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Epileptic Seizures in Multiple Sclerosis Patients
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Sum mary

Objective: The presence of epileptic seizures in patients with multiple sclerosis (MS) is a well-known phenomenon. The aims of our study, performed in our clinic 
are to point out the correlation of the mean age/gender and age of MS patients with the onset of seizures, to identify the types of epileptic seizures in MS patients 
by sex/age, to identify the correlation between relapses and seizures, and to identify the main electrophysiological / imaging changes.

Ma te ri al and Met hod: The medical records of 300 MS patients observed between January 2000 and December 2009 in the Neurological Clinic of University 
Clinical Centre of Kosova were reviewed. All patients fulfilled the McDonald MS criteria Epilepsy diagnosis was based on the ILAE (International League against 
Epilepsy) (1983) criteria while epileptic seizures were classified based on the ILAE classification (1981). 

Re sults:  Out of 300 MS patients enrolled in this study, 49 (16.33%) were identified with seizures or epilepsy. In 23 (47%) patients out of 49, seizures or epilepsy 
appeared after the MS diagnosis. In 6 patients (12.2%), epileptic attacks preceded the MS diagnosis, while in 20 patients (40.8%), epilepsy was diagnosed before 
multiple sclerosis. These patients were treated with antiepileptics. Out of 23 patients (47%) in whom the epileptic seizures appeared after the MS diagnosis, 17 
(74%) had simple partial seizures, and 6 (26%) had complex partial seizures. Based to our study, the epileptic seizures in MS patients appeared about 2.2 years 
after the MS diagnosis.

Dis cus si on: Simple partial seizures were 2.8 times more frequent compared to complex partial seizures. In female patients the prevalence of complex partial 
seizures was higher than in male patients with multiple sclerosis. (Turkish Journal of Neurology 2013; 19:40-3)
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Özet

Amaç:  Multipl skleroz (MS) olan hastalarda epileptik konvülsiyonlar olduğu iyi bilinen bir fenomendir. Kliniğimizde yaptığımız çalışmanın amacı MS 
hastalarının ortalama yaşı ve cinsiyeti ile konvülsiyonlar arasındaki korelasyonu ortaya koymak, MS hastalarındaki epileptik konvülsiyonların tiplerini cinsiyet 
/ yaşa göre belirlemek, relapslar ve konvülsiyonlar arasındaki korelasyonu belirlemek ve başlıca elektrofizyolojik / görüntüleme değişikliklerini belirlemektir.
Ge reç ve Yön tem:  Kosova Üniversitesi Nöroloji Kliniği’nde Ocak 2000 ile Aralık 2009 arasında izlenen 300 MS hastasının hastane dosyaları incelendi. 
Bütün hastalar Mc Donald MS kriterlerine  uyuyordu. Epilepsi tanısı ILAE (International League Against Epilepsy) (1983) kriterlerine dayandırılırken, epileptik 
konvülsiyonlar ILAE sınıflandırmasına (1981) göre sınıflandırıldı. 
Bulgular: Bu çalışmaya alınan 300 MS hastasından 49’unda (%16,33) konvülsiyon ya da epilepsi olduğu belirlendi. Kırkdokuz hastadan 23’ünde (%47) 
konvülsiyonlar ya da epilepsi MS tanısından sonra ortaya çıkmıştı. Altı hastada (%12,2) epilepsi nöbetleri MS tanısından önce görülürken, 20 hastada (%40,8) 
epilepsi tanısı multipl sklerozdan önce konmuştu. Bu hastalar antiepileptik(ler)le tedavi edilmekteydi. Epileptik konvülsiyonların MS tanısından sonra ortaya 
çıktığı 23 hastanın (%47) 17’sinde (%74) basit parsiyel konvülsiyonlar, 6’sında (%26) ise kompleks parsiyel konvülsiyonlar vardı. Çalışmamızda MS hastalarında 
epileptik konvülsiyonlar multipl skleroz tanısından yaklaşık 2,2 yıl sonra ortaya çıkmıştır.
Sonuç: MS hastalarında basit parsiyel nöbetler kompleks parsiyel nöbetlere gore 2.8 kat daha sıktır. Kadın hastalarda kompleks parsiyel nöbet prevalansı 
erkeklere göre daha fazladır.  (Türk Nöroloji Dergisi 2013; 19:40-3)
Anah tar Ke li me ler: Epilepsi, multipl skleroz, basit parsiyel konvülsiyonlar, kompleks parsiyel konvülsiyonlar, elektroensefalografi, manyetik rezonans 
görüntüleme
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Introduction  

The prevalence of epilepsy in industrialized countries is about 
3 to 9 per 1000 residents, while the age-adjusted incidence is from 
28.9 to 53.1 in 100000 residents (1,2). 

