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ABSTRACT

Background: About 11% of all epilepsies and 30% of newly diagnosed seizures in those older than 60 years have been reported to follow
cerebrovascular accidents. Acute symptomatic (early) seizures occur in 3-8% of patients, more commonly in those with severe cortical strokes
and intra-parenchymal hemorrhages. This study was undertaken to determine the incidence, risk factors and clinical outcome for early seizures
afteracute stroke.

Aims and objectives: To study the incidence, risk factors and clinical outcomes of early seizures in post stroke patients in a tertiary care
hospital.

Study design: This prospective observational analytical study was conducted from -01-06-2017 to 31-01-2019 in Max Superspeciality
Hospital Saket New Delhi. All consecutive patients of acute stroke fulfilling the inclusion and exclusion criteria were included in the study.
Inclusion criteria and exclusion criteria: All patients with acute ischemic or hemorrhagic stroke with age above 18 years, either male or
female were included in the study. Patients with a history of seizure or epilepsy before admission, patients with SAH, venous infarct and causes
otherthan vascular origin were excluded from the study.

Results and observation: Out of two hundred and fifty (n=250) patients of acute stroke included in the study early seizures were diagnosed in
29 patients (11.6%).

Conclusions: We concluded that the incidence of post stroke early seizures was 11.6% in our study. We found that Patients with post stroke
early seizures had higher NIHSS score, low GCS score and higher modified Rankin score at the time of admission. We recommend that stroke
scores like NIHSS, ICH, GCS and mRS should be applied to all the patients of acute stroke to stratify the patients with regard to their risk of
developing early seizures and prognosticating the clinical outcome.
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INTRODUCTION Definitions

About 11% of all epilepsies and 30% of newly diagnosed Stroke is defined according to the WHO's criteria as sudden
seizures in those older than 60 years have been reported to onset of signs of focal or global disturbance of cerebral
follow cerebrovascular accidents'. Acute symptomatic function lasting more than 24 hours with no apparent non-
(early) seizures occur in 3-8% of patients, more commonly vascular cause’.

in those with severe cortical strokes and intra-parenchymal
hemorrhages’. Late seizures occur in about 8% of patients
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seizures after acute stroke.
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Early seizures are defined when they appear within the first

7 days after acute stroke onset .

Aims and objectives: To study the incidence, risk factors
and clinical outcomes of early seizures in post stroke
patients in a tertiary care hospital.

Primary objective: To determine the risk factors of early
seizures in post stroke patients.

Secondary objective: To determine the outcome in post
stroke patients of early seizures using modified Rankin
Scale.

Material and methods

Study population: Consecutive patients of acute stroke
admitted in Max Superspeciality Hospital New Delhi,
fulfilling the following inclusion and exclusion criteria
were included in the study. This prospective observational
analytical study was conducted from -01-06-2017 to 31-01-
2019.

Inclusion criteria
1. Ageabove 18 years, either male or female.

2. All the consecutive patients with acute ischemic or
hemorrhagic stroke.

Exclusion criteria

1. Patients with a history of seizure or epilepsy before
admission.

2. Patients with causes other than vascular origin.
3. Patients with SAH, venous infarct.

Data Collection: Acute stroke patients were subjected to
detailed history and clinical examination. Data on vascular
risk factors including age, gender, Hypertension
(BP>140/90mmhg), Type II Diabetes, dyslipidemias,
Ischemic Heart Disease, Atrial Fibrillation, were obtained.
All patients underwent CT or MRI brain according to stroke
protocol on admission. Stroke severity was evaluated at
admission using the National Institute of Health Stroke
Scale (NIHSS) and modified Rankin Scale (mRS). Seizures
were classified as focal with or without impaired awareness
or generalized tonic clonic seizures (GTCS) or non-
convulsive seizures (NCSE). Routine investigations
including Hemogram, serum biochemistry especially serum
Electrolytes, liver function test, kidney function test
,random blood sugar, HbA1C to rule out any metabolic
abnormality which can be responsible for seizures were

done. Electroencephalogram was done in all patients of
stroke with seizures at the earliest possible time.

