ORIGINAL ARTICLE

Seizure characteristics in multiple sclerosis

patients

Vahid Shaygannejad'?, Fereshteh Ashtari?, Mohammad Zare'?, Majid Ghasemi'?, Rasul Norouzi', Helia Maghzi'?
Isfahan Neurosciences Research Center, 2Departement of Neurology, Medical School, Isfahan University of Medical Sciences, ®Isfahan
Research Committee of Multiple Sclerosis, Iran

INTRODUCTION

Multiple sclerosis (MS) is considered to be a chronic
autoimmune degenerative disease of the central
nervous system which predominantly affects young
females.! Broad spectrum of sign and symptoms of
MS are related to various brain regions which are
affected with multifocal lesions that cause episodes
of demyelination and axonal injury at unpredictable
intervals.” Although the etiology of MS still remains
unclear, both genetic and environmental risk factors
are thought to play an important role in susceptibility
and outcome of the disease.

Although seizure is a rare manifestation of MS, a higher
rate of seizures in patients with MS has been reported,
and evidence from magnetic resonance imaging (MRI)
studies have linked the occurrence of seizures to cortical
and subcortical lesions.*!

Here, we aimed to study the rate of seizure occurrence
and its characteristic in patients with MS in a
cross-sectional hospital registry-based study in Isfahan,
Iran.

MATERIALS AND METHODS

This study is a cross-sectional study which was
conducted by reviewing the clinical records of patients
with definite diagnosis of MS according to McDonald’s
criteria® from March 2007 to June 2011, who referred to
the MS clinic of the Kashani hospital, Isfahan University
of Medical Sciences, Isfahan Iran.

Clinical and demographic information were gathered
from Kashani hospital registry database, by specially
designed forms. The populations of this study consist
of 29 MS patients with definite seizure activity and as
our control group, fifty MS patients who had never
experienced seizure were chosen and EEG and MRI
were performed on recruited patients.

Patients were categorized as relapsing/remitting MS
(RRMS), secondary progressive MS (SPMS), and primary
progressive MS (PPMS). To determine the degree of
disability, Kurtzke’s Expanded Disability Status Scale
(EDSS) was used.!"”! Data on electroencephalography
(EEG), magnetic resonance imaging (MRI) findings, and
prescribed antiepileptic drugs (AED) were retrieved.
MRIs were performed within first month after the first
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seizure and reported by a neuroradiologist. Reports of the
International League against Epilepsy (ILAE) Commission on
Classification and Terminology were used for the diagnosis
and classification of the seizures.'!! Data were analyzed by
SPSS software and the results are reported as mean + SD.

This study was approved by the local ethics committee and
all patients in this study signed an informed consent form
to access and review their medical records.

RESULTS

A total of 920 patients with a diagnosis of MS were
identified, among whom 34 patients (3.69%) had seizures.
Five patients were excluded due to underlying etiologies of
seizureother than MS; one with the history of brain tumor,
one with CNS infection, and three with febrile seizure.
Twenty nine patients (3.15%) remained for analysis with
the mean age of 32.6 * 6.23 years (range, 22-44) and most
were females (25 case; 86.2%). Seven patients (24.1%) had the
history of seizure before MS onset and 22 patients (75.9%)
had experienced seizures after the onset of the disease. The
mean duration of MS onset was 8.17 £ 5.7 years (range, 1-20)
and the mean of th e interval between MS onset and the
first seizure occurrence-when occurring after MS onset-was
3.54 + 3.6 years (range, 0-11). Also, fifty MS patients with
no seizure occurrence were selected as our control group.
The mean age of 33.7 7.4 years with female predominance
(F=72%, M =28%) was reported in our control group, and
the mean duration of MS onset was 4.2 + 5.1 [Table 1].

There was no report of status epilepticus seizure. Seizure
was general tonic clonic in 23 patients (79.3%), complex
partial in four (13.8%), and simple partial in two (5.9%). We
could not establish whether those with generalized seizure
were primary or secondary. The 26 available interictal EEGs
showed abnormal EEG pattern in 22 (84.6%) of patients,
including focal epileptic form discharge or focal slowing in
10 (38.5%), generalized discharge (spike-wave, polyspike, or
general paroxysmal fast activity) in 10 (38.5%), and general
slowing activity in 10 record (38.5%).

MRI reviews of the 26 available brain MRIs showed
subcortical white mater lesions in 22 (84.6%) of patients with
seizure. All MRIs were performed within one month after
the first seizure episode. However, amongst 48 available
MRIs in our control group, 91.7% (44 cases) showed
periventricular lesions and in 8.3% (4 cases) subcortical
white matter lesions were reported [Table 2].

The mean duration of MS onset was 8.17 years (range,
1-20) and the mean EDSS was 3.3 (range, 0-8.5). At the
time of the first seizure occurrence and at the time of
study, MS type was predominantly relapsing remitting
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type (61.7% and 58.8%, respectively). In our control
group, the mean duration of MS onset was 4.2 + 5.1 and
the mean EDSS was 2.66 £ 1.65. Also, like in population
of study, MS type was predominantly relapsing remitting
type (28 cases, 59.6%).