Multiple sclerosis (MS) is a chronic neurological disease of 
the white brain matter with an unknown etiology, with a wide 
spectrum of symptoms and signs. Because it primarily attacks the 
white brain matter, epileptic seizures do not frequently occur in 
patients with multiple sclerosis. 

The latest studies have helped substantially in clarifying how 
this disease attacks the brain grey matter. These studies emphasize 
the connection between the number, localization and the volume 
of cortical and juxtacortical demyelinating lesion changes and 
epilepsy (3,4). A possible anatomic substrate for seizures is the 
inflammation areas and demyelination in the cortex and the 
juxtacortical white matter (5).  According to the investigatory 
team lead by  Edgar Meinl, the grey brain matter damage in 
multiple sclerosis is a consequence of the attack of the protein 
contactin2 (which is produced by myelin sheath and by neurons 
of the brain grey mass) by immunological factors (6). For a long 
time it’s, known that epilepsy is part of the spectrum of multiple 
sclerosis symptoms (7). Based on the previous study reports it has 
been documented that patients with multiple sclerosis are at a 
higher risk for epileptic seizures than the general population (8,9). 
The prevalence of epileptic seizures in patients with multiple 
sclerosis varies in studies in Western countries from 1.9 to 7.5% 
(10,11,12). 

There are various explanations as to, about the reasons of the 
epileptic seizures occur in multiple sclerosis, including damage of 
the cortical or sub cortical regions from demyelinating plaques, 
the reactive gliosis, edema and the damage of Na+K+ATP-ase 
enzyme activity (8,9).   

Our aim is to define the clinical and electrophysiological/
imaging profile of epileptic attacks in patients with multiple 
sclerosis observed in the Neurological Clinical Center in UCC of 
Kosova in Prishtina. 

Material and Methods

Our study is based on the review of the hospital documentation of 
300 MS patients who were observed in the Neurology Clinic of UCC 
of Kosova in Prishtina from January 2000 to December 2009. 

All of the patients included in the study have fulfilled the MS 
McDonald et al. criteria (2010). The inclusive criteria in the study 
was the appearance of epileptic seizures following a diagnosis of 
multiple sclerosis. Patients in whom epileptic seizures appeared 
before being diagnosed with multiple sclerosis, and those in whom 
seizures preceded the disease diagnosis, were not been included 
in the study (similar inclusion and exclusion criteria have been 
employed by the study in India) (9).

The diagnosis of epileptic seizures was based on the ILAE 
criteria of 1983, while the seizures were classified based on the 
ILAE classification of 1981. EEG, brain MRI and cerebrospinal 
fluid analyses were performed on all patients. 

Results

All of the medical records of the 300 MS patients observed in 
the Clinic of Neurology from January 2000 to December 2009 
were reviewed. Out of these patients, 94 (31.33%) were male and 

206 (68.67%) were female. Forty-nine (16.33%) of these patients 
were diagnosed with epileptic seizures. In 23 (47%) of these 49 
patients, the epileptic seizures appeared after the diagnosis of 
multiple sclerosis, in 6 (12.2%) other patients the epileptic seizures 
preceded the MS diagnosis. These 6 patients were not included in 
the study because there were positive data about other injuries in 
their medical history. In 20 other patients (40.8%), the epileptic 
seizures appeared before the MS diagnosis and these patients were 
under antiepileptic treatment. They are also excluded from this 
study. Out of 23 patients with epileptic seizures and MS who 
were enrolled in this study, 8 patients (34.8%) were male and 15 
patients (65.2%) were female (Table 1).

The male-female ratio of MS patients is 1:1.87 in favour of 
females. The average age of onset for MS in the 23 patients was 
around 28.3 years (SD=4.1), while the average age of onset for 
epileptic seizures was 30.5 years (Figure 1). The average age of 
onset for MS in our study is a little higher than the study performed 
in Albania, which averaged around 25.8 years (13). 

In females the average age of onset for multiple sclerosis was 
26.4 years, while the average age of onset for epileptic seizures was 
28.6 years.  

In males, the average age of onset for multiple sclerosis was 
31.6 years, whereas the average age of onset for epileptic seizures 
was 34.1 years. 

Figure 1: The patients’ mean age at MS and seizures onset according 
to gender

At the time of multiple sclerosis 
appearance

Average age (M, F) Average age (M, F)

30.5
28,3

At the time of epileptic attacks or 
epilepsy appearance

Figure 2: Juxta-cortical localization of demyelinating plaques
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In 10 (43.5%) of the patients enrolled in the study, epileptic 
seizures appeared during acute relapses of multiple sclerosis, while 
in 13 (56.5%) of the patients  enrolled in this study the seizures 
continued appearing during the remission period. 

