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SUMMARY

Epileptic Seizures are considered a rare symptom of
Multiple Sclerosis and may appear as the first and
only clinical manifestation of the disease. 

Of the 330 patients (107 males and 223 females) that
were seen over the past seven years in one clinic, 11
(five males and six females) suffered from at least
one epileptic seizure. Men (4.67%) were more likely
to experience seizures than women (2.69%). 

Focal seizures were more frequent, occurring in eight
out of 11 cases (72.7%). Patients with multiple scle-
rosis proved to be much more sensitive than non-
MS- patients with regard to side effects when admin-
istered older antiepileptic drugs, while in three
patients (27.3%) the seizures ceased after the anti-
inflammatory treatment with Methylprednisolone,
without the use of anti-epileptic medicine becoming
necessary.

INTRODUCTION

Multiple Sclerosis (MS) is a chronic neurological dis-
ease, which can cause almost any neurological
symptom. Epileptic seizures are considered to be a
rare symptom of MS and may appear as the first and
only clinical manifestation of the disease1 or simulta-
neously with other neurological and psychiatric
symptom2 during its course, both at the onset of a
relapse as well as in the intervals between relapses. 

When seizures represent the initial manifestation of
the disease, MS often remains undiagnosed for a
long period of time, and thus mean the condition is
not optimally treated or managed. 

Although there is no consensus among researchers
regarding the incidence of epileptic seizures in MS, it
is generally accepted that in MS patients it lies at
between two to three times higher than in controls3.
The exact causal mechanism of seizures in MS
patients remains unknown, yet is believed to be
associated with inflammation, edema, or demyelini-
sation both within the cortex as well as the sub-corti-
cal white matter.

METHODOLOGY

The study was performed at the 3rd Neurological
Clinic of Aristotle University of Thessaloniki, at the
“G. Papanicolaou” Hospital. Within the seven-year
period, of the 330 patients monitored, 11 experi-
enced at least one seizure. 

The diagnosis of MS was based on the McDonald
criteria 4,5 and the diagnosis of seizures was based
on the patients’ anamnesis and case history (not only
in its original form but also in its updated form, with
additional information obtained after the initiation of
the study, both from themselves as well as third party
reports from their environment), and electroen-
cephalographic testing according to the International
League Against Epilepsy guidelines (International
League Against Epilepsy: ILAE6, 7).

The aim of the study was to determine the frequency
and clinical characteristics of seizures in patients
with MS and to correlate seizures and other clinical
findings with magnetic resonance imaging (MRI) and
electroencephalographic (EEG) findings, as well as
to correlate the time of manifestation of seizures with
that of the onset of MS. 

DATA

This section holds the case notes for the 11 patients
presenting seizures. 
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Female, manifested at age 11 peripheral facial nerve
palsy, followed by multiple episodes of multifocal
numbness, gait instability, drops, and tremor of the
upper extremities. After the five initial relapses, neu-
rological symptoms subsided completely (initially
spontaneously and subsequently after administration
of methylprednisolone). Brain MRI revealed multiple
minor lesions in the periventricular white matter and
two in the arbor vitae. 

Six years after the manifestation of MS, at the age of
17, at the onset of a relapse, she manifested gener-
alized tonic-clonic epileptic seizures, diplopia, and
urinary incontinence. 

The EEG displayed slow temporal theta and delta
activity with at times differing laterality predomi-
nance.
The Brain MRI at age 17 showed an increase in the
number of periventricular white matter lesions bilater-
ally, as well as new subcortical lesions mainly on the
left hemisphere as well as in the arbor vitae around
the fourth ventricle.

Although no antiepileptic treatment was initiated, the
patient remained free of seizures and MS relapses
for the next two years, yet later resumed manifesting
Grand mal seizures every 2 to 3 months, whereupon
she was put under treatment with sodium valproate
(500 mg 1x3), which was discontinued 2 years later
due to hair loss.

Carbamazepine was then administered, which led to
orthostatic hypotension and a decrease in the num-
ber of white blood cells and was subsequently dis-
continued. Oxcarbazepine and vigabatrin therapy fol-
lowed. In the last seven years solely Levetiracetam
treatment (initially 1500 and subsequently 1000 mg)
has been administered leading to complete seizure
control.

