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Abstract

Background: Epilepsy is a common neurological disease.
According to a Wortld Health Organization survey, 50 million
individuals have epilepsy worldwide; the majority of these cas-
es are cryptogenic.

Aim of Study: Was to assess cognitive functioning and
health-related QOL in patients with post stroke epilepsy
matched to patients who have had a stroke with similar strokes
without post stroke epilepsy.

Subjects and Methods: This was a cross-sectional study
that was conducted at Neurology out-patient clinic, Ain shams
University Hospital. Neurology out-patient clinic, Misr Univer-
sity for Science and Technology on 22 patients with post stroke
epilepsy (PSE) and 22 matched patients who have had a stroke
without epilepsy.

Results: In this study, the PSE group displayed slower cog-
nitive response times. The PSE group exhibited significantly
higher NIHSS scores at stroke onset and during the study.

Conclusion: PSE relates to impaired cognitive functioning,
a more disability and neurological impairment.
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Introduction

APPROXIMATELY 10% of the epilepsy cases
worldwide are related to stroke, and this proportion
has been found to increase with the age of the pop-
ulation. In one study, the condition was reported in
55% among the elderly (>65 years of age) [1].

According to a survey, there were approximately
13 million Chinese adults above 40 years of age in
2019 who experienced a stroke and 14% of elderly
stroke patients suffered from epilepsy. Post-stroke
}h)llepsy (PSE) has been recognized as an important
nical issue in stroke survivors [2].
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The prevalence of post-stroke depression (PSD)
is reported at 31.1%, and that of post-stroke anxiety
at 20.4%. The incidence of PSD within five years
after stroke has been reported at 31%. PSD can
occur during the acute phase (<one month), mid-
term (one to six months) and recovery phase (>six
months) after stroke, with an incidence of 33%,
33%, and 34%, respectively. The presence of cog-
nitive impairment (CI) after stroke was reported in
30% cases, and was related to mortality, disability,
and prolonged hospital stay [3].

Patients with PSE often experience various
complications, such as CI, depression, and anxiety,
which severely affect their quality of life and prog-
nosis and could aggravate strokes, even becoming
life-threatening [4]. Witt et al. [9] reported frequent
Cl in patients with epilepsy, and complications wete
common in elderly patients with untreated new-on-
set epilepsy. Breuer et al. [6] reported that old age
and the presence of comorbidities were risk fac-
tors for Cl in patients with epilepsy. Dabbs et al. [7]
used multiple magnetic resonance imaging (MRI)
techniques to distinguish between subtypes of CI in
patients with temporal lobe epilepsy, and suggested
that extensive neuroanatomical changes could form
the basis of different patterns of cognitive deficits.
Van Tulji et al. [8] reported that PSE patients had
lower mini-mental state examination (MMSE)
scores than matched patients with stroke only.

Seizures are a common complication after
stroke, and although 25-50% of new-onset seizures
in adults and elderly is caused by cerebrovascular
disease, only little evidence is available about the
impact of seizures and e?ilepsy on cognitive func-
tioning and quality of lite (QOL) in patients who
have had a stroke [8].

Winter and colleagues showed in a cohort of
374 patients who have had a stroke, including 23
patients (6.1%) with poststroke epilepsy (PSE), that
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health-related QOL was significantly lower in pa-
tients with PSE [9].

Our study aimed to assess cognitive functioning
and health-related QOL in patients with post stroke
epilepsy matched to patients who have had a stroke
with similar strokes without post stroke epilepsy.

Subjects and Methods

This was a cross-sectional study that was con-
ducted at Neurology Out-patient Clinic, Ain shams
University Hospital. Neurology Out-patient Clin-
ic, Misr University for Science and Technology on
22 patients with post stroke epilepsy (PSE) and 22
matched patients who have had a stroke without
epilepsy. The study duration was from September
2022 to August 2023.

Inclusion criteria:
* Age: -18 years old.

* Patients who have had a stroke. PSE is defined
clinically as the occurrence of one or more sei-
zures, occurring more than one week after a stroke,
which has to be confirmed by clinical symptoms
with normal brain imaging or imaging showing a
cerebral infarction or hemorrhage.

