
A lthough the annual incidence and death rates
from stroke have declined steadily in the

developed countries during the last few decades,
stroke remains the third leading cause of medically
related deaths and the second most frequent cause of
neurologic morbidity in the developed world.1
Neurological, cardiac and systemic complications
during the first days to weeks after stroke can cause
substantial morbidity and mortality.2 Stroke could
be regarded as the most frequent cause of epilepsy
in adults, especially in those over 60 years.3 The
frequency of cerebrovascular etiology of epilepsy is
estimated at 3-30% and the rate is significantly
higher in studies carried out in the developed
world.4,5 Most stroke patients with epilepsy have just
one attack, recurrent attacks of seizure are observed
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in just 3-4% of stroke patients. Acute or remote
history of stroke is the most common etiology of
status epilepticus in the elderly.6,7 Seizure is more
common in ischemic (infarction) stroke than that
due to hemorrhage. Involvement of the cortical
region is seen in most of the patients with seizure,
approximately 86% of the lesions involved cortical
areas exclusively or in addition to subcortical areas
on CT scan of the brain.8 In cases of subcortical
infarction, epileptic seizures tend to occur early
after stroke and have a lower one-year recurrence
risk.9  Lesion location and stroke subtype are strong
determinants of the risk of epileptic seizure, even
after adjusting for stroke severity.10 The presence of
large cortical infarcts and the presence of apparently
preserved cerebral tissue within the infarcted area
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Objectives: This study was designed to estimate the
incidence of seizures in patients with stroke and its
relative frequency with each type of stroke, to find the
frequency of early and late seizures, recurrent seizure,
and the EEG findings.

Methods: This is a cross sectional study that enrolled
176 randomly selected patients with stroke admitted to
Al-Yarmouk, Teaching Hospital, Baghdad, Iraq during
the period between October 1998 and June 2001.  Out of
these, 42 patients with post-stroke seizure were chosen to
undergo thorough clinical examination and
investigations. 

Results: Seizures had been observed in 42 patients with
stroke (23.9% of the sample). Single seizure without
recurrence had been observed in 83.3% of those with
post-stroke seizures (35 patients). Electroencephalograph
results showed abnormal findings in 66.6% of those with
post-stroke seizure (28 patients). Twenty-five patients

(59.5%) of those with post-stroke seizure had ischemic
stroke according to brain CT scan. In addition, this study
revealed that 69.1% of the seizures were primary
generalized seizures and 38.1% were partial seizures. In
this study, it was found that 50% of the patients (21
patients) had early onset seizure, namely, within the first
week, while only 14.3% of them had seizure during the
3rd week after the stroke event.

Conclusions: This study indicated that post-stroke
seizures are quite a common problem in the management
of patients with stroke but they are usually single without
recurrence. Ischemic stroke is the most common cause of
post-stroke seizure, and generalized seizure is the most
common type. In addition, this study indicated that the
initial 2 weeks after stroke carry the highest risk for
stroke patients to have a seizure.
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stroke, and 5 patients had subarachnoid
hemorrhage) (Table 1).  Regarding the onset of
seizure, it was found that 21 patients (50% of those
with post-stroke seizure) developed seizure during
the first week of their hospital admission, 15
patients (35.7%) developed seizures during the
second week, while only 6 patients (14.3% of those
with post-stroke seizure) had seizure during the
third week of admission.

Discussion.  Post-stroke seizure is a common
problem that every physician may face in his
clinical practice. Its effect on patients’mortality and
morbidity stimulates many research workers to
clarify its related demographic and epidemiological
factors. In patients over the age of 50 years, the
cause of seizures is vascular in approximately
30-40%.3,4,12 In addition, the development of seizure
and particularly status epilepticus can affect the
outcome of stroke patients due to the synergistic
effect of combined injuries of status epilepticus and
cerebral vascular ischemia.13  The presence of an
epileptiform discharge on EEG examination, which
occurs in approximately 75% of cases of post-stroke
seizure (66.7% of the sample included in this study),
is an important predictor for ongoing or recurrent
seizures. An early EEG examination is very helpful
in making the proper therapeutic decision, taking
into consideration that single seizure is not an
indication for initiation of anti-epileptic drugs. In
addition, epileptiform discharges are important for
early recognition of status epilepticus risk.14,15