At the age of 20, the patient transitioned to second-
ary progressive MS with slow progressive worsening
of gait and cognitive functions.

Brain MRI revealed widespread demyelination in the
periventricular white matter bilaterally, subcortically
mainly in the left hemisphere, as well as in the cere-
bellum. 

Methylprednisolone, azathioprine and later interferon
B1b every 2 days s.c. were administered. Due to
continued deterioration (EDSS: 6), the patient under-
went autologous transplantation of mesenchymal
stem cells in an attempt to inhibit MS deterioration,
whereupon stabilisation of her condition was
achieved. 

Case 2

Male, 17 years old with numbness and weakness in
right upper limb (writing difficulty) as first event symp-
toms. The symptoms subsided completely after
administration of methylprednisolone. After 1.5 years
development of diplopia and ever since, up to the
age of 40, he has developed diverse neurological
symptoms every 1 to 2 years in combination with
severe fatigue. All symptoms subsided completely
after methylprednisolone. Brain MRI showed multiple
lesions in the white matter bilaterally, mainly periven-
tricularly.

At age 40, MS progression to secondary progressive
form with predominant clinical manifestations of left
lower limb weakness and gait difficulty, with persist-
ent worsening of symptoms. 

Patient received γ-globuline 0.4 g / kg every 3 weeks,
Azathioprine 50 mg 1x3 for a short period of time,
and FK-506 (Tacrolimus, immunosuppressant) in the
United States without improvement.

At the age of 42 he presented with focal epileptic
seizures beginning from the lower right extremity with
secondary generalization. Oxcarbazepine 300mg
1x3 was initially and Gabapentin 600mg 1x2 supple-
mentally prescribed, thus achieving total seizure con-
trol. 

Two years later, and with new successive relapses
treated with Methylprednisolone which led to relative
transient improvement, however a clear decline in
cognitive functions was observed.

In an attempt to inhibit continued deterioration
(EDSS: 5), the patient underwent autologous trans-
plantation of mesenchymal stem cells. The patient
then had no recurrence of relapse for seven years. 
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For the last 8 years the patient has been experienc-
ing relapses every two years (always in September
(!)), mainly presenting with paraparesis and balance
disorder, which are being treated with methylpred-
nisolone.

MRI of the brain showed multiple bilateral white mat-
ter lesions of the hemispheres, mainly periventricu-
larly, at the genu of the corpus callosum, the inner
capsule on the right, the subcortical white matter, the
frontal lobe on the left, as well as the pons. Still, there
was no note of enlargement of ventricular or sub-
arachnoid space. 

EEG was abnormal due to the presence of intermit-
tent slow polymorphic activity bilaterally frontally
(more prominently on the left than on the right) as
well as temporally on the left. 

Case 3

Male, 43-years-old presented with a sudden general-
ized tonic-clonic epileptic seizure. 

The Brain computer tomography (CT) findings cited
a “space-occupying cystic process with perifocal
oedema parietally in the right hemisphere with
peripheral  invasion with peripheral right peripheral
edema and with peripheral contrast agent enhance-
ment”, as is usually the case with glioblastoma,
metastasis or abscess, as well as a subcortically sit-
uated “lesser lesion”. 

Brain MRI then showed multiple lesions of the semi-
oval centres periventricularly and frontoparietally
subcortically, as well as of the brain stem and the
inferior cerebellar peduncles. The largest of which
was situated frontoparietally on the left where (like in
the CT) it was bordered by cerebral edema and was
enhanced circularly with contrast agent (Image 1).
There was no cerebral atrophy present.

The EEG recorded theta and delta sharp and slow
waves frontoparietally on the right. Neurological clin-
ical examination revealed marked pyramidal tract
syndrome to the left.

Magnetic Resonance Spectroscopy (MRS) as well
as CSF screening for malignant cells and oligoclonal
IgG fractions, and CSF culture (for the possibility of
brain abscess) were performed. A stereotactic biopsy
was also performed. The findings of the above diag-
nostic tests led to the diagnosis of Multiple Sclerosis. 

The seizures were initially controlled through treat-
ment with Phenytoin 100 mg 1x3, which however
was discontinued due to a sharp increase in hepatic
enzymes, a decrease in white blood cells and severe
gait instability. Levetiracetam 1000 mg 1x3 was then
administered maintaining complete seizure control.
Interferon B1b s.c. every two days was chosen for
immunomodulatory treatment. 

