with acute stroke 
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INTRODUCTION 

Stroke is the major cause of serious disability in adults 

and the third most common cause of death
1
.The stroke 

burden is highest globally in developing world where 

urgent cost effective treatments are required
2
. While 

large population based studies on the incidence of 

stroke in Pakistan are lacking, it is estimated that each 

year 350,000 new strokes occur in the country
3
. 

Worldwide, ischemic stroke is found in 73% to 83% of 

cases while hemorrhagic stroke accounts for 8% to 18% 

patients
4
. Stroke is still a major cause of disability in 

young as well as old patients in Asia, and its mortality 

rates are rising
5
. 

Annually it is estimated that about 16 million first-ever 

strokes are occurring in the world, leading to a total 

death of 5.7 millions
6
. 
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The age-adjusted annual death rate from stroke in the 

USA is 116 per 100,000 populations and in the UK it is 

about 200 per 100000
7
. In the elderly population of the 

European countries, it was estimated as 2.700,000 

prevalent cases and 536,000 incident cases every year
8
. 

Stroke is a global epidemic, and it is not a problem 

limited to high-income or western countries. Of all 

stroke deaths about 85% are registered in low- and 

middle-income countries, which is accounting for 87% 

of total losses due to stroke in terms of disability-

adjusted life years (DALYS), calculated worldwide in 

72 million per year
9-13

. 

According to the largest trial conducted rrecently, in 

Pakistan the prevalence of stroke is 6.4%
14

. 

Hypertension is the important and most common risk 

factor for all types of strokes. Research indicates that 

across WHO regions about 62% of strokes and 49 per 

cent of heart attacks are caused by high blood 

pressure
15

. Recent epidemiological studies from Oxford 

reveal that the stroke incidence is very similar to 

ischemic heart disease (IHD), and that contrary to 

common belief, stroke manifests at an age similar to 

that of IHD
16

.
 
 

In addition, brain imaging studies revealed that “silent 

stroke” is 4-6 times more common as compared to overt 

stroke in older segments of the population
5
. These 

lesions are not just an epiphenomenon
6
. They have 

revealed an increase the risk of subsequent 

symptomatic stroke
5
, and hence lead to cognitive 

decline
7
 and dementia

17,18
. 
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stroke can cause many complications. These 

complications include chest infection, aspiration 

pneumonia, dehydration, constipations, urinary ract 

infection, pulmonary embolism and deep vein 

thrombosis 
19

. One of the many consequences of stroke 

is the development of post stroke seizures’ seizures 

after stroke can be early or delayed. Early onset seizure 

is thought to occur due to cellular biochemical 

dysfunction, which leads to electrically excitable tissue. 

Late onset seizures are thought to be caused by gliosis. 

When a region of the brain tissue dies during a stroke, it 

degenerates into scar tissue which than acts as 

provocative irritant to the normal neurons leading to 

precipitation of a seizure
20

. 

Stroke is noted as the most common cause of seizures 

in the elderly population
13

. The Oxtordshire community 

stroke project (OCSP), which has examined the 

immediate and long term risk of seizures after first ever 

stroke with a minimal follow-up duration of two years 

in survivors of stroke, established that 11.5% of patients 

stroke were at risk of developing post stroke (that is, 

delayed) seizures by five years
14, 

. 

It was observed in one of the study that Stroke patients 

are having an overall 14% risk of seizures out of which 

8% are developed within 14 days of stroke and 92% 

developed seizures after 14 days of Stroke
19

. 

Electroencephalography (EEG) which is not used in the 

routine workup of acute stroke, hence now a day latest 

neurodiagnostic technique for detecting epileptic 

activity, especially in the patients non-convulsive post-

stroke epileptic activity are used 
20

.  

Rationale: The current study has been designed to 

determine the frequency and types of seizures in our 

local population presenting with both ischemic and 

haemmorhegic stroke in contrast to previous study done 

only in patients presenting with ischemic stroke in lady 

Reading Hospital Peshawar by Adnan et al. Seizures 

are most serious complication of stroke and if attention 

is not paid can carry high morbidity and mortality 

among stroke patients. This study will definitely 

highlight the frequency of seizures among stroke 

population and also of its types whether early or late. 

we will compare The results of this study with local and 

internationally available data on seizures following 

stroke and if found to be significantly high than already 

available data than this study will provide a valuable 

reference for general physicians and neurologists to 

carry out further research on such problem in our local 

population.
 

MATERIALS AND METHODS 

This descriptive study was being carried out from 5th 

January 2020 to 5th July 2020 at the Department of 

Medicine, Lady Reading Hospital (LRH), Peshawar. 

