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INTRODUCTION  
Any acute brain insult like stroke, traumatic brain injury 
and cerebral infections may cause seizures.1 Stroke is 
defined as the sudden development of neurological 
deficit due to acute loss of blood supply to a part of the 
brain.It can be hemorrhagic or ischemic depending 
upon the cause which leads to brain flow compromise. 
About 4-14% patients of acute intra cerebral 
hemorrhage suffer from seizures as reported in 
literature.3 Reportedly, stroke is a common condition 
which causes epilepsy in adults. Overall acute stroke 
leads to status epileptics in about 22% adult patients.4 

Classically, post-stroke seizures are classified as early 

and late onset seizures. Early or acute symptomatic
seizures are those which occur at the time of brain 
injury and they indicate the severity of brain injury and 
affect the outcome in terms of morbidity and mortality.1 
Early seizures (ES) are defined as seizures which occur 
in 24 hours to 30 days of stroke and are reported in 
about 2% to 6% patients of acute stroke.4 Risk factors 
for early seizures are stroke severity, intracerebral 
hemorrhage (ICH), lobar hematoma and young age.3 
Late seizures are those which occur after 30 days and 
their reported rate is 3% to 7.3%.5A series of biological 
events in the injured brain tissue lead to late onset 
seizures and epilepsy. Risk factors which 
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ABSTRACT

Background and objective:
There is a lack of local data regarding the frequency and predictors of early seizures after stroke. The objective of this
study was to determine the frequency of early seizures after stroke and identify the predictors which lead to them after
first acute stroke.

Methods:
This cross-sectional observational study was conducted in the Department of Neurology, Pakistan Institute of Medical
Sciences, Islamabad from October 2021 to June 2022.  A total of 310 consecutive eligible patients of acute stroke
were recruited. Key inclusion criteria included any patient of >20 years of age with confirmed diagnosis of stroke on
imaging, non-traumatic, with no history of seizures in past. Data was analyzed by SPSS version 23.0.

Results:
The  mean  age  of  patients  in  the  seizures  group  was  48.40  ±  20.9  years.  Hypertension  was  the  most  common
co-morbid present in 225 (76.5%) patients. Early seizures were found in 52 (16.8%) patients with 42 (80.76%) having
seizures in first 24 hours of stroke (p value 0.001). On National Institute of Health Sciences Scale (NIHSS) score most
patients 125 (40.3%) had moderate severity score i.e. score in between 7 to 25 (p value 0.05). Ischemic stroke was
identified as the stroke variety with most of the early seizures i.e. 16 (30.76%) (p value 0.003).

Conclusion: Early seizures were not infrequent after acute stroke (16.77%) in our study. Early seizures were associated
with younger age, cortical region lesion, ischemic stroke, followed by cerebral venous thrombosis. Higher NIHSS score
and greater disability was associated with increased incidence of early seizures.

Key words:  Acute stroke, Early seizures, Stroke score, Ischemic stroke, Hemorrhagic stroke, Hemorrhagic ischemic
stroke, Cerebral venous sinus thrombosis



lead to late onset seizures are cortical involvement, 
previous history of dementia, young age and cerebral 
amyloid angiopathy.6 

Elderly patients are more likely to develop seizures after 
stroke, particularly in those who develop a brain lesion 
and are more prone to recurrent seizures than their 
young counterparts.7 So the first seizures reported after 
stroke should be carefully sorted out to identify the 
factors and to establish a lower threshold for 
subsequent seizures. A study by Fischer et al showed 
that a person who experiences a first seizure after 
stroke has about 60 % chances of recurrence.8 It is 
also reported in literature that irrespective of type of 
stroke, the incidence of seizures is the same.9

This study was conducted to provide data on the 
frequency of early seizures following an acute stroke in 
Pakistan and to identify high risk individuals to reduce 
further seizures in the future. There is little local data 
available in this context.It will also help in the proper 
management of these patients which will in turn affect 
their long-term quality of life.

