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Abstract 

Background and objectives: The main aim of this study is to prove the association of seizure types 

with the MRI findings of the brain (etiological factor). Also, to prove which type of lesion is mostly 

represented in which age-group, and with which type of seizure.  

Methods: A total of 100 patients with symptomatic epilepsy, aged from 16 to 80 years, were 

hospitalized at the Neurology Clinic or in its Outpatient Unit, in the period from 2009 to 2012. They 

were neurologically examined and the seizure type registered. All patients underwent MRI of the 

brain. 

Results: (56%) men and 44 (44%) women were examined. The represented type of epileptic seizures 

were 41.0% with SPC + CPC, followed by 15.0% GTCC, and 14.0% CPC with secondary 

generalization, 12,0% CPC, 10,0% SPC and 8.0% with absences. The epileptic lesions of 25.0% 

were hippocampal sclerosis, 20.0% post-traumatic injuries, 19.0%, post-vascular and brain tumours, 

and the lowest percentage of 17.0% with post-infectious lesions. 

Conclusions: Post-traumatic lesions occur more frequently in the elderly population with the accent 

on the male, while hippocampal sclerosis occurs in the adolescent and younger population with 

higher frequency in the female. 

Key words: symptomatic epilepsy, epileptic seizures, epileptic lesions. 

Introduction 

The term "symptomatic epilepsy" refers 

to epilepsy that is a symptom of an underlying 

problem, such as an injury, an infection, a con-

genital brain malformation, a tumour, or a meta-

bolic disorder. 

Brain imaging has improved over the last 

several decades, so that doctors can detect smal-

ler lesions and structural problems. As a result, 

many cases of epilepsy that would once have 

been called idiopathic or cryptogenic are now 

known to be symptomatic. 

Anything causing structural or functional 

derangement of the cortical physiology may 

lead to seizures and different conditions may 

express themselves solely by recurrent seizures 

and thus be labelled "epilepsy". The semiology 

of seizures and the consequences for the suf-

ferers are, however, similar and therefore epi-

lepsy could be better described as a symptom 

complex or a condition rather than a disease in 

its own right [1].  

Each patient, having at least one certain 

epileptic seizure, has to undergo neurological, 
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and radiological investigation on computerized 

tomography or magnetic resonance imaging 

(MRI) of the brain as well as an electroence-

phalographic investigation.  
In the context of symptomatic epilepsies, 

MRI is the most objective method for discover-
ring the etiological factor, or the epilepto-gene-
sis of the lesion, respectively. 

Epileptogenic lesions could be posttrau-
matic injuries, post-vascular accidents, vascular 
malformations, infections, demyelinisations, cor-
tical dysplasia, hippocampal sclerosis, etc. 

The range of risk factors for the develop-
ment of epilepsy varies with age and geogra-
phical location [1]. Congenital, developmental 
and genetic conditions are mostly associated 
with the development of epilepsy in childhood, 
adolescence and early adulthood. 

Clinical expression of symptomatic epi-
lepsy varies, the seizures could be simple par-
tial, complex partial with or without secondary 
generalization, generalized tonic-clonic seizures 
and absences. 

 

Aim of the study  
The main aim of this study is to prove the 

association of the seizure types with the MRI 

findings of the brain (etiological factor). 

Also, to prove which type of lesion is 

most represented in which age group, and with 

which type of seizure.  

 

Material and method  

A total of 100 patients with symptomatic 

epilepsy, aged from 16 to 80 years, were hospi-

talized at the Neurology Clinic or in its Out-

patient Unit, in the period from 2009 to 2012. 

They were neurologically examined and the 

seizure type registered. All patients underwent 

MRI of the brain and electroencephalography; 

the latter has not been a part of this investigation. 

 

Results  

Patients aged from 16 to 80 years were 

included in this study, 56 (56%) men and 44 

(44%) women, the percent difference has been 

statistically non-significant for p > 0.05. It was a 

homogenous group according to gender (Table 1 

and Graph 1). 