Patients with seizures during the remission period had an 
EDSS considerably higher than the patients who had attacks 
primarily during an acute relapse of multiple sclerosis (Table 2). 

 As far as the frequency of the type of the epileptic seizure 
is concerned, 17 patients (73.9%) had simple partial epileptic 
seizures, while 6 other patients (26.1%) had complex partial 
seizures. 

EEG Findings
In 8 patients changes in EEGs have been recorded. In 3 of 

8 patients with these changes there was a diffuse slowing of the 
electrocerebral activity (slow waves in groups) and in 5 there was 
a slowing down of the electrocerebral activity and of theta activity, 
all localized in frontal and temporal regions (frontal 2 cases, 
temporal 3 cases). 

MRI Findings
Ten (43.5%) of 23 patients had a brain MRI performed within 

24 hours of an epileptic seizure. In 6 (60%) of these patients, the 

brain MRI showed the presence of demyelinating lesions with 
juxtacortical localization (Figure 2), while in the other 4 patients 
(40%), cortical atrophy was present. None of the 6 patients with 
juxtacortical localized demyelinating lesions have shown active 
plaques in the brain MRI at the time of examination. 

Our study showed that simple partial seizures in patients 
with multiple sclerosis were about 2.8 times more frequent than 
complex partial seizures. 

Ten female patients (67%) had simple partial seizures, whereas 
5 female patients (33%) had complex partial seizures. In contrast, 
7 male patients (87%) had simple partial seizures, while 1 male 
patient (13%) had a complex partial seizures (Figures 3, 4). 

Discussion

The analyses of serial studies of epileptic seizures have shown 
that the prevalence in patients with multiple sclerosis is not clear. 
Epilepsy appears in the general population at a rate of about 0.5 
to 1%. Studies on the relationship between epilepsy and multiple 
sclerosis show that the risk of a patient with multiple sclerosis 
having epilepsy is 3 to 6 times higher than for the general 
population (1,5,10).

Despite varying theories, providing diffferent possible 
reasons for the appearance of epileptic seizures in MS patients, a 
consequential relationship between seizures and MS has so far not 
been documented. However, some authors support the theory that 
epilepsy in MS patients could be related to the severity and course 
of the disease itself  (15).

In Kosovo, there is a lack of information about the prevalence 
of epilepsy in the general population. Therefore, we could not 
evaluate the risk of seizures in MS patients compared to the general 
population. The data in our study match the data reported from 
the studies in other states related to the prevalence of the type of 
epileptic seizures within the partial seizures.

The frequency of epileptic seizures in MS patients in our 
study is higher than that in similar studies conducted in India (9), 
Finland (10), and Iceland (11), but the frequency of the seizures 
reported in this study is similar to that seen in other countries in 
the region (Serbia) (14). 

Table 1. Patients at the time of MS onset by sex
Sex Cases %

Male 8 34.8

Female 15 65.2

Total 23 100.0

Table 2.  Presentation of epileptic seizures, by sex and 
relapses and mean EDSS 
Period of attack 
or epilepsy 
manifestation 

Sex Total EDSS 
(median) 

F M

During acute 
relapses

7 3 10 2

Any phase 8 5 13 4

Figure 3: The percentage of frequency of epileptic attacks type in 
females

Simple partial attacks

Complex partial attcks

Figure 4: The percentage of fregueny of epileptic attacks type in males

Simple partial attacks

Complex partial attcks
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Our study has shown that in 10 (43.5%) patients out of 23 
enrolled in the study, epileptic seizures occurred during the acute 
relapses of multiple sclerosis, while in 13 others (56.5%) the 
seizures appeared regardless of the stage of disease. 

In our study, the average age that multiple sclerosis appears 
in women is 26.4 years, whereas in men it is 31.6 years. Multiple 
sclerosis manifested itself on an average of 2.2 years after the onset 
of the disease, whereas for men it occured 2.5 years after onset of 
the disease. 

Most studies done in other countries on patients with multiple 
sclerosis having seizures have reported that the frequency of 
simple partial seizures is about twice as high as complex partial 
seizures. This is in contrast with studies on seizures in the general 
population, where complex partial seizures are more frequent (16). 
In this study, simple partial seizures are 2.8 times more frequent 
than complex partial seizures.

Ten female patients (67%) had simple partial seizures, whereas 
5 patients (33%) had complex partial seizures. In males 7 patients 
(87%) had simple partial seizures, while only 1 patient (13%) had 
complex partial seizures. 