The other important determinant of the
post-stroke seizure risk is the lesion location and the
stroke subtype. The incidence of seizure in
hemorrhagic or ischemic stroke is variable from one
study to another. Some studies revealed a higher
incidence of seizure among patients with
intracerebral or subarachnoid hemorrhages, while
others indicated that epileptic seizures are more
common among patients with ischemic stroke (this
study showed a higher incidence of seizure among
ischemic stroke patients, 50% of those with

could be regarded as predictive factors for seizure
development in patients with stroke. Although
seizures are rare in patients with lacunar infarction,
the presence of associated leukoaraiosis increases
the risk of epileptic seizure. In addition, the risk is
also increased in those patients with other medical
problems known to lower seizure threshold, such as
renal failure.11

This study had been designed for determination
of the frequency of post-stroke seizure, the
frequency of EEG and brain CT scan abnormalities,
frequency of partial and generalized seizure, and
detection of the relative frequency of early and late
onset seizures.

Methods. This is a cross sectional study that
enrolled 176 patients with stroke. The sample had
been randomly selected from patients admitted to
Al-Yarmouk Teaching Hospital, Baghdad, Iraq
during the period between October 1998 and June
2001. From this sample, 42 patients with seizures
during their hospital admission were chosen to be
the main sample of this study and were subjected to
thorough physical examination and laboratory
investigations including complete blood picture,
erythrocyte sedimentation rate, fasting blood sugar,
blood urea & electrolytes, EEG and CT scan of the
brain.

Results.  Seizures developed in 24 men (57.1%
of the total sample) and 18 women (42.9% of the
total sample) with a 1.33:1 male to female ratio. The
mean age of patients with seizure during the
admission for stroke was 58 years. The duration of
admission ranged between 3-21 days. This study
indicated that seizure had been observed in 42
patients with stroke (23.9% of the total sample).
Thirty-five of the 42 patients with post-stroke
seizure (83.3%) had single seizure without
recurrence, while recurrent seizure had been
observed in the remaining 7 patients (16.7%).  It had
been observed that EEG was abnormal
(disorganized background, spike and slow wave) in
28 patients (66.7% of those with post-stoke seizure),
while it was normal in the remaining 14 patients
(33.3% of those with post-stoke seizure).
Computerized tomography scan of the brain had
shown features of ischemic stroke (infarction) in 25
patients (59.5% of those with post-stoke seizure).
This group includes 16 patients (64%) who
developed primary generalized while 9 patients 36%
developed partial seizures. This study indicated that
16 patients (38.1% of those with post-stroke
seizure) had partial seizures (9 had ischemic stroke,
5 hemorrhagic stroke while only 2 had subarachnoid
hemorrhage). However, primary generalized seizure
was observed in 26 patients (61.9%) (16 patients
had ischemic stroke, 5 patients had hemorrhagic

Table 1 - Patients’ distribution according to brain CT scan findings
and type of seizure.

Brain CT scan findings

Ischemic stroke (infarction)

Hemorrhagic stroke

Subarachnoid  hemorrhage

Total

n

25

10

7

42

(%)

 
(59.5)

 
(23.8)

 
(16.7)

(100)

Type of seizure

Partial
Generalized

Partial
Generalized

Partial
Generalized

Partial
Generalized

n

  9
16

  5
  5

  2
  5

16
26

(%)

(36)
(64)

(50)    
(50)    

(28.58)
(71.42)

 (38.1)
 (61.9)



Post-stroke seizure ... Al-Mahdawi

       
 256    Neurosciences 2004; Vol. 9 (4)

References  

  1. Pulsinelli WA. Cerebrovascular diseases-principles. In:
Goldman L, Bennmett JC, editors. Cecil Textbook of
Medicine. Philadelphia (PA): WB Saunders; 2000. p.
2092-2098.

  2. Van-der-Worp HB, Kappelle LJ. Complications of acute
ischemic stroke. Cerebrovasc Dis 1998; 8: 124-132.

  3. Martinez-Garcia FA, Villarde R, Salmeron P, Morales A,
Molto JM, Fernandez-Berreiro A. late onset epileptic crises
and cerebrovascular disease. Rev Neurol 1998; 27:
671-675.

  4. Romaniak A, Baranska-Gienszczak M. Post-stroke
epilepsy. Neurol Neurochir Pol 1998; 32: 603-613.

  5. Oslen TS. Post-stroke epilepsy. Curr Atheroscler Rep
2001; 3: 340-344.

  6. Delanty N, French JA, Labor DR, Pedley TA, Rowan AJ.
Status epilepticus arising de novo in hospitalized patients:
an analysis of 41 patients. Seizure 2001; 10: 116-119.