For 4 years, the patient remained seizure free and
presented no changes in his clinical findings. Rest-
EEG rest was definitely abnormal due to the persist-
ent presence of slow polymorphic theta and delta
waves temporoparietally on the right as well as rare
spikes and sharp waves of same localisation. 

After two years, the patient presented with renewed
epileptic seizures, mental disorder (Organic Manic
Depressive Psychosis) and a decline in cognitive
functions. As the patient had no familial support, he
no longer followed treatment plans and died at age
48 due to a suspected cardiac arrest.

Case 4

Male MS patient since age 18. The disease manifest-
ed with speech disorder, muscle weakness, and fine
motor skill deficit of the right upper limb. 

After 3 months MS relapse with right upper limb mus-
cle weakness with frequent (up to 10 daily) focal
seizures, which extended ipsilaterally from the upper
right to the lower right limb and the ipsilateral half of
the neck.

The EEG recorded left frontal spikes and bilateral
slow waves. 
Carbamazepine 400 mg 1x2 was administered, and
was discontinued after one month as the seizures
had subsided. 

After 2 months renewed relapse with speech disor-
der, muscle weakness and impaired fine motor skill
of the right upper limb. 
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MRI of the brain revealed multiple small periventricu-
lar lesions in the semioval centers of the cerebrum as
well as subcortically. The local neurologist prescribed
Interferon B1a 22 mg s.c. thrice weekly.

Brain MRI 2 years after the onset of the disease
showed demyelinating lesions of the white matter in
the semioval centers, periventricularly, in the posteri-
or limb of the internal capsule bilaterally, as well as
the cerebral peduncles, none of which showed
enhancement after i.v. administration of MRI contrast
agent. 

Three years after the onset of the disease, the
patient discontinued immunomodulatory treatment
and remained symptom-free for 8 years. 

He recently suffered a relapse with right upper and
lower extremity numbness, disruption of the right
upper limb fine motor skills, abduction paresis, and
resting tremor. Interferon B1b every two days was
prescribed. 

In the latest brain MRI, compared to an MRI per-
formed 9 years ago, there was a slight size increase
in one of the left sided periventricular lesions, as well
as a newer lesion dorsal to it, without pathological
contrast enhancement.

Rest EEG (including hyperventilation) during his last
hospitalization was without pathological findings.

Case 5

A 48-year-old male presented with the rare ataxia-
dysarthria disorder, which is considered a “canalopa-
thy” usually on a substrate of demyelinating disease. 
Bilateral pyramidal tract and cerebellar syndromes
could be objectively identified.

Brain MRI showed the expected damage to the mid-
line of the brainstem, ventrally to the aqueduct,
abdominal aorta, as well as smaller lesions to the
white matter of the frontal lobes bilaterally.

Carbamazepine XR 200mg x3 was administered,
leading to a remission of the clinical symptoms. 

The patient relapsed after three months with left-
sided retrobulbar neuritis, right pyramidal tract syn-
drome as well as bilateral thermohypesthesia up
to/at a Th12 level.

An additional 1g of Methylprednisolone was adminis-
tered for 5 days followed by tapering, again resulting
in a full remission of symptoms. Interferon B1b s.c.
prescription every 2 days followed. 

After 45 days there was a new relapse. The patient
complained of very easy development of fatigue.
Bilateral pyramidal tract syndrome and decoloration
of the lateral half of the optic disc on the left as well
as excessive sentimentality were observed.
Carbamazepine and Interferon B1b treatment contin-
ued. 

After 5 months another relapse with right-sided
retrobulbar neuritis and right pyramidal tract syn-
drome. Interferon was replaced with Fingolimod. 

The patient showed remarkable improvement, but
later, about six months after the administration of
Fingolimod, a new relapse with ataxia, dysarthria,
severe difficulty in gait up to gait failure and high
fever with increased lymphocyte count. 

Brain MRI revealed numerous lesions of varying
size. The largest were located at the base of the
frontal lobe on the left, on the right cerebellopontine
angle and the brainstem. Lesions were also
observed in the subcortical white matter bilaterally
and the corpus callosum. Of all the lesions, contrast
agent enhancement was present in the one in the
brainstem and the right cerebellopontine angle (the
latter in the form of Balo concentric sclerosis).