In 5 patients out of 8 (62.5%) with EEG changes, we observed 
a slowing of electrocerebral activity and of theta range, which was 
primarily localized in the frontal and temporal regions. In majority 
of cases, i.e. 6 out of 10 (60%), the presence of demyelinating lesions 
with juxtacortical localization was observed in MRI findings.

Conclusion  

Our research showed that the prevalence of simple partial 
seizures in patients with multiple sclerosis is about 2.8 times 
higher than in patients with complex partial seizures. Our study 
also found that the prevalence of complex partial seizures is higher 
in female patients with multiple sclerosis than in male patients. 

Our study therefore concludes that there are more simple 
partial seizures in both sexes than complex partial seizures. Simple 
partial seizures were diagnosed in 10 female patients (67%) and in 
7 male patients (87%). 

It is clear that complex partial seizures appear more frequently 
in female patients with multiple sclerosis (33%) than in male 
patients (13%). This ratio is about 1-2.6.  At present there is 
nothing in the literature regarding the frequency of the epileptic 
seizure type in patients with multiple sclerosis based on sex. 

Therefore, it is impossible to make comparisons with the results 
of this study and to draw any conclusions. Further work is needed 
in this area.

References
1. Nicoletti A, Sofia V, Biondi R, Lo Fermo S, Reggio E, Patti F, Reggio A. 

Epilepsy and multiple sclerosis in Sicily: a population-based study. Epilepsia 
2003;44:1445-1448.

2. Senanayake N, Rom´an GC. Epidemiology of epilepsy in developing countries. 
Bull WHO 1993;71:247–258.

3. Nyquist PA, Cascino GD, Rodrigues M. Seizures in patients with multiple 
sclerosis seen at Mayo clinic, Rochester, Minn, 1990-1998. Mayo Clin Proc  
2001;76:983-986.

4. Kidd D, Barkhof F, Mc Connel R, Algra PR, Allen IV, Revesz T. Cortical lesions 
in multiple sclerosis. Brain 1999;122:17-26.

5. Lebrun C. Epilepsy and multiple sclerosis. Epileptic Disord 2006;8 
(Suppl 1):55-58.

6. Derfuss T, Parikh K, Velhin S, Braun M, Mathey E, Krumbholz M, Kümpfel T, 
Moldenhauer A, Rader C, Sonderegger P, Pöllmann W, Tiefenthaller C, Bauer 
J, Lassmann H, Wekerle H, Karagogeos D, Hohlfeld R, Linington C, Meinl E. 
Contactin-2/TAG-1-directed autoimmunity is identified in multiple sclerosis 
patients and mediates gray matter pathology in animals. Proc Natl Acad Sci 
USA 2009;106:8302-8307.

7. Koch M, Uyttenboogaart M, Polman S, De Keyser J. Seizures in multiple 
sclerosis. Epilepsia 2008;49:948-953.

8. Garcia Sensio S Lopez del Val J, Barrena R Guelbenzu S, Mazas I. Epilepsy as the 
first sign of multiple sclerosis. Rev Neurol Spain 1997;23:1199-1202.

9. Ganguly G, Barma P, Das SK, Roy T. Seizures in multiple sclerosis in Eastern 
India. Neurology Asia 2006;11:123–127.

10. Kinnunen E, Wikstrom J. Prevalence and prognosis of epilepsy with multiple 
sclerosis. Epilepsia 1986;27:729-733.

11. Olafson E, Benedikz J, Hansev WA. Risk of epilepsy in patients with multiple 
sclerosis: a population based study in Iceland. Epilepsia 1999;40:745-747.

12. Ghezzi A, Montanini R, Basso PF, Zaffaroni M, Massimo E, Cazzullo CL. 
Epilepsy in multiple sclerosis. Eur Neurol 1990;30:218-223.

13. Kruja J, Mijo S. Seizures and Multiple Sclerosis; 8th European Congress on 
Epileptology. Berlin, 2008;440:181-182.

14. Sokic DV, Stojsavljevic N, Drulovic J, Dujmovic I, Mesaros S, Ercegovac M, 
Peric V, Dragutinovic G, Levic Z. Seizures in multiple sclerosis. Epilepsia 
2001;42:72-79.

15. Spatt J, Chaix R, Mamoli B. Epileptic and non-epileptic seizures in multiple 
sclerosis J Neurol 2001;248:2–9.

16. Hart YM, Sander JW, Johnson AL, Shorvon SD. National General Practice 
Study of Epilepsy: newly diagnosed epileptic seizures in a general population. 
Lancet 1990;336:1267-1271.