  7. Waterhouse EJ, Delorenzo RJ. Status epilepticus in older
patients: epidemiology and treatment options. Drugs Aging
2001; 18: 133-142.

  8. Dhanka AK, Misra UK, Kalita J. Seizures after stroke: a
prospective clinical study. Neurol India 2001; 49: 33-36.

  9. Bentes C, Pimentel J, Ferro JM. Epileptic seizure following
subcortical infarcts. Cerebrovasc Dis 2001; 12: 331-334.

10. Labovite DL, Hauser WA, Sacco RL. Prevalence and
predictors of early seizure and status epilepticus after first
stroke. Neurology 2001; 57: 200-206.

11. Awada A, Omjola MF, Obeid T. Late epileptic seizures
after cerebral infarction. Acta Neurol Scan 1999; 99:
265-268.

12. Santos S, Mauri JA, Lopez del Val J, Tejero C, Morales F.
symptomatic epilepsy: review of 208 patients. Rev Neurol
1999; 28: 846-849.

13. Holt Seitz A, Wirrell EC, Sundaram MB. Seizures in the
elderly: etiology and prognosis. Can J Neurol Sci 1999; 26:
110-114.

14. Niedzielska K, Baranska-Gieruszczak M, Kuran W, Rzeski
M, Romaniak A, Ryglewics D et al. [EEG value in cases of
epileptic seizures in early phase of stroke.] Neurol
Neurochir Pol 2001; 35: 595-603. Polish.

15. Bladin CF, Alexandrov AV, Bellavance A, Bornstein N,
Chambers B, Cole R et al. Seizures after stroke: a
prospective multi-center study. Arch Neurol 2000; 57:
1617-1622.

16. Berges S, Moulin T, Berger E, Tatu L, Sablot D, Challier B,
et al. Seizures and epilepsy following strokes: recurrence
factors. Eur Neurol 2000; 43: 3-8.

17. Gilad R, Lampl Y, Eschel Y, Sadeh M. Antiepileptic
treatment in patients with early post-ischemic stroke
seizure: a retrospective study. Cerebrovasc Dis 2001; 12:
39-43.

18. Baranska-Gieruszczak M, Romaniak A, Ryglewicz D,
Niedzielska K, Czlonkowska A. [Epileptic seizures in
post-stroke patients.] Neurol Neurochir Pol 1999; 33:
815-823. Polish.

19. Bozic K, Zikic M, Misic Pavkov G, Kelemen A,
Gvozdenovic S, Knezevic S. Occurrence, causes, and
clinical characteristics of status epilepsy in adults. Med
Pregl 1998; 51: 254-258.

post-stroke seizure). This variability could be
attributed to the variation in sample selection.

The time of seizure onset is an important factor
that affects the risk of seizure recurrence and
patients’outcome. It is well documented that late
onset seizure (after the first week) is associated with
a higher rate of seizure recurrence than its rate
among patients with early onset post-stroke
seizure.8,15,16 Early onset post-stroke seizure occurs
in approximately 50-77% of those with post-stroke
seizure (in this study it was 50% of the sample).

Albeit late onset post-stroke seizure is less
common than early onset post-stroke seizure
(33-50% of those with post-stroke seizure), its effect
on the outcome of stroke patients is more
pronounced than early onset seizure, which has a
negligible effect on the outcome. Recurrent seizure
occurs in approximately 30% of patients with early
onset post-stroke seizure compared to more than
50% of those with late-onset post-stroke seizure.5
This epidemiologic phenomenon creates a
controversy in making the decision of starting
anti-epileptic therapy. Late onset post-stroke seizure
responds well to anti-epileptic drugs, which have a
marked effect on the outcome and on the prevention
of seizure recurrence.4 Alternately, many studies
have indicated that early onset seizures do not
require long term anti-epileptic therapy.4 However,
some studies revealed that anti-epileptic therapy for
early post-stroke seizure could be regarded as an
option in the medical management of post-stroke
seizure and indicated that it can also reduce the risk
of seizure recurrence but without any influence on
the development of recurrent seizures after
discontinuing medication.17

The other important point that should be
considered in the follow up of stroke patients is the
type of seizure, namely, whether partial or
generalized. Generalized seizure is the most
frequent type. Approximately 60% of post-stroke
seizures are of the generalized type, followed by the
simple partial seizure3,18 (in this study 69.1% of all
post-stroke seizures were generalized).19 

The duration of follow up is variable, some
patients may die, and some do not follow their
program of checking, for this reason we cannot
determine the percentage of seizures post stroke that
evolve into epilepsy.