All of the above findings are consistent with tumefac-
tive demyelinating lesions.

Despite the intravenous administration of methyl-
prednisolone the patient deteriorated and presented
focal seizures of the upper and lower limbs on the
right, and in the following days, severe respiratory
failure, whereupon he was intubated and admitted to
the ICU, where he was subjected to plasmapheresis
and after to administration of γ-globulin.

A new brain MRI showed enlargement of the lesions
with severe edema and midline structure shift.

Rest EEG showed slow waves, mainly theta, bilater-
ally and without predominance of one side. The
patient eventually died at the age of 49. 
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Case 6

Female, 15 years old, experienced focal sensory and
motor seizures, starting from the left upper extremity
with secondary generalization to tonic convulsions
and loss of consciousness, which were treated with
Oxcarbazepine 300mg x2 daily. 

Brain MRI revealed demyelinating lesions periven-
tricularly and slight enlargement of the temporal horn
of the right lateral ventricle (hippocampal gliosis). 

The EEG between attacks, recorded slow theta left
temporal activity. EEGs performed one and two
years later recorded brain activity within normal lim-
its. 

A few months after the last EEG a blurriness of vision
of the left eye and diplopia occur. After paraclinical
and laboratory testing, left retrobulbar neuritis in MS
was diagnosed. 

In the new brain MRI, following the episode of retrob-
ulbar neuritis, relatively larger demyelinating lesions
were found, which were not enhanced by contrasting
agent, mainly around the ventricles and the semioval
centers. 

The new EEG recorded activity within normal limits. 

Six months after the episode of retrobulbar neuritis
there was a relapse with right hemiparesis. 

The newest brain MRI also showed new lesions in
the periventricular and subcortical white matter and
the corpus callosum. Two of them (one parietal and
one temporal in the left hemisphere) were enhanced
with contrast agent. 
The subsequent EEG recorded brain activity within
normal limits. 

One year later (without relapse of MS, no further
seizures and continuing treatment with
Oxcarbazepine at the same dosage) the EEG was
mildly pathological due to the presence of infrequent
slow polymorphic theta activity in the occipital and
parietal left hemisphere.  However, no epileptiform
activity was recorded.

Case 7

Female, 19 years old, with diplopia in all directions
except to the right and spinning vertigo.
MS was diagnosed after paraclinical and laboratory
testing. Treatment with intravenous administration of
methylprednisolone led to a rapid normalization of
the clinical picture. 

MRI of the brain revealed multiple lesions with
abnormal signal intensity in the subcortical parietal
white matter bilaterally, as well as a more sizable
lesion frontally right, measuring 1,58 x 1,10 cm with
central gliosis (Image 2). Another relatively sizable
lesion was located in the right hemisphere of the
cerebellum. Another area with abnormal signal inten-
sity adjacent to the occipital horn of the right lateral
ventricle showed enhancement after intravenous
administration of contrast agent.

Two months later, the patient developed a level of
consciousness disorder, during which she did not
respond to visual or auditory stimuli yet responded to
painful stimuli. To examine the possibility of clinically
silent epileptic seizures an EEG was performed,
which recorded generalized discharges in the form of
spike and sharp-wave activities, with a clear right
sided predominance. No antiepileptic treatment was
required 

Case 8

Female, 16 years old, with blurriness of vision
episode of the left eye and orbital pain during eye
movements for four days due to left-sided retrobul-
bar neuritis. After 4 months persisting diplopia when
looking to the right. Complete retreat of symptoms
after intravenous administration of
Methylprednisolone 500 mg daily for five days.

4 years later relapse with right hemiparesis, balance
disorder with left-sided fell and bilateral cerebellar
syndrome, more pronounced on the left. 
The MRI revealed numerous lesions in the white
matter of the cerebral hemispheres and in the arbor
vitae bilaterally. Interferon B-1b 256 µg s.c. every 2
days was prescribed, with excellent improvement.



The patient, already being a fourth-year medical stu-
dent independently replaced interferon B-1b with
interferon B-1a 30 µg i.m. once weekly after four
years. A relapse followed three months later with
both bilateral pyramidal tract (more pronounced on
the right) as well as cerebellar syndrome (more pro-
nounced on the left), head tremor and diplopia in all
eye movement directions.