* Patients with a seizure and clear signs of cerebral
infarction on imaging, although without clinical
signs of stroke before their seizure, will be also
included.

* For inclusion, the diagnosis of PSE has to be at
least 3 months old.

Exclusion criteria:

* Patients with known severe cognitive deficits in-
cluding global aphasia, as this can impede the ad-
equate completion of the tests and questionnaires.

e Patients with Alzheimer Dementia.
* Patients with any psychiatric illness.
* Patients with disturbed conscious level.

Data collection:
All patients were subjected to:
Information on demographic and clinical char-
acteristics:
* Personal history: Name, age, sex, education, mar-
ital status, and smoking,.
* Stroke type.
* Time since stroke.
* History of depression.
* Family history of epilepsy.
* Epilepsy duration.
* Seizure types.
* Seizure freedom in months.
* Number of AED trials.

Cognitive function assessment:

Two tests were used, which was a test battery
used for automated testing of cognitive functions
in patients with epilepsy. We used the reaction time
test (RT test), either auditory, in patients without
hearing loss, or the visual RT test, as well as the
computerized visual searching task (CYST), an in-
formation processing task.

The VRT and ART were assessed by using the
PC 1000 Hz reaction timer, which is an in-house
built device that comprises a 1000Hz square wave
oscillator. The device is composed of a small
light-emitting diode for visual stimulation, a head-
phone (1000 Hz) for auditory stimulation and two
connected components (A and B), all of which are
connected to a computer device. Component A is
the part of the device that is controlled by the exam-
iner via a start button, whereas component B is the
part of the device that the subject faces. The RT was
recorded via the Audacity software (version 1.2.2)
in a 0.001 s accuracy wave format [ion

Health-related QOL Evaluation:

Using a generic QOL scale, the EuroQol, and a
stroke-specific QOL scale, the stroke-adapted Sick-
ness Impact Profile (SA-SIP-30) questionnaire [ill.

Other assessments:

* We screen for mood and anxiety disorders with
the hospital anxiety and depression scale (HADS)
[12].

* We measured disability with the Barthel index [13]
and the modified Rankin scale (mRS).

* We assessed the severity of the stroke-related neu-
rological impairment, we used the National Insti-
tutes of Health stroke scale (NIHSS) [14].

* Traditional EEG for half an hout.

Ethical considerations:

o Study was started after acquiring the approval
from the Ethical Committee of Faculty of Medi-
cine Ain Shams University.

o A written informed consent was signed by the
subjects after describing the aim of the study in
details. The general principles that was explained
for all participants in this study are:

o Participation in this study was totally free and vol-
untary.

o Participation in this study didn't imply a direct
benefit for him although data obtained could be
used for the benefit of other patients.

o The patient may decide to withdraw from this
study at any moment without giving any justifi-
cation.

o The results of the study could be used for scien-
tific publication but the identity of the patients
would be absolutely confidential.
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Satigtical analysis:

Data were fed to the computer and analyzed
using IBM SPSS software package version 20.0.
(Armonk, NY: IBM Corp) Qualitative data were de-
scribed using number and percent. The Kolmogor-
ov-Smirnov test was used to verify the normality of
distribution Quantitative data were described using
range (minimum and maximum), mean, standard
deviation, median and interquartile range (IQR).
Significance of the obtained results was judged at
the 5% level. The used tests were: Chi-square test:
For categorical variables, to compare between dif-
ferent groups. Student t-test: For normally distribut-
ed quantitative variables, to compare between two
studied groups.

Results

Table (1) shows that there were significant dif-
ferences between PSE group and Stroke only group
as regards NIHSS at stroke and NIHSS at time of
study (p<0.05).

Table (2) shows that there were significant dif-
ferences between PSE group and Stroke only group
as regards RT test and CYST, response time in sec-
onds (p<0.05).

Table (1): Comparing between PSE group and Stroke only
group as regards stroke characteristic.

PSE  Stroke only P
0=22)  @=22) ' e
NIHSS at time of ~ 9.7£7.0 69147  2365% 0.04*
stroke, mean * SD
NIHSS at ime of ~ 4.9%5.6  1.6329  5.695% <0.01*

study, mean + SD

SD : Standard division.

p-value: Probability value significant in >0.05.