Methods of measurement of outcome of interest:

Primary outcome: Risk factors for early seizures were
identified through logistic regression with seizures and no
seizures as dependent variables and risk factors such as
Hypertension, Type II Diabetes Mellitus, Hyperlipidemia
were taken independent variables. Their odds ratio were
worked out along with the 95% confidence interval and
statistical significance was at 5% level

Secondary outcome: Clinical outcome were measured
including mortality and disability at discharge according to
Modified Rankin Score. mRS 0,1,2 was taken as non-
disabling stroke and 3,4, as disabling stroke

Statistical Methods: Incidence of early seizures were
worked up as percentage of total cases of stroke that will
have seizures within 7 days. Risk factors for early seizures
were identified through logistic regression with seizures
and no seizures as dependent variables and risk factors such
as Hypertension, Type II Diabetes Mellitus,
Hyperlipidaemia will be independent variables. There odds
ratio was worked out along with the 95% confidence
interval and statistical significance was at 5% level. Clinical
outcomes such as post stroke mortality/ disability was
assessed in terms of percentage of cases experiencing early
seizures as compared with patients not experiencing
seizures. These percentages were compared by Chi-square
test. SPSS20 was used for computation.

Results and observation: Total two hundred and fifty
(n=250) patients of acute stroke were included in the study
.Two hundred twenty patients (88%) had acute ischemic
stroke and thirty patients (12%) had acute hemorrhagic
stroke. Two hundred and twenty one (n=221) patients
(88.4%) of acute stroke did not have early seizures. Early
seizures were diagnosed in 29 patients (11.6%). (Figure-1)
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Fig. 1: Percentage post stroke early seizures
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Table: 1: Demographic profile of patients with Acute stroke

Total No. of patients Early Seizures
N=250

Yes (n=29) No (n=221) p Value
Age of patients (Mean + | 64.83 +16.45 62.13 +14.18 | 0.396
SD
Sex (M:F) 1.4:1 2.2:1 0.272
Systolic Blood Pressure | 146.50 +36.62 143.89 +26.6 | 0.641
(mean + SD)
DBP (mean + SD) 82.77 +18.49 85.15+12.3 0.508
Level of Consciousness | 8.41 +4.88 14.64 +1.50 <0.001
GCS (mean + SD)
CAD 7 (41.7%) 46 (20.8) 0.681
HTN 22 (75.5%) 139 (62.9%) 0.170
AF 4(7.2%) 16 (13.8%) 0.385
HbAIC (mean + SD) 5.94+1.15 6.27 + 1.69 0.328

Risk factors for acute stroke with early seizures:

All the patients were evaluated for preexisting risk factors
like glycemic control (Hbalc), presence of coronary artery
disease, Type II Diabetes Mellitus, Hypertension, and ECG
abnormities like atrial fibrillation. No significant difference
in occurrence of ES was noticed in relation to premorbid
risk factors as shown in Table 2.

Table 2: Showing co morbidities of
patients included in the study.

Early seizures P value
No Yes
HTN n %o n %o
no 82 37.1 | 7 24.1 0.170
yes 139 | 62.9 [ 22 75.9
total 221 100 | 29 100
DM 0.573
No 125 56.6 [ 18 62.1
Yes 96 434 [ 11 37.9
Total 221 100 | 29 100
ECG 0.616
Non AF 203 91.8 | 24 82.7
AF 18 8.14 | 5 17.24
Total 221 100 | 29 100
CAD 0.681
No 175 79.2 | 22 75.9
Yes 46 208 | 7 24.1
Total 221 100 | 29 100

Ischemic stroke were classified as cortical, subcortical and
combined cortical and subcortical based on neuroimaging.
Size of the ischemic infarcts was classified as small if lesion
is <1.5 cms, medium if lesion was in a cortical superficial
branch of MCA or lesion was involving the MCA deep
branch, or lesion is in a cortical superficial branch of PCA or
lesion was involving the PCA branch or lesion in a cortical
superficial branch of ACA. Large if the lesion was involving

the whole territory of ACA or lesion was involving 2 cortical
superficial branches of MCA or the lesion was involving a
cortical superficial branch of MCA associated to the MCA
deep branch or the lesion was involving more than 1 artery
territory and lesions involving Brainstem or Cerebellum
>1.5 cms. We found that 45.6% had cortical, 29.2% had
subcortical and 13.2% had combined cortical and
subcortical involvement.When the area of infarct was
compared in patients of acute stroke with and without early
seizures, it was found that 58.8% of patients of early
seizures (n = 10) had combined cortical and subcortical
involvement which is statistically significant
(p=<0.001,Table 3.