 
Table 1 

 

Distribution of patients according to gender 

Gender No % 

Men 56 56.0 

Women 44 44.0 

 

Graph 1 – Graphical drawing of the number of patients according to gender 

 
 

There was no statistically significant de-

pendence among the types of the epileptogenic 

seizures upon the gender of the patients (Pear-

son Chi-square: 0.868205, p = 0.972480). 
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The mean age of the patients ranged from 

53.8 ± 15.9. The greatest number of patients, 30, 

belonged to the age group ranging from 61 to 

70 years, followed by 17 patients from 51 to 

60, 16 patients from 41 to 50, and 14 patients 

aged from 31 to 40, etc. (Table 2 and Graph 2A). 
 

Table 2 

Mean age of the patients 

Valid N Mean Minimum Maximum SD. 

98 53.80612 16.0  80.0 15.9 
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Graph 2A – Histogram of patients’age 

The greatest percentage in the investiga-

ted group, the represented type of the epileptic 

seizures (crises), were 41.0% with SPC+CPC, 

followed by 15.0% GTCC, 14.0% CPC with 

secondary generalization, 12.0% CPC, 10.0% 

SPC and 8.0% absences (Table and Graph 3). 

The percentage difference being registered bet-

ween SPC + CPC versus other modalities was 

statistically significant for p = 0.000. 
 

Table 3 

 

Distribution of the examinees according to the type 

ofepileptic seizures (crises) 

Crisis No % 

Simple partial crises (SPC) 10 10 

Complex partial crises 

(CPC) 
12 12 

SPC + CPC 41 41 

CPC with secondary 

generalization 
14 14 

Absences 8 8 

GTCC 15 15 

 

Graph 3 – Graphic drawing of the examinees according to the type of epileptiic sezures (crises) 
 

In the greatest percentage of the investi-

gated group, the epileptic lesions of 25.0% were 

hippocampal sclerosis; the other epilepticgenic 

lesions found were with 20.0% post-traumatic 

injuries, 19.0% with post-vascular and brain tu-

mours with and the lowest percentage of 17.0% 

were the post-infectious (Table 4 and Graph 

4A). The percentage difference being registered 

among all modalities of epileptogenic lesions 

was statistically non-significant for p > 0.05.  

There was no statistically significant de-

pendence among the epileptigenic lesions upon 

the type of epileptic seizures (Pearson Chi-squ-

are: 30,7911, p = 0.058037). 
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Brain tumors as epileptogenic lesions were 
present in SPC + CPC in greatest per cent with 
31.6, with the lowest per cent of 5.3% were in 
GTCS. 

Post-traumatic injuries as epileptogenic 
lesions were present with the greatest per cent 
of 35.0% and 30.0% in SPC + CPC and GTCS, 
and in the lowest per cent of 5% in SPC. 

Post-vascular injuries as epileptogenic le-
sions were present with the greatest per cent of 
36.8% in SPC + CPC, the least per cent of 5.3% 
in absences and SPC. 

Post-infectious lesions as epileptogenic le-
sions  in  the greatest percent of  52.9% were 
present in SPC + CPC, and in the least percent 

of 5.9% SPC and CPC with secondary genera-
lization. 

 
Table 4 
 

Distribution of patients according to present 
epileptogenic lesions 

Epileptogenic lesions-present No % 

Brain tumors 19 19 

Post-traumatic injuries 20 20 

Post-vascular 19 19 

Post-infectious 17 17 

Hippocampal sclerosis 25 25 
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Graph 4A – Graphical drawing of the examinees according to epileptogenc lesions 

 
Hippocampal sclerosis as epileptogenic 

lesions was represented with the greatest per 
cent of 48.0% in SPC+CPC and in the least per 
cent of 4.0% in GTCS (Table 5). 