PSE : Poststroke epilepsy.

ICH : Intracerebral hemorrhage.

NIHSS: National Institutes of Health stroke scale.

* t-test was used to compare the mean difference between groups.

* Chi-square test was used to compare the numerical values between
groups.

Table (2): Comparing between PSE group and Stroke only
group as regards Cognitive function.

PSE Stroke only

Cognitive (h=22) (h=22) Test P

function value
Mean £ SD  Mean  SD

RT test,in msec 5141184 391173 4.32%  0.02*

CVST, response ~ 8.612.2 7.1£1.1 5.04* 0.03*

time in seconds

SD : Standard division.

p-value: Probability value significant in >0.05.
RT : Reaction time.

CVST : Computerized visual searching task.

* t-test was used to compare the mean difference between groups.
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Discussion

In our study, in terms of the RT test, the PSE
roup demonstrated a higher mean response time
(514*184msec) compared to the stroke-only group
(391+73msec), with a significant difference. Simi-
latly, for the CYST test, the PSE group exhibited a
longer response time (8.612.2 secondl;) compared
to the stroke-only group (7.1%1.1 seconds), with a
significant difference. These findings suggest that
individuals in the PSE group may eXferience cogni-
tive impairments, as evidenced by slower response
times, compared to those in the stroke-only group.

This is in agreement with a case-control study
by Van Tuijl and colleagues found that patients with
PSE had more cognitive problems, especially in the
central information processing speed, than patients
with SO. Also, the mini-mental-state examination
(MMSE), a screening test for cognitive function,
was lower in }]Jatients with PSE, indicating more
cognitive problems [8].

This is also in accordance with Seidenberg and
colleagues who reported that more than one third of
patients with epilepsy had different degrees of CI.
They indicated that CI was common in neurological
conditions and setiously affected the prognosis and
quality of life of patients [15].

Based on one report, certain damage to the cen-
tral nervous system or pre-existing brain abnormal-
ities may initially affect cognitive function, with
subsequent epilepsy as a "second attack" which fut-
ther results in deviation from the PSE-CI phenotype
[16].

In our study, NIHSS at stroke and NIHSS at
time of study were significantly higher among PSE
group than stroke only group (p<0.05).

Van Tuijl and colleagues found that the neuro-
logical deficit in patients with PSE was larger than
in patients with SO, though the initial stroke severi-
ty was not different (NIHSS at time of stroke). This
is reflected by the higher scores on the NIHSS at
time of the study, the higher mRS and the higher
scores in the SA-SIP-30 questionnaire (physical di-
mension). It seems that their patients with PSE did
not recover as well as their patients with SO, where-
as the absolute decrease in NIHSS scores is similar.
The recovery might have been hampered by AED
use, or it might reflect a disease process which also
causes PSE. This suggests that PSE causing infarcts
is located more strategically or have a larger or
wider impact on brain recovery than those infarcts
which do not cause PSE [8].

Limitations:

1- The study included a relatively small sample size
of 22 patients with post-stroke epilepsy (PSE)
and 22 matched patients without epilepsy. A
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larger sample size would enhance the general-
izability of the findings and provide more robust
statistical power.

2- Cross-sectional design.

3- The sample was recruited from the Neurology
outpatient clinics of two specific institutions,
which might not represent the entire population
of patients with post-stroke epilepsy. The find-
ings may not be applicable to patients from dif-
ferent settings or demographics.

4-The study relied on self-report measures, such as
the EuroQol-VAS and the Hospital Anxiety and
Depression Scale (HADS), which are subjective
and subject to recall bias or interpretation differ-
ences among participants. Objective measures
or additional assessment tools could provide a
more comprehensive evaluation of cognitive
functioning and quality of life.

5- Lack of control group.

Conclusion:

PSE relates to impaired cognitive functioning,
a more disability and neurological impairment. We
call for more attention to cognitive function, and in
particular, early recognition and early intervention,
to reduce the social burden of PSE patients. These
findings warrant more etiological research on the
specific cognitive consequences of PSE.
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