Non-probability consecutive sampling technique was 

used for the collection of data. Patients with acute 

stroke including both haemorrhagic and ischemic stroke 

of both genders of 20 years and above 20 years of age 

were included in the study. On the other hand, patients 

who had been previously diagnosed with epilepsy and 

those with hyponatremia, hypoglycemia, and 

hypocalcaemia were excluded. Sample size was 177 

patients with acute stroke. It was calculated based on 

the 13% prevalence of seizures in stroke with 95% 

confidence level and 5% absolute precision. The study 

was carried out after approval from hospitals ethical 

and research committee. All patients who presented 

with stroke that is focal or global neurological deficit 

that lasted more than 24 hours and an area of hypo 

dense lesion (ischemic stroke) or hyper dense lesion 

(hemorrhagic stroke) revealed on CT brain were 

enrolled in the study through OPD and ER department 

and were than admitted for further evaluation in the 

medical A ward lady Reading Hospital Peshawar. CT 

scan of brain was done in Lady Reading Hospital 

Peshawar.All other relevant investigations (blood sugar 

level, lipid profile, serum creatinine, complete blood 

count, erythrocyte sedimentation rate and serum 

electrolytes) were carried out in hospital laboratory of 

LRH, Peshawar. Seizures was defined as an abnormal 

electrical discharge in the brain which manifested as 

episodic impairment in brain activity which can be 

diagnosed by patients complaining any one of the 

following. loss of consciousness as diagnosed by 

history. Abnormal motor phenomena which are noticed 

in the patient as jerky movements called fits. Sensory 

disruption of autonomic nervous system which are 

noted in the patient as paresthesias and flashing of 

lights in vision, disturbance of atonomic nervous 

system or hallucinations as noticed by history and 

clinical examination. Early post stroke seizure was 

defined as seizures that occurred within 2 weeks of 

stroke and late post stroke seizure were defined as 

seizures that occurred after 2 weeks to 3 months 

duration following stroke for assessing of conscious 

level Glasgow coma scale was calculated. Examination 

of motor and sensory systems and cranial nerves were 

carried out in detail. All the patients were explained the 

purpose and benefits of the study and a written 

informed consent was than obtained. Confounders were 

than excluded to eliminate bias in the study results. All 

patients were told to immediately report to the OPD 

When any seizure activity has occurred and also all 

patients were followed on weekly basis in the OPD to 

detect seizures. Once detected the type of seizure was 

also be established as per early or late. All the follow up 

assessments were done under supervision of consultant 

physician. All information including name, gender, age 

and address were noted in a pre-designed proforma. 

Frequency of seizures were than calculated in enrolled 

patients. In patients having seizures, along with detailed 

history, EEGs (when available) and their previous 

medical records were checked, in order to know 

whether their seizures were previously diagnosed or not 
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that is to know whether previously epileptic or not. The 

time duration of seizures following stroke was 

determined in those with seizures. It was further 

grouped as early and late post stroke seizures. 

Collection of data was done through objective-oriented 

proforma. Analysis of data was one by using SPSS 

version 23. To analyse the data descriptive statistics 

were used. Percentages and frequencies were used for 

qualitative or categorical variables like frequency of 

seizures, gender, stroke presentation (first episode or 

recurrence) and seizures status (known or unknown). 

Mean and SD were calculated for numerical or 

quantitative variables like age and seizures duration. 

Chi square test was than applied for compare the 

frequency of seizures in both genders and between first 

episode and recurrent stroke. P value <0.05 was 

considered significant. 

RESULTS 

Among 177 patients presenting with acute stroke, there 

were 96 (54.6%) males and 81 (45.4%) females. 

Overall, age of the patients was ranging from 23 to 90 

years (mean 63.47 ±11.62 years). However, age of the 

patients who had seizures ranged from 40 to 90 years 

(mean 66.18 ±11.91 years). Most of patients presenting 

with seizures were in the age group of 70-79 years 

followed by 60-69 years and 50-59 years respectively 

(details in Table 1). Patients presented from various 

districts of Khyber Pakhtunkhwa including Federally 

Administered Tribal Areas (FATA). Most of the 

patients belonged to District Peshawar 50 (28.25%) 

followed by FATA 40 (22.6%)than by Charsadda 

35(19.77%), Nowshera 25(14.12%), Swabi 15(8.48%) 

and others 22(6.78%). 