 
Table 5 
 

Percentual distribution of the epileptogenic lesions in types of epileptogenic seizures 

Epileptogenic zones Brain tumors Post-traumatic 
injuries 

Post-vascular Post-infectious 
Hippocampal 

sclerosis 

Epileptic seizures types No % No % No % No % No % 

Simple partial crises (SPC) 3 15.8 1 5.0 1 5.3 1 5.9 4 16.0 

Complex partial crises (CPC) 0  2 10.0 2 10.5 3 15.8 5 20.0 

SPC+CPC 6 31.6 7 35.0 7 36.8 9 52.9 12 48.0 

CPC with secondary 
generalization 

4 21.0 4 20.0 4 21.0 1   5.9 1   4.0 

Absences 5 26.3 0  1   5.3 0  2   8.0 

GTCS 1   5.3 6 30.0 4 21.0 3 15.8 1   4.0 

Total 19 100.0 20 100.0 19 100.0 17 100.0 25 100.0 

 
There was no statistically significant de-

pendence among the epileptigenic lesions upon 
the age of the patients (Pearson Chi-square: 
58.2962, df = 24, p = 0.000111). 

Brain tumоurs as epileptogenic lesions 
were registered in the greatest per cent of 57.9% 
at the age of above 61 years of age.  

Post-traumatic injuries as epileptogenic 

lesions were registered in the greatest per cent 

of 70.0% at the age of above 51 years of age.  

Post-vascular injuries as epileptogenic le-

sions were registered in the greatest per cent of 

94.7% at the age of above 61 years of age.  
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Post-infectious lesions as epileptogenic 

lesions were registered in the greatest per cent 

of 52.9% at the age of above 51 years of age.  

Hippocampal sclerosis as epileptogenic le-

sions was registered in the greatest per cent of 

53% at the age of under 40 years of age (Table 6). 

 
Table 6 

 

Distribution of patients according to age and epileptogenic lesions 

Epileptogenic lesions 

Age 
<= 20 21–30yr 31–40yr 41–50yr 51–60yr 61–70yr >= 71 Total 

Tumors 1 0 2 1 4 9 2 19 

Post-traumatic 0 1 2 3 5 5 4 20 

Post-vascular 0 0 0 0 2 13 5 20 

Post-infectious  1 1 3 3 5 3 1 17 

Hippocampal sclerosis 2 3 8 9 2 0 0 24 

Total 4 5 14 16 17 30 12 100 

 
Simple partial crises were found in both 

genders in 50%.  
Complex partial crises were found in male 

gender in 58.3%, while 41.7% were found in 
females; the percentage difference was statisti-
cally non-significant.  

SPC + CPC were found in the male gen-
der in 53.7%, and in 46.3% of female gender; 
the percentage difference was statistically non-
significant.  

CPC with secondary generalization was 

present in 64.3% males, and in 35.7% females; 

the percentage difference was statistically non-

significant. 

Absences were found in 50.0% in both 

genders. 

GTCS were found in 60.0% of the male 

gender, and in 40,0% of the females; the percen-

tage difference was statistically non-significant.  

The greatest percentage of 39.9% fell to 

SPC + CPC in males, with 43.2% in the female 

gender (Table 7). 
 
Table 7 
 

Distribution of patients according to gender  
and type of epileptic seizures 

Epileptic seizures – types Men Women Total 

Simple partial crises (SPC)  5 5 10 

Complex partial crises (CPC) 7 5 12 

SPC + CPC 22 19 41 

CPC with secondary generalization 9 5 14 

Absences 4 4 8 

GTCS 9 6 15 

Total 56 44 100 

 

There was no statistically significant de-
pendence among the epileptogenic lesions upon 
the gender of the patients (Pearson Chi-square: 
4.82640, p = 0.305585). 

Brain tumors as epileptogenic lesions were 
registered in the greater percent of 52.6% of the 
males, and 47.4% of females.  

Post-traumatic injuries as epileptogenic 
lesions were registered in the greater percent of 
70.0% of the males, and 30.0% of females.  

Post-vascular lesions as epileptogenic 
lesions were registered in the greater percent of 
57,9% of the males, and 42.1% of females.  

Post-infectious lesions as epileptogenic 
lesions were registered in the greater percent of 
64,7% of the males, and 35.3% of females.  

Hippocampal sclerosis as epileptogenic 
lesions was registered in the greater percent of 
60.0% of the females, and 40.0% of males.  

The greatest percentage of 25.0% fell to 

post-traumatic epileptogenic lesions, and 60.0% 

fell to hippocampal scleosis as epieptogenic le-

sion in the female gender (Table 8). 
 

