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Abstract
Objective: The aim of this study was to evaluatethe demographic and clinical findings of patients with epilepsy in Erzincan.
Materials and Methods: Five hundred forty-eight adult patients with epilepsy who were admitted to the neurology outpatient clinic between January 2016
and August 2017 were included in the study. Patients’ age, sex, duration of epilepsy, risk factors, seizure frequency and type, number of drugs used, comorbid
diseases, electroencephalography (EEG), and neuroimaging results were evaluated retrospectively.
Results: Two hundred eighty-three patients were men (51.6%), 265 were women (48.4%). The mean age was 40.64±17.9 years, and the mean illness duration
was 11±11 years. Risk factors of epilepsy were found in 52.2% of the patients. Pathologic findings in neuroimaging were found in 46.8% of patients, and 48.2%
of patients had pathologic findings in EEG. Thirteen percent of patients had more than one seizure per month, 8.9% of patients had a seizure-free period for
five years. Focal-onset seizures were present in 54.8% of patients and generalized- onset seizures were present in 44.5% of patients. monotherapy was received
by 58.9% of the patients, and 40.3% of the patients received polytherapy. Epilepsy was accompanied by other diseases in 27.7% of the patients. There was no
significant difference between the sexes in terms of age of onset and duration, seizure frequency, number of medications used, psychiatric comorbidity, the presence
of pathologic findings in EEG, and neuroimaging (p>0.05). Patients with pathological findings in neuroimaging were significantly older than 18 years of age
(p=0.004). Pathologic EEG findings were detected more frequently in the same patients (p=0.001). Patients with psychiatric symptoms had longer epilepsy
duration (p=0.005), and the number of antiepileptic drugs used was higher (p<0.001).
Conclusion: Epilepsy does not show sex differences in terms of many features. In patients with adult-onset epilepsy, pathologic findings are common in
neuroimaging and EEG. Comorbid psychiatric disorders are associated with a longer and more resistant course of epilepsy.
Keywords: Epilepsy, epidemiology, neuroimaging, comorbidity