Table: 3: GCS score of patients with acute
stroke with or without seizures at admission

Infarct Regions in MRI/CT Early Seizure p
No | Yes value
n| % N= 1%
Cortical 112 552 |2 11.8 | <0.00
Subcortical 68 335 |5 29.4 1
Cortical+ Subcortical 23 11.3 10 58.8
Total 203 100 17 100

We found that 42.2% patients had small infarct, 39.6% had
medium size infarct and 12.7% had large infarct on CT
/MRI. Seventy percent (70.5%) of patients (n=12) of early
seizures had large infarct on CT/MRI which is statistically
significant as shown in Figure -2

Size in Infarct

80.0% Early Seizure No 70.5%
70.0% ® Early Seizure Yes
60.0%

% 50.0% 45.3% 46.7%

| < 40.0%

| = 300% 232%

20.0%
10.0% 5.8% Ll
0.0% sseshan]

Smal Medium Large

Fig. 2 :mRS score at admission in patients of acute stroke with and without ES

In patients of hemorrhagic stroke, the size was considered
large if the maximal diameter of the lesion was > 3 cms. Out
of 12 patients of ICH with ES, 91.6% (n=11) of patients had
large bleed which is statistically significant. ICH score was
evaluated in patients with hemorrhagic stroke at admission.
Out of 30 patients, 12 patients ( 40%) had ICH score of
>3.When the comparison was made between the patients
with and without seizures, the occurrence of ES was
significantly higher (66.66% vs 22.2%) with ICH score of
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>3.(p<0.001.Table-4.

Table 4 : ICH score of patients with acute stroke with
and without early seizure

ICH score Early Seizure P
No Yes Value
n % n Y%
<3 14 77.7% 4 33.3% | 0.001
>3 4 22.22% | 8 66.6%
Total 18 100% 12 100%

The most common type of seizure observed was generalized
tonic clonic seizure (41.37%). Eleven patients (37.9%) had
non-convulsive status epileptics and 6 had focal seizures
(20.68%).

GCS score was evaluated in all patients of acute stroke at
admission. It was observed that 91.6% had GCS score more
than 8 and 8.4% had GCS of < 8. In patients with early
seizures, 55.17 % had a score < 8 and 44.8% had score more
than 8. The mean GCS score of patients with early seizures
was (8.41+ 4.88) and without seizures was (14.64+1.50)
which was statistically significant (p=<0.001)( Table-5)

Table: 5: GCS score of patients with acute stroke with
or without seizures at admission

GCS at Early Seizure p Value
admission | No Yes

n % n %
>8 216 | 97.7 | 13 448 <0.001
<8 5 2.26 | 16 55.17
Total 221 100 | 29 100%

All the patients of acute stroke at admission were evaluated
with NIHSS for assessing the severity of stroke. Two
hundred and eleven patients (84.4%) had score of less than
16 and 15.6% (n=39) had score of >16.When comparison
was made between two groups with and without early
seizures, it was found that 72.41% of patients with early
seizures had a NIHSS score of more than >16 at admission
and only 8.14% of patients without seizures had the score of
>16. The mean NIHSS score in patients with early seizures
at admission was (13.76 + 7.68) and those without seizures
was (5.77 = 4.31) which was statistically significant
(p<0.001) (Table 6)

Table: 6: NIHSS score in patients of acute stroke with
and without seizures

NIHSS at Early Seizure p Value
admission No Yes

n % n %
<16 203 91.8 8 27.58 | <0.001
18 8.14 21 72.41
Total 221 100 29 100

The mRS score was evaluated in all patients of acute stroke
at admission. Eighty patients (32%) had mRS score of <2,
and 170 patients (68%) had score of >2 at admission. When
mRS score at admission was compared between patients
with early seizures and without seizures, it was found that
early seizures occurred in 89.6% of patients of acute stroke
with a score of >2. These findings were statistically
significant (p<0.001- Figure - 3).
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Fig. 3 : mRS score at admission in patients of acute stroke with
and without ES
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Fig. 4: mRS score at discharge of patients of acute stroke

Modified Rankin Score at discharge: Sixty nine patients
had disabling stroke ~ (mRS>2) at discharge. Out of these
,twenty three patients (79.3%) had ES. The mean mRS at
discharge was 41.69 in patients of acute stroke with early
seizures as compared to without seizures which is
statistically significant (p<0.001) ( Table 7).