Following administration of methylprednisolone, a
colleague of hers replaced interferon B-1a i.m.  once
weekly with B-1a (44 µg) s.c. thrice weekly. The
patient presented multiple new relapses that were
treated with Methylprednisolone in the city where she
had established herself as a physician.

The patient continued to have relapses with bilateral
pyramidal tract and cerebellar syndrome symptoma-
tology, head tremor, as well as focal sensory and
motor epileptic seizures in combination with dyses-
thesia, that began from the right half of the neck and
radiated to the ipsilateral shoulder, upper arm and
the right half of the face and that were treated with
Gabapentin 600mg x3 daily. 

During a hospital stay, 15 years after the onset of the
disease, multiple demyelinating white matter lesions
were found on the brain MRI, which showed no con-
trast agent enhancement. There was also an
enlargement of the ventricular system and the sub-
arachnoid space as well as thinning of the corpus
callosum in the context of cerebral atrophy. 

The EEG recorded scattered slow theta waves and
intermittent polymorphic slow activity in the left fron-
toparietal region. 

A treatment with Natalizumab 300 mg every four
weeks i.v. was administered, with excellent clinical
improvement.

Case 9

A 36-year-old woman with vertiginous attacks and
gait disorder due to inability to properly steer her
lower limbs. 

Brain MRI showed multiple periventricular demyeli-
nating lesions on the white matter. The patient was
put on treatment with interferon B-1a 30 µg i.m. once
weekly, which, due to intolerance, was replaced after
three months with interferon B1a (44 µg) s.c. thrice
weekly.

After 6 months vesicorectal  disorders manifested
and after 2 years the patient developed recurrent
relapses and focal Jackson seizures, which extend-
ed ipsilaterally from the left upper limb to the lower
limb. Symptoms subsided completely after adminis-
tration of 1g Methylprednisolone i.v. for five days. No
anti-epileptic treatment was required.
At the same time, however, an increase in disability
was also observed. 

During her hospitalization in our clinic, the Brain MRI
revealed multiple lesions in the periventricular white
matter of the cerebral hemispheres, as well as in the
brainstem, without enhancement. Slight enlargement
of the ventricular system was also shown. 
The MRI of the cervical spine revealed additional
lesions in the C4 - C6 segment of the spinal cord and
the patient was treated with Natalizumab 300 mg i.v.
every four weeks, which was discontinued after 3
years, due to high JC antibody titers and risk of pro-
gressive multifocal leukoencephalopathy, and
replaced with fingolimod treatment.

Case 10

Male, 24 years old, mechanical engineer, with weak-
ness and hypesthesia of the lower limbs and torso up
to the navel. MRI revealed multiple demyelinating
lesions in the periventricular white matter of the cere-
bral hemispheres, as well as in the cervical spinal
cord. 

After two months additional development of diplopia,
dysarthria and ageusia. 
In the neurological examination bilateral pyramidal
tract syndrome with cloni, bilateral cerebellar lower
extremity tremor and anisocoria with a wider left pupil
which nevertheless responds well to both light and
accommodation. Symptoms subsided completely
after administration of 1g Methylprednisolone i.v. for
five days. 
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Relapse after a month, again with weakness and
hypesthesia of the lower limbs and trunk up to the
navel, diplopia, dysarthria and ageusia.

Complete remission of symptoms after administra-
tion of 1g Methylprednisolone i.v. for five days. He
was then treated with Interferon B1b s.c. every sec-
ond day. 

Relapse after eight years with left sided abduction
paresis, dysarthria, bilateral pyramidal tract and
cerebellar syndrome, combined with panic attacks,
more severe in the evening. 
The patient became antisocial, avoided strangers,
and shut himself in his room. “When visitors come
home, I feel them breathing my air.” Complete remis-
sion of symptoms again with 1g Methylprednisolone
i.v. for five days and Fluoxetine 20mg daily. The
immunomodulatory treatment was also changed to
Interferon B1a 44 µg s.c. three times weekly. 

After three years manifested focal Jackson seizures
of the right lower limb.

The EEG records polymorphic sharp and slow waves
frontoparietal. Levetiracetam 1g x2 is added leading
to complete seizure control and no adverse cognitive
effects. 