Öz
Amaç: Bu çalışmanın amacı; Erzincan ilinde epilepsi hastalarının demografik ve klinik özelliklerini incelemektir.
Gereç ve Yöntem: Erzincan Üniversitesi Mengücek Gazi Eğitim ve Araştırma Hastanesi Nöroloji Polikliniği’ne Ocak 2016-Ağustos 2017 tarihleri arasında
başvuran yetişkin 548 epilepsi hastası dahil edildi. Hastaların yaş, cinsiyet, epilepsi süresi, risk faktörleri, nöbet sıklığı ve tipi, kullanılan ilaç sayısı, komorbid
hastalıklar, elektroensefalografi (EEG) ve nörogörüntüleme sonuçları retrospektif olarak değerlendirildi.
Bulgular: Hastanın 283’ü erkek (%51,6), 265’i kadın (%48,4) idi. Yaş ortalaması 40,64±17,9, ortalama hastalık süresi 11±11 yıldır. Hastaların %52,2’sinde
epilepsi risk faktörleri saptandı. Hastaların %46,8’inde nörogörüntülemede, %48,2’sinde ise EEG’de patolojik bulgu saptandı. Hastaların %13’ü ayda birden
fazla nöbet geçiriyordu. Hastaların %8,9’unda beş yıldır nöbetsizlik dönemi mevcuttu. Hastaların %54,8’inde fokal, %44,5’inde jeneralize başlangıçlı nöbet türü
mevcuttu. Hastaların %58,9’u monoterapi, %40,3’ü politerapi almaktaydı. Hastaların %27,7’sinde epilepsiye diğer hastalıklar eşlik etmekteydi. Cinsiyetler
arasında epilepsi başlangıç yaşı ve süresi, nöbet sıklığı, kullanılan ilaç sayısı, psikiyatrik komorbidite, EEG’de ve nörogörüntülemede patolojik bulguların varlığı
açısından anlamlı fark bulunmamıştı (p>0,05). On sekiz yaş ve üzeri epilepsi hastalarında nörogörüntülemede patolojik bulgu anlamlı olarak yüksekti (p=0,004).
Aynı hastalarda EEG bozukluğu daha sık saptanmıştı (p=0,001). Epilepsi süresi, psikiyatrik semptomları olanlarda olmayanlara göre daha uzun (p=0,005),
kullanılan antiepileptik ilaç sayısı daha fazlaydı (p=0,000).
Sonuç: Epilepsi birçok özelliği açısından cinsiyet farkı göstermemektedir. Erişkin başlangıçlı epilepsi hastalarında nörogörüntüleme ve EEG’de patolojik
bulgulara sık rastlanmaktadır. Psikiyatrik hastalıkların eşlik etmesi epilepsinin daha uzun ve dirençli seyri ile ilişkilidir.
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Introduction
Epilepsy is a chronic cerebral disorder characterized by
permanent susceptibility to epileptic seizures, which causes
neuro biologic, cognitive, psychological, and social problems. An
epileptic seizure is a transient condition characterized by findings
and/or symptoms caused by abnormal excessive or synchronous
neuronal activity (1).
The prevalence of epilepsy varies from country to country.
The prevalence of epilepsy in European countries in patients aged
between 20 and 64 years of is 6/1000 and 8/1000 in those aged
over 65 years. The average prevalence of epilepsy in industrialized
countries is 6/1000 (2). In developing countries, the highest
prevalence rates are reported in Liberia (49/1000), and Panama
Guaymi natives (59/1000), and the average prevalence of epilepsy is
18.5/1000 (3). The variability of prevalence among developed and
developing countries is thought to be due to the low socioeconomic
status of developing countries; poor health education of people;
geographic, environmental, ethnic, and cultural factors; genetic
predisposition; country-specific infections; as well as methodologic
differences (4,5).
Epidemiologic studies have been conducted in different regions
of our country, but limited populations have been examined in
most of them. According to the studies performed after 2010,
the prevalence epilepsy in Turkey varies between 5.7-8.94/1000
(6,7,8,9).
Epilepsy is a chronic treatable disease that is seen all over the
world regardless of sex and age, without any age limit. Epilepsy
affects approximately 100 million people, and 80% of them live
in developing countries. Knowing epilepsy well, correct diagnosis,
appropriate treatment, and improving the quality of life of patients
with epilepsy means bringing these patients to the community.
Unfortunately, more than half of people who need antiepileptic
treatment do not receive this treatment (10).
Inadequate treatment ranges from 10% in countries with
high income, 50% in countries with moderate income, and 75%
in countries with low income. Inadequate treatment rates in
countries also vary. The rate of treatment in rural areas is generally
lower than in urban areas. It is believed that inadequate treatment
is due to the inability to recognize the disease by physicians, the
cost of treatment, inability to find drugs, and cultural beliefs (11).
The importance of epidemiologic and descriptive studies in
the adoption of the disease to society, raising awareness about
the disease, reducing inadequate treatment, recognizing the
social, economic, and physical effects caused by epilepsy cannot
be underestimated. Much information about the natural course
of the disease, risk factors, etiology, comorbidity, and mortality
is obtained from these studies. On the other hand, information
obtained from these studies is needed to develop new strategies
and approaches in treatment and follow-up and to determine
techniques to prevent the development of the disease (12).
It has been shown that the establishment of epilepsy
polyclinics in hospitals increases the regular follow-up of patients
with epilepsy, the success of treatment, and improves the rate of
seizures, the adoption of patients to treatment, and quality of life
(13,14). In this study, we aimed to evaluate the status of epilepsy
in Erzincan.
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Materials and Methods
Five hundred forty-eight adult patients with epilepsy who
were admitted to the neurology polyclinic of Erzincan University
Mengucek Gazi Training and Research Hospital between January
2016 and August 2017 were included in this retrospective study.
Patients using prophylactic antiepileptic drugs after surgery,
patients who were followed up elsewhere and who came to get their
drugs prescribed, and those having only psychogenic seizures were
excluded. Data including age, sex, duration of epilepsy, risk factors,
frequency and type of seizures, number of drugs used, comorbid
diseases not related with epilepsy, electroencephalography (EEG)
and neuroimaging [computerized cranial tomography (CCT) or
cranial magnetic resonance imaging (MRI)] results were obtained
from the database used in our hospital.
Statistical Analysis
Statistical analysis was performed using the SPSS 17.0 package
program. Frequency analysis was used for basic descriptive
statistics. In order to compare patients with epilepsy according
to sex, the existence of psychiatric disease, and pathologic
findings in neuroimaging, patients without these characteristics
were randomly selected and grouped equally with patients with
these characteristics. The chi-square compatibility test was used
to evaluate the equality of groups. The chi-square independence
test was used to compare the groups. Statistical significance was
accepted as p<0.05.