Table No.1: Types of Seizures 

 Partial 

seizures 

generalized 

tonic clinic 

seizures 

Total 

Early 

seizures 

<2 weeks 

                

9(52.94%) 

            

8(47.06%) 

 

17(100% ) 

Late 

siezures > 

2 weeks 

                

15(68.18%) 

            

7(31.8%) 

 

22(100% ) 

Table No.2: Age wise distribution of patients with 

seizures in stroke 

Age 

groups  

(years )  

Seizures after stroke Total 

Yes   No 

<50 3(8.33%) 11 (7.8%) 14 (7.91) 

50-59 6 (16.67%) 33 (23.40%) 39 (22%) 

   60-69 9 (25%)    39 (26.66%) 48 (27.12%) 

  70-79 13 (36.11) 38 (26.95%) 51(28.81%) 

  80-89 2 (5.56%)  17(12.06%) 19 (10.73%) 

90-99 3 (8.33%) 3 (2.13%)  6 (33.9%) 

    Total 36(20.3%) 141(79.66%) 177 (100%) 

Table No.3: Gender wise distribution of seizures 

Gender Seizures in stroke Total P 

value Yes No 

Male 18(47.22%) 77(55.8%)         95 

(53.672%) 

 

Female  21(52.78%) 61(44.2%) 82 

(46.33%) 

Total 39(22%) 138 (78%) 177 

(100%) 

In these stroke patients, 28 (22.4%) presented with first 

episode while 11 (21.15%) patients were having 

recurrent stroke. 

Out of 177 patients with ischemic stroke, seizures were 

found in 39(22%) cases. Among these, 18(47.22%) 

were males and 21 (52.78%) were females, with p value 

0.276 (Table 2). Frequency of seizures in new onset 

stroke was 28/39 (71.8%) while in the recurrent stroke 

it was 11/39 (28.21%), with p value 0.402 (Table 3) 

Early Onset Seizures: Out of 200 patients 17(9.6%) 

patients had early seizures that is seizures were 

developed in these patients within 2 weeks with no 

previous history of seizures. 9(52.94%) patients 

developed partial seizures and 88(47.06%) patients 

developed generalized tonic clonic seizures. 

When followed up in opd 3 of the patients having 

generalized tonic clonic seizures went to have one or 

more post stroke seizures. 

All the 3 patients were in range of age 30-70 years. 

They had also some additional risk factors and 

underlying diseases hyperlipidemia, hypertension, 

Diabetes mellites. 2 patients with partial seizures were 

having hyperlipidemia and hypertension while one 

patient with partial seizures was having mitral stenosis 

leading to clot in atrium as cause of stroke. 

Out of 17 patients with early seizures 6 had posterior 

circulation infarct. while 2 patients were having lacunar 

infarcts 

Late Onset Seizures: Out of 22(12.4%) patients having 

late onset seizures. 20 patients had a single fit during 

their six month follow up while 2 patients had recurrent 

seizures). 

3 patients with early onset seizures also then progressed 

to have late onset seizures.one patient had 2 late onsets 

seizures.so overall 4 patients had late onset seizures. 

All patients with late onset seizures had infarcts in 

middle cerebral artery perfusion area none of these 

patients presented with epileptic seizures. posterior 

circulation infarct was the risk factor considered for 

higher frequency of seizures after stroke. 

DISCUSSION 

Our study was conducted to determine incidence and 

risk factors for seizures after stroke. overall seizures 

occurred in 22 percent of patients. The major risk 

factors identified in our study were middle cerebral 

artery infarcts and old age and stroke involving large 

cortical areas. 
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Our study showed that out of total of 39 patients having 

seizures. 17 patients had early seizures that is 9.6%. 

Adnan et al conducted a trial on 200 patients who 

suffered from ischemic stroke and found out that 8% of 

patients had seizures after stroke which is 

comparatively lower than our study
12

. The possible 

explanation is that they had included only ischemic 

stroke patients while our study included both 

haemorrhagic and ischemic stroke patients. 

In a population based study in Rochester 4.8% patients 

were found to have early onset seizure within 24 hours 

of cerebral ischemic stroke. The Rochester series had 

included hemorrhagic stroke patients as well as 

subjects
21

. 

Treatment options included carbamazepine, phenytoin, 

valproic acid and the new antiepileptics. New anti-

epileptics can be used to lower the likelihood of drug 

interactions and adverse effects of anti-epileptic drugs 

and in treatment failures with the classic anti-epileptic 

drugs
22

. 

In our study late onset seizures within 6 months after 

stroke. patients with large cortical infarcts, middle 

circulation infarcts and early post stroke seizures were 

noted to be mainly at risk. 

The increased incidence after the middle artery territory 

infarct may show extensive damage frequently 

sustained to temporal gyrus 
23

 

There is increased morbidity associated with early post 

stroke seizures 
24

. 

CONCLUSION 

Seizures were found in 22% of acute ischemic stroke 

patients. It was more common in older patients. 

Majority had seizures in the past. 

Recommendations: Patients with acute stroke need to 

be assessed for the presence of seizures. As seizure is 

the most disabling consequence of stroke, appropriate 

preventive and therapeutic measures need to be taken 

against seizures in patients with stroke to reduce 

associated morbidity and mortality. 
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