Among these 29 patients with seizure activity; one case
(3.4%) was self-limited and got seizure-free without
any treatment, two cases (6.9%) reported an intractable
seizure disorder (despite adequate treatment), twenty five
cases (86.2%) had an excellent response (controlled with
monotherapy), and one case (3.4%) had a good response to
AEDs (controlled with poly therapy). Mostly used drugs
were sodium valproate (400-1000 mg) and carbamazepine
(200-600 mg) (41.4% and 34.5%, respectively).

DISCUSSION

Amongst our study population, 3.15% had seizure; however,
since there are no studies about the prevalence of seizure
in general population of Iran, we could not assess if the
occurrence of seizure is higher in MS patients or not. Several
lines of hospital-and population-based MS-patient cohorts
have studied the occurrence of seizure in which the prevalence
of seizures assessed to be ranging from 0.5% to 8.3%.!
Overall, three studies documented the incidence of seizure
in MS. Amongst these, two demonstrated about three-fold
incidence of seizure in MS patients compared to age-matched
control group; however, these studies were conducted on
small populations of MS patients.!>*!

Table 1: Demographic data of enrolled cases

Study Number Female/ Mean Mean (SD) Mean

population of male (SD) age duration of EDSS
patients ratio (%) MS onset

Patients 29 86.2/13.8 32.6+6.23 8.177£5.7  3.3t1.8

with seizure

occurrence

Control group 50 72/28 33.7+7.4 4.2451  2.66+1.65

EDSS=Expanded disability status scale; MS=Medical sciences

Table 2: MRI finding in multiple sclerosis patients with
and without seizure activity

Variables MS with MS without P value
seizure seizure

Number of patients 26 48 0.935

Female/male ratio 92.3/7.6% 70.8/29.2% 0.5

Mean (SD) age (year) 32.616.12 33.5+5.9 0.416

Mean (SD) duration 8.17+5.5 4.245 0.507

of MS onset (year)

Mean EDSS 3.3+£1.8 2.66+1.65 <0.01

Subcortical white 84.6% 8.3% <0.01

matter lesions in MRI

The results are presented as mean (SD) or number (%) where applicable.
EDSS=Expanded disability status scale; MRI=Magnetic resonance imaging
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Another study choose the population of the study
amongst the MS patients who had seizure after the first
demyelinating episode and demonstrated no difference
between incidence of seizure in MS patients compared
to general population.™! However, since seizure may be
the presentation of MS,! patients selection of this study
remains questionable. Since there are no studies about the
prevalence of seizure in general population of Iran, we
could not assess if the occurrence of seizure is higher in
MS patients or not.

In population of our study, the prevalence of generalized
tonic colonic seizure was much higher compared to any
other form of seizure, although complex partial seizure had
about twice the prevalence of simple partial seizure which is
the same as normal population; however, in another study,
it was demonstrated that MS patients’ simple partial seizure
were more frequent.!'

In our study at the time of first seizure occurrence, MS
type was predominantly relapsing-remitting and also
in our control group, MS type was mostly relapsing-
remitting, which can be due to the higher prevalence
of relapsing-remitting type in general MS population.
Several lines of studies have demonstrated the occurrence
of seizures in relapsing-remitting and also primary or
secondary progressive MS. Like our findings, a few studies
have suggested that occurrence of seizure are more likely
during the relapses;®'” however, this observation was not
confirmed by other studies.!"8']

MRI findings in our patients demonstrated subcortical
lesions compared to the frequency of periventricular lesions
in control group. However, the interval between the first
seizure occurrence and MRI performance in few patients
were long. In line with these findings, several studies have
shown the relation between ictal symptoms and cortical
and subcortical lesions.>”171%2%1 Although a recent cohort
study demonstrated no convincing correlation between MRI
findings and ictal behavior, the fact that MRI in this study
was not performed at the time of seizure activity should be
taken into account as a weakness of the study.*"

Results of intracranial EEG in our study demonstrated
abnormal pattern in most of the patients which included
focal epileptic form discharge or focal slowing, generalized
discharge, and general slowing activity; Abnormal EEG
patterns in line with our findings were also described by
other studies.”™ However, in this study, interpretation of
EEG abnormalities was not straight forward, as the time
of EEG recording in relation to the first seizure onset
and anticonvulsant treatment was incongruent between
patients.
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All antiepileptic drugs have been used in management of
seizure in patients with MS without favoring any particular
treatment. However, it has been showed that these treatments
in MS patients can mimic disease activity. The fact that
seizures which accrues during the relapses have much more
benign course that does not require treatment is in contrast
with seizures which occurs unrelated to replaces that needs
more aggressive treatment.” Among our 29 MS patients
with seizure activity, most of them were controlled with
monotherapy and had an excellent response. Mostly used
drugs were valproate sodium and carbamazepine. However,
in contrast with some of other studies, none of our cases
demonstrated disease activity after antiepileptic therapy.

CONCLUSION

The result of our study demonstrated a link between seizure
occurrence and subcortical whit matter lesion in MS patients
which is in line with what has been previously discussed
by other studies.
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