Table  8 

 

Distribution of patients according to gender  

and epileptogenic lesions 

Lesions/gender Males Females Total 

Tumors 10 9 19 

Post-traumatic 14 6 20 

Post-vascular 11 8 19 

Post-infectious  11 6 17 

Hippocampal sclerosis 10 15 25 

Total 56 44 100 
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Discussion  

The analysis of the results showed that 

the most frequent form of epileptic seizures in 

symptomatic epilepsies are simple partial sei-

zures and complex partial seizures, while the 

least represented are absences as a type of sei-

zure in this type of epilepsy. 

Concerning the epileptogenicity, hippo-

campal sclerosis as the most epileptogenic was 

represented in the greatest percentage in rela-

tion to other lesions. 

Hippocampal sclerosis is a very common 

feature of temporal lobe epilepsy (complex par-

tial seizures or limbic epilepsy). It is found in 

approximately 50–75% of temporal lobe resec-

tions made for medically intractable limbic epi-

lepsy [2]. 

The other lesions, such as the post-trau-

matic lesions, are found in approximately 20% 

while the infectious lesions (17%) were repre-

sented as epileptogenic in the lowest percentage. 

Post-traumatic seizures often occur after 

severe head injury. The more severe the head 

injury, the more likely it is that post-traumatic 

seizures will occur.  

Significant risk factors for the develop-

ment of seizures within the first week are acute 

intra-cerebral haematoma (especially subdural 

haematoma), brain contusion, increased injury 

severity, and age > 65 years at the time of injury 

[3, 4]. 

Infections are a frequent cause for the 

occurrence of seizures. Different types of infec-

tions can cause epileptic seizures at all ages. 

The prevalence of the infection’s development 

is lower in developed countries compared with 

poor ones.  

There was no statistically significant de-

pendence between the epileptogenic lesions and 

the type of the seizures.  

Concerning the type of seizure in each 

lesion, it was found that SPS + CPS were mostly 

represented as a type of seizure: in brain tumo-

urs 31.6% had SPC + CPS, while in the least 

percent GTCS, in the post-traumatic lesions, 

35% presented SPS + CPS, 30% GTCS (genera-

lized tonic-clonic seizures) and in the least per-

cent SPS. Post-vascular lesion of 36,8% had 

SPS + CPS and absences in the least percent. 

Post-infectious lesions were found in the grea-

testest percentage in SPC + CPS and in the 

least percentage with secondary generalization, 

in hippocampal sclerosis SPS + CPS were 

found in 48%, and only 4% had GTCS. 

Seizure is often the first clinical symptom 

of a brain neoplasm, especially in cases of low-

grade neoplasms. Seizures caused by brain 

tumours, as with any focal lesion, will be of 

partial or focal onset. As such, they can cause a 

variety of symptoms for the patient. The symp-

toms and behaviour of the patient during the 

seizures is determined by the area of cortex in-

volved [5, 6]. 

Cerebrovascular disease is the most com-

mon cause of seizures in the elderly, and partial 

and complex partial seizures (CPS) are the most 

common seizure type in this age group [7]. 

The mean age of the patients was 53.8 ± 

15.9, 56 (56%) were men and 44 (44%) women, 

the percentage difference was statistically non-

significant for p > 0.05, it was a homogenous 

group according to gender.  

There was statistically a non-significant 

dependence among the epileptogenic lesions with 

the age of the patients (Pearson Chi-square: 

58.2962, df = 24, p = 0.000111). 

The most common tumours found to 

produce seizures in later life are gliomas, me-

ningeoma and metastases [8, 9]. Older people 

with cerebral tumours are less likely than youn-

ger patients to present with seizures, but age is 

a risk factor for increased mortality in people 

who do develop seizures [10].  

Trauma is common in old age. Older 

people are more likely than younger patients to 

develop post-traumatic epilepsy. 

Underlying abnormalities such as infar-

ctions, neoplasms and vascular malformations 

can be identified in 80% of causes with magne-

tic resonance imaging [11]. 

Brain tumours as epileptogenic leasions 

were found in the greatest percentage of 57.9% 

at an age above 61. 