Table-7: Mean mRS score of patients with post stroke early
seizures at discharge

Early Seizure p
No Yes Value
Median | Min - | Mean+ | Median | Min -
B Max SD Max
mRS at | .. 2.00 1-6 4.00+ | 4.00 1-6 <0.001
D/S 1.69

Improvement or deterioration of mRS score at
discharge :

It was observed that 31% of patients of acute stroke with
early seizures had worsening of mRS score at discharge
(over a period of 7 days ) as compared to only 5% of
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patients without seizure group who showed worsening
which is statistically significant (p=<001). Figure -5).

Improvement/deterioration of mRS
M Early Seizure No
60.0% ag.4% S17% W Early Seizure Yes
50.0% _ 45.9%
e 31.0%
3 300% -
# 200% s
10.0% - 5.0%
0.0% - T
Imp rovement Deterioration Same

Fig. 5: Improvement and deterioration of mRS of patients with
acute stroke with and without ES at discharge.

DISCUSSION:

The rate of early seizures after stroke varies widely in the
literature (2.742.8%) due to different inclusion criteria,
study designs, and detection modes6-14. The Oxford shire
community stroke 15 project suggested a cumulative risk of
11.5% for the development of seizures within 5 years. The
incidence of early seizures in our study was almost same
about 11.6%. However, the reported rate of post stroke
early seizures in our study was higher than that reported (2%
to 6%) in other prospective studies 3,2,16.We did not find
any significant association between the presence of co-
morbidities like Hypertension, Diabetes mellitus, Ischemic
Heart disease, Atrial fibrillation with post stroke early
seizures, which is consistent with studies published by
Labovitz et al10 and Lamy et a 16.We found that a higher
NIHSS score (>20) increases the risk for the development
of seizures. This finding is supported by Bladinet al ,
Goswami RP et al17 and Cornado J et al7. Szaflarski et al
18 found that the patients with seizures had significantly
lower initial Glasgow Coma Scale (GCS) scores, higher
National Institutes of Health (NIH) Stroke Scale (NIHSS)
score, higher 30-day mortality and had a higher incidence of
hemorrhagic stroke than patients without seizure. It was
also found that prestroke modified Rankin Score (mRS) >1
was an independent risk factor for development of post
stroke seizures. Along with NIHSS score we measured the
stroke severity with mRS and GCS at admission .We found
that patients with post stroke early seizures had lower GCS
score (<10) and higher mRS (>2) at admission in
comparison with those patients without seizures.
Significant number of patients with seizures had
deterioration of mRS in the hospital leading to increase
mortality and disability. So in our study low GCS score,

high NIHSS and high Modified Rankin Score were
independently associated with development of post stroke
seizures.

CONCLUSIONS:
We made following conclusions:

1. The incidence of post stroke early seizures is 11.6% in
our study.

2. No association between Age and Gender were found
between patients with ES and without ES.

3. We did not find any significant correlation between
presence of co morbidities like Hypertension, Diabetes
mellitus, Ischemic Heart disease, Atrial fibrillation with
occurrence of early seizures in patients of acute stroke.

4. Patients with post stroke early seizures had higher
NIHSS score, low GCS score and higher modified
Rankin score at the time of admission.

RECOMMENDATION:

We recommend that stroke scores like NIHSS, ICH, GCS
and mRS should be applied to all the patients of acute stroke
to stratify the patients with regard to their risk of developing
early seizures and prognosticating the clinical outcome.
This will enable the clinicians to standardize the patient care
and treatment including use of prophylactic antiepileptic
medications.

Ethical consideration:

This research was carried out in accordance with the basic
principles defined in ICMR ' ethical guidelines for
biomedical research on human participants (2006);

CDSCO' guidence on good clinical practice for clinical

research India. The study was conducted only after the

approval by the Scientific and Ethics committees of the
hospital participating in the study.
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