METHODS
Study design: Cross-sectional observational study
Place and duration of study: This study was 
conducted in the Department of Neurology, Pakistan 
Institute of Medical Sciences, Islamabad from October 
2021 to June 2022 after approval from the ethical 
committee. 

Sample size: A sample size of 310 patients was 
calculated by keeping 80% power of study, 5% 
significance level and frequency of early onset seizures 
i.e. 40.9%. 

Sampling technique: Non-probability consecutive 
sampling. 

Inclusion criteria: Any patient>20 years of age with 
confirmed diagnosis of stroke both clinically and on 
imaging (CT scan brain without contrast, MRI brain 
Stroke Protocol or MRV in cases of CVST), 
non-traumatic, with no history of seizures in the past.
Exclusion criteria:  Patients of hepatic or renal failure, 
patients having metabolic disorders, hypoglycemia or 
hyperglycemia and electrolyte imbalance, and drug 
addicts

Data collection: Consecutive patients were included 
in the study after diagnosis of stroke was confirmed on 

CT scan or MRI. All types of Stroke variety were 
included- arterial (ischemic and hemorrhagic) as well 
as venous. Informed written consent was taken from all 
patients or their relatives. Data was recorded on 
proforma by postgraduate trainees on duty. Patients 
were followed till the time of discharge and findings 
were noted. Seizures were divided into three categories 
i.e. early onset seizures (occurring within 24 hours), 
within 7 days and late onset seizures (occurring after 7 
days). Seizures were observed and classified into focal 
seizures and generalized seizures. EEG was done in 
patients who developed seizures. Antiepileptic drugs 
were given accordingly. Patients of ischemic stroke 
were treated conservatively (as tPA was not available at 
the hospital). The severity of stroke was assessed using 
National Institute of Health Stroke Scale (NIHSS).11 
According to NIHSS patients were categorized as; score 
< 7 as mild, score 7-25 as moderate and >25 as 
severe. Patients were broadly divided into two groups, 
i.e. group A comprised of patients who experienced 
seizures and group B of patients with absence of 
seizures and then different variables were compared in 
both groups. 

Data analysis: Data was entered and analyzed in 
SPSS version 23.0. Mean and standard deviation were 
calculated for quantitative variables and frequency and 
percentages for qualitative variables. Chi-Square test 
was used and P value <0.05 was considered as 
significant.

RESULTS 
A total number of 310 consecutive patients of acute 
stroke were included in the study. The mean age of 
patients was 57.05 ± 1.60years. There were 156 
(50.3%) males and 154 (49.7%) females. It was seen 
that patients in whom seizures had occurred were 
younger than those in the non-seizure group i.e. mean 
age of patients in seizures group was  48.40 ± 20.9 
and in non-seizure group it was 58.80 ± 14.24 which 
was statistically significant( p value 0.001). 
Hypertension was the most common comorbid present 
in 225 (76.5%), and in 32 patients (61.53%) of 
seizure group (p value 0.001), followed by ischemic 
heart disease which was present in 91 (29.4%) 
patients. One-hundred-twenty-five (40.3%) patients 
included in the study had ischemic stroke in cortical 
region followed by hemorrhagic stroke in cortical region 
which was present in 93 (30.0%) patients (p value 
0.003). Other comorbids and patients demographics 
are mentioned in Table 1.
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Early seizures were found in 52 (16.8%) patients with 
42 (80.76%) patients having seizures in the first 24 
hours of stroke( p value 0.001) and 10(28.6%) 
patients have seizures in 7 days of stroke ( p value 
0.001). Generalized seizures were present in 26 (50%) 
patients followed by focal seizures which were present 
in 20 (38.46%) patients (p value 0.001). Most 

common EEG findings were generalized spike and wave 
discharges which were present in 20 (38.46%) patients 
(p value 0.00).  Forty-eight (92.3%) patients responded 
to single antiepileptic drug and multiple antiepileptic 
drugs were used in only 4 (7.7%) patients (p value 
0.001). The various characteristics of seizures are 
mentioned in Table 2.

!