Results
Of 548 patients, 283 (51.6%) were males, and 265 (48.4%)
were females, and the difference between the groups was not
significant (p=0.44). Table 1 shows the characteristics of the
Table 1. Distribution of the patients by sex and features of
the diseases of the patients
Variables
Number %
Sex

Age of onset

Risk factors
Pathologic finding in EEG
Pathologic finding in
neuroimaging
Seizure status

Treatment

Male

283

51.6

Female

265

48.4

<18 years

192

35.0

18-50 years

252

46.0

>50 years

104

19.0

Yes

286

52.2

No

262

47.8

Yes

259

48.2

No

278

51.8

Yes

252

46.8

No

287

53.2

Continuing
seizures

301

54.9

No seziures

247

45.1

Monotherapy

323

59.4

Polytherapy

221

40.6

EEG: Electroencephalography
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patients’ diseases and sex distribution of the patients in the study
group. The mean age was 40.64±17.9 (range, 18-93) years. The
longest duration of illness was 57 years, and the average duration
of illness was 11±11 years. One hundred ninety-two patients
(35.0%) had the disease before the age of 18 years. Twenty-four of
these patients (12.5%) had been diagnosed as having epilepsy at
the age of 0. Two hundred fifty-two patients (46%) had epilepsy
between the ages of 18 and 50 years, 104 patients (19%) had
epilepsy after the age of 50 years.
Two hundred eighty-six patients (52.2%) had epilepsy risk
factors. Of all the patients included in the study, 193 patients
(35.2%) had epilepsy or febrile seizures in childhood, 100 (18.3%)
had perinatal pathology, 45 (8.2%) had intracranial operation, 13
(2.4%) had head trauma, 54 (9.9%) had cerebrovascular pathology,
31 (5.7%) had brain tumors, 13 (2.4%) had dementia, 18 (3.3%)
had a family history of epilepsy, 4 (0.8%) had encephalopathy, 8
(1.5%) had central nervous system (CNS) infections, 6 (1.2%) had
congenital diseases, and 17 (3.1%) had other disorders that formed
a risk factor (Table 2).
Five hundred thirty-nine patients underwent neuroimaging
(CCT or MRI), and 535 patients underwent interictal EEG
examination during the last admission. Pathologic findings were
found in neuroimaging of 252 patients (46.8%) and in EEG of
259 patients (48.2%). One hundred ninety-seven patients (78.2%)
had one, 50 (19.8%) had two, 5 (2.0%) had three different
radiologic pathologies. In one hundred thirty patients (51.6%)
there were non-specific white matter lesions, 91 (36.1%) had
encephalomalacia, 42 (16.7%) had cerebral atrophy, 13 (5.2%) had
intracranial mass, 16 (6.3%) had temporal lobe lesions, 3 (1.2%)
had vascular pathology, 9 (3.6%) had hydrocephalus, 5 (2%) had
congenital pathology, 3 patient (1.2%) had calcification, 1 (0.4%)
had demyelinating plaques, and a corpus callosum lesion was
found in 1 patient (0.4%) (Table 3).
Thirteen patients (2.4%) had more than 10 seizures per month,
58 (10.6%) had 1-10 seizures per month, and 230 (42.0%) had
1-11 seizures per year. Sixty-nine patients (12.6%) were seizurefree for one year, 42 patients (7.7%) for three years, and 49 patients
(8.9%) for five years. Eighty-seven patients (15.9%) were seizurefree since the beginning of treatment (Table 4).
Focal-onset seizure type was detected in 300 patients (54.8%),
244 (44.5%) had generalized-onset seizure type, 4 (0.7%) had
epileptic seizures with pseudo seizures, 8 (1.5%) had hot water
epilepsy, and 2 patients (0.4%) had menstrual epilepsy. The
distribution of seizure types is shown in Table 5.
Three hundred twenty-three patients (58.9%) were receiving
one drug, 153 (27.9%) received two, 48 (8.8%) had three, 16
(2.9%) had four, and 4 patients (0.7%) received five antiepileptic
drugs. The treatment of four patients (0.7%) had been terminated.
One hundred fifty-two patients (27.7%) had other diseases
not related to the etiology of epilepsy. There were 83 patients
(15.2%) with psychiatric disorders, 37 (6.7%) had cardiovascular
disorders, 10 (1.8%) had disorders of thyroid gland, 6 (1.1%) had
respiratory system disorders, 4 (0.8%) had autoimmune diseases,
5 (0.9%) had oncologic diseases not involving brain, 3 (0.6%)
had renal diseases, and 4 patients (0.8%) had other diseases as
comorbidities (Table 6).
There was no significant difference between the ages of onset
of epilepsy, the duration of epilepsy, the number of drugs used,
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Table 2. Risk factors*
Risk factors