Post-traumatic injuries as epileptogenic 

lesions were found in the greatest percentage of 

70.0% at an age above 51. 

Post-vascular lesions as epileptogenic le-

sions were found in the greatest percentage of 
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94.7% at an age above 61. Post-infectious 

lesions as epileptogenic lesions were found in 

the greatest percentage of 52.9% at an age 

above 51. 

Head trauma, infections of the central 

nervous system and tumours may occur at any 

age and may lead to the development of epi-

lepsy. Infections of the central nervous system 

have one of the highest risks for causing epi-

lepsy [12, 13]. For instance, over three-quarters 

of the survivors of cerebral abscess develop 

severe epilepsy and survivors of viral encepha-

litis have an odds ratio of 16 : 2 for the deve-

lopment of epilepsy [13]. 

Cerebrovascular disease is the single most 

common pathological factor underlying epilepsy 

in elderly patients [14, 15]. 

Hippocampal sclerosis as epiletogenic le-

sions were found in the greatest percentage of 

53% at an age under 51. 

The 65% prevalence of hippocampal scle-

rosis arose from mesial temporal epilepsy, and 

developed in late childhood, equally in the male 

and female genders [16]. 

There was a statistically non-significant 

dependence among the epileptigenic lesions with 

the gender of the patients (Pearson Chi-square: 

0.868205, p = 0.972480), as well as a statisti-

cally non-significant dependence between the 

epileptogenic lesions upon the gender of the 

patients (Pearson Chi-square: 4.82640, p = 

0.305585). 

 

Conclusion 

Association of the seizure type with the 

MRI finding detects the epileptogenic focus in 

symptomatic epilepsies which should be the lea-

ding factor for its further regular management. 

Post-traumatic lesions occur more frequent 

in the elderly population with the accent on the 

male, while hippocampal sclerosis occurs in the 

adolescent and younger population with the 

accent on the female.  

As to the seizures, simple partial seizures 

and complex partial seizures were more fre-

quently represented.  

This investigation will enable an initial 

pre-surgical evaluation of symptomatic epilep-

sies for their further regular therapeutic stra-

tegy, and, at the same time, prevention of psy-

cho-social inability in refractory epilepsies. 
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Rezime 
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Цел: Главна цел на ова испитување е да се 

докаже поврзаноста на видот на нападите со 
наодот од нуклеарна магнетна резонанција на 
мозокот (етиоло{шкиот фактор). Исто така и да се 
докаже во која старосна група кој тип лезија е 
најзастапена и со каков вид напади. 

Материјал  и  методи: Евалуирани се 100 

пациенти со симптоматска епилепсија на 

возраст од 16 до 80 години, хоспитализирани 

или амбулантски водени на Клиниката за невро-

логија. Пациентите се невролошки испитани и се 

регистрирани типовите напади. Кај сите 

пациенти е реализирана НМР на мозокот.  

Резултати: Беа испитувани 56 мажи 

(56%) и 44 жени (44%). Испитувани се видовите 

епилептични напади (кризи): кај 41,0% ЕПК + 

КПК, потоа следува со 15,0% ГТКН, со 14,0% 

КПК со секундарна генерализација, со 12,0% 

КПК, со 10,0% ЕПК и со 8,0% апсанси. 

Во испитуваната група се застапени епи-

лептогени лезии со 25,0% хипокампална скле-

роза, останатите епилептогени лезии се заста-

пени со 20,0% посттрауматски повреди, со 

19,0% постваскуларни и тумори на мозокот и со 

најмал процент 17,0% постинфективни лезии. 

Заклучок: Посттрауматските лезии се 

најчести епилептогени симптоматски лезии  кај 

постарата ма{шка популација, додека кај 

помладата популација (доцно детство) и адолес-

центите е позастапена хипокампалната склероза 

како епилептоген фактор. Едноставните 

парцијални напади и комплексните парцијални 

напади се најчести типови напади кај 

симптоматската епилепсија. 

 

Клучни зборови: симптоматска епилепсија, епилеп-

тични напади, епилептогени лезии. 
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