Table 1: Demographics 

Variable  n % Seizures Non seizures P 
value 

No of patients 310 52 258  

Age (years) 57.05 ± 1.60 48.40 ± 20.9 58.80 ± 14.24 0.001 

Male 156 (50.3%) 24(15.38%) 132(84.62%) - 

Female 154 (49.7%) 28(18.18%) 126(81.82%) - 

Hypertension 225 (76.5%) 32(14.22%) 193(83.78%) 0.05 

Diabetes Mellitus 84 (27.1%) 6(7.14%) 78(92.86%) 0.006 

Ischemic Heart Disease 91 (29.4%) 18(19.78%) 73(80.22%) 0.3 

Ischemic stroke 
(cortical) 

125 (40.3%) 
20(16%) 105(84%) 0.003 

Ischemic stroke 
(Brainstem) 

22 (7.1%) 
2(11%) 20(89%) 

Ischemic with 
hemorrhagic 
transformation(Cortical) 

26 (8.4%) 
2(13%) 24(87%) 

Hemorrhagic stroke 
(cortical) 

93 (30.0%) 
9(9.6%) 84(90.4%) 

Hemorrhagic stroke 
(Brainstem) 

20 (6.5%) 
5 (25%) 15(75%) 

CVST 24 (7.7%) 14(58.33%) 10(41.66%) 
CVST: Cerebral venous sinus thrombosis 
 
Early seizures were found in 52 (16.8%) patients with 42 (80.76%) patients having seizures 
in the first 24 hours of stroke( p value 0.001) and 10(28.6%) patients have seizures in 7 days 
of stroke ( p value 0.001). Generalized seizures were present in 26 (50%) patients followed 
by focal seizures which were present in 20 (38.46%) patients (p value 0.001). Most common 
EEG findings were generalized spike and wave discharges which were present in 20 
(38.46%) patients (p value 0.00).  Forty-eight (92.3%) patients responded to single 
antiepileptic drug and multiple antiepileptic drugs were used in only 4 (7.7%) patients (p 
value 0.001). The various characteristics of seizures are mentioned in Table 2. 
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When the time of onset seizures was compared it was 
seen that ischemic stroke was responsible for most of 
the early seizures i-e 16 (30.76%) patients had early 
seizures in 24 hours and six (11.53%) patients had 
seizures in seven days of stroke. Although generalized 
seizures were most commonly found overall,  focal 

seizures were most commonly present in patients of 
ischemic stroke i.e. 12 (60%). thriteen (65%) patients 
of ischemic stroke had epileptiform waveform on EEG. 
Sixty-six patients (52.8%) of ischemic stroke had 
moderate severity score on NIHSS. Table 4 summarizes 
these findings.

!
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When the time of onset seizures was compared it was seen that ischemic stroke was 
responsible for most of the early seizures i-e 16 (30.76%) patients had early seizures in 24 
hours and six (11.53%) patients had seizures in seven days of stroke. Although generalized 
seizures were most commonly found overall,  focal seizures were most commonly present in 
patients of ischemic stroke i.e. 12 (60%). thriteen (65%) patients of ischemic stroke had 
epileptiform waveform on EEG. Sixty-six patients (52.8%) of ischemic stroke had moderate 
severity score on NIHSS. Table 4 summarizes these findings. 

Table 4: Comparison of variables in different types of stroke 
 
Variable 
 

IS HIS HS CVST Total  

Time of seizures 
< 24 hours 16(37.1%) 

 
2 (4.8%) 12(28.6%) 12(28.6%) 42 

Within 7 days 6 (60%) 
 

- 2 (20%) 2 (20%) 10 

Type of Seizures 
Focal 12 (60%) 

 
- 6 (30%) 2 (10%) 20 

Generalized 6 (23.1%) 
 

2 (7.7%) 8 (30.8%) 10(38.5%) 26 

Focal with 
generalization 

4 (66.6%) - - 2 (33.3%) 6 

EEG 
Normal - 

 
2(50%) 2 (50%) -  4 

Encephalopathic 2 (65%) 
 