Number

%

Epilepsy and/or febrile seizure history in
childhood

193

35.2

Epilepsy history in family

18

3.3

- Mental retardation

63

11.5

- Cerebral palsy

Perinatal pathology associated
37

6.8

Intracranial operation

45

8.2

Head trauma

13

2.4

Cerebrovascular pathology

54

9.9

- Aneurysm

7

1.3

- Arterio-venous malformation

2

0.4

- Venous cavernoma

1

0.2

- Venous sinus thrombosis

1

0.2

- Intracranial hemorrhage

23

4.2

- Ischemic stroke

20

3.7

Brain tumor

31

5.7

Dementia

13

2.4

Encephalopathy

4

0.8

- Hypertensive

1

0.2

- Hypoxic

1

0.2

- PRES

1

0.2

- Posttraumatic

1

0.2

8

1.5

- Herpes virus encephalitis

2

0.4

- Neurobrucellosis

1

0.2

- Meningitis sequela

4

0.8

- SSPE

1

0.2

6

1.2

- Phenylketonuria

2

0.4

- Tuberous sclerosis

1

0.2

- Sturge-Weber disease

1

0.2

- Van der Knaap disease

1

0.2

- Fahr disease

1

0.2

Central nervous system infection

Congenital/genetic metabolic and
degenerative diseases

Others

17

3.1

- Benign intracranial hypotension

1

0.2

- Neurosarcoidosis

1

0.2

- Hydrocephalus

4

0.8

- Migraine

9

1.8

- Dysmenorrhea

2

0.4

*There were several risk factors in 81 patients, PRES: Posterior reversible
encephalopathy syndrome, SSPE: Subacute sclerosing panencephalitis
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psychiatric comorbidity, and the presence of pathologic findings in
EEG and neuroimaging (p>0.05) (Table 7).
In patients with changes in neuroimaging studies, the onset of
epilepsy was detected at the age of 18 years and older (p=0.007). In
the same patients, pathologic findings in EEG were more frequent
(p=0.001). The number of antiepileptic drugs used, duration of
epilepsy, and whether seizures continued did not change between
patients with and without abnormal neuroimaging findings
(p>0.05) (Table 8).
The duration of epilepsy was longer (p=0.005), and the number
of antiepileptic drugs used was higher (p<0.001) in patients with
psychiatric symptoms compared with those without psychiatric
Table 3. Pathologic findings in cranial magnetic resonance
imaging and cranial tomography*
Neuroimaging findings
n
%

symptoms. There were no differences in terms of the presence of
abnormalities in EEG, whether seizures continued, and the age of
onset of epilepsy between patients with and without psychiatric
disease (p>0.05) (Table 9).
Table 5. Seizure types
Seizure types

n

Partial-onset

300

% per
group

- Simple partial

58

19.3

- Complex partial

66

22.0

- Secondary generalized

176

58.7

Generalized-onset

%
total
54.8

244

- Motor

237

97.1

Encephalomalacia

91

36.1

- Non-motor

7

2.9

Mass lesion

13

5.2

Pseudoseizure+seizure

4

Non-specific white matter lesion

130

51.6

Atrophy

42

16.7

Temporal lobe lesion

16

6.3

Table 6. Comorbid diseases associated with epilepsy
Comorbid diseases
n
%

- Mesial temporal sclerosis

10

3.9

Psychiatric diseases

- Atypical lesion

6

2.4