The MRI revealed a slight increase of demyelinating
lesions in both the brain and spinal cord. Ever since,
the disease relapses every summer, also increasing
cerebral and spinal demyelinating lesion damage.

Administration of Alemtuzumab 12 mg i.v. daily for 5
days in the first year and 12 mg daily for 3 days in the
second year stopped the relapses and disease dete-
rioration while providing excellent clinical improve-
ment. 

Case 11

Female, aged 23 years, with episodes of diplopia
and partial full body numbness of the left side. Since
a year before, Jackson seizures of the right lower
limb for a half to one minute every two to three days.
Only once coinciding seizures of the right upper limb
for about one minute. 

During her treatment in the clinic, the EEG did not
record any abnormalities. 
There was complete remission of symptoms after
administration of 1g Methylprednisolone i.v. for five
days and she was put on immunomodulatory treat-
ment with Interferon B1b s.c. every other day. No
antiepileptic treatment was required.

MRI of the brain showed a cystic formation, without
abnormal contrast agent enhancement, of approxi-
mately 7 mm in diameter adjacent to and in contact
with the left temporal horn (Image 3). Synthesis of
pathological oligoclonal IgG bands was also detected
in the CSF. She was put on immunomodulatory treat-
ment with Interferon B1b s.c. every second day. 

RESULTS

Out of the 330 patients (107 men and 223 women)
who were followed for a period of seven years at the
3rd Neurological Clinic of Aristotle University of
Thessaloniki, at the “G. Papanicolaou” Hospital, 11
(five men and six women) reported at least one
epileptic seizure. 

In 2 patients, seizures comprised the initial manifes-
tation of multiple sclerosis, in 3 they occurred within
the first six months, in 2 between six and 12 months 
and in 4 between six and 25 years after the onset of
the disease. 

Impairment of cognitive functions were noticed in 3
cases (2, 9 and 27 years after the onset of MS) and
Psychiatric disturbances (Mania in one and
Depression in one) in 2. Enlargement of subdural
space or of the ventricular system was noticed in
only one case of them.

Pathological EEG findings were recorded in 10
patients: in 5 spikes together with θ and δ slow
waves and in the other 5 θ and δ slow waves without
spikes.

There was total compatibility between:
Clinical presentation of ES and MRI findings in 10
cases.
Clinical presentation of ES and EEG findings in 8
cases and MRI findings and EEG findings in 10 out
of 11 cases.
Incompatibility between the clinical presentation of
ES and EEG findings and MRI was found only in 1
case.
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Also was noticed a relationship between the occur-
rence of ES and the onset or recurrence of multiple
sclerosis (8 in 11 cases: 72.72%).

3 patients did not require antiepileptic treatment. In
10 out of the other 11 cases, seizures subsided with-
out any particular difficulty. 

Both the older as well as the newer antiepileptic
drugs were effective, however the older drugs
induced significant side effects in patients with multi-
ple sclerosis. 

DISCUSSION-CONCLUSIONS 

Seizures occur in 5-10% of patients with MS during
the course of the disease8, most often after the pass-
ing of a few years with the disease remaining
active9. 

The incidence of seizures in MS patients is 2 to 3
times higher than in the general population of corre-
sponding age, whereas the prevalence of epileptic
seizures in MS patients is 3.1% 3. Inflammation,
degeneration and edema are considered predispos-
ing factors for the manifestation of epileptic seizures
on the grounds of cortical hyperexcitability 3.

Increased neuronal excitability (cellular depolarisa-
tion due to membrane permeability disorder through
immunological processes) is also implicated in induc-
ing seizures 10.

This almost same prevalence rate was established in
the present study (3,33%), however of special note
being that men suffered significantly more frequently
(4.67%) than women (2.69%).

According to the literature, the majority of seizures
are simple partial, complex partial, or secondary gen-
eralized 3,11. 

In fact, the study also confirmed the partial seizures
as being the most frequent in 8 out of 11 cases
(72.7%). We note however that patients with multiple
sclerosis were much more susceptible to side effects
when administered older anti-epileptic drugs, and
that in 3 patients (27.3%) the seizures subsided after
anti-inflammatory methylprednisolone treatment
without need for anti-epileptic drug treatment.
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