- - - 2 

Epileptiform 13 (65%) 
 

- 3 (15%) 4(20%) 20 

AED Therapy 
Monotherapy 22(45.9%) 

 
2 (4.1%) 10(20.8%) 14(29.2%) 48 

Polytherapy - 
 

- 4 (100%) - 4 

NIHSS 
Mild 39(39.4%) 

 
4 (4%) 39(39.4%) 17(17.2%) 99 

Moderate 
 

66(52.8%) 13(10.4%) 39(31.2%) 7(5.6%) 125 

Severe 
 

42(48.8%) 9(10.5%) 35(40.7%) - 86 
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IS: Ischemic stroke
HIS: Hemorrhagic ischemic stroke
HS: Hemorrhagic stroke
CVST: Cerebral venous sinus thrombosis
NIHSS: National Institute of Health Sciences Scale

DISCUSSION 
Stroke is the most common cause of seizure in adults 
as reported in literature. The incidence of seizures after 
stroke is about 10% (5% each of early and late 
seizures).12 The Oxfordshire community stroke project 
(OCSP) reported that 11.5% of stroke patients are at a 
risk of developing post-stroke seizures by five years.13 

Seizures have been identified as complication of 
ischemic stroke and they generally worsen the 
prognosis of stroke and lead to further complications.14

In our study post stroke early seizures were seen in 
16.77% patients and mostly patients (80.76%) had 
early seizures in first 24 hours of onset of stroke which 
was statistically significant. These results are 
comparable to those shared by Turaga et al which 
reported early seizures in 11.8% of their patients.1 

Similarly Law et al reported the incidence of post stroke 
seizures about 8.3% of which early seizures comprised 
of 84.5% of seizures patients.3  The incidence of 
seizures reported by Bryndziar  et al was 7.2% with 
early seizures occuring in 40% patients.5 Bentes  et al 
reported that early seizures occurred in 15% of their 
patients.15 In our study seizures were more commonly 
seen in younger age group i.e. mean age 48.40 ± 
20.9 years. Similar results were shared by Turaga et al 
who stated that mean age group of seizures patients 
was 50.9 ± 17.27 years.1 Law et al stated that 
younger age and higher NIHSS are associated with 
early seizures.3A meta-analysis by Gasparini et al 
showed that early seizures were more commonly seen 
in younger patients as compared to elders.16 Breitweg 
et al also reported in their study that early seizures are 
associated with younger patients and late on may 

present as late onset epilepsy.17 

In our study most of the patients with early seizures had 
NIHSS score in between 7-25 i-e moderate severity. 
Zöllner et al reported that NIHSS was a good predictor 
of early onset seizures after stroke and higher the 
NIHSS higher the chances of early seizures.18  Moreira 
et al showed that higher NIHSS was associated with 
higher rate of early seizures in post stroke patients.19 

Castro-Apolo et al and Lio et al in two different studies 
also reported that higher the NIHSS more the chances 
of developing early seizures.20,21 20 patients (38.46%) 
in our study who had early seizures had ischemic stroke 
in cortical region (p value 0.003). These results are 
similar to meta-analysis by LEE et al in that cortical 
involvement, younger age and large area involved were 
strong factors associate with early seizures.22 A 
meta-analysis by Baudin et al showed that early 
seizures were associated with cortical region lesions, 
hypertension and low GCS on presentation.23 Galovic et 
al and Zelano et al also stated in their studies that early 
seizures were more likely when cortical region is 
involved.24,25

The limitation of our study is that it only included early 
seizures and late seizures were not included. Also it 
does not include patient hospital stay, and further out 
patient department follow up, which if included will 
have commented on long term outcomes and help in 
long term management of patients with early seizures.

CONCLUSION
We conclude that early seizures frequency was quite 
higher (16.77%) in our study as compared to other 
similar studies. Early seizures were associated with 
younger age, cortical region lesion, ischemic stroke, 
followed by cerebral venous thrombosis. The higher 
NIHSS score and greater disability is associated with 
increased incidence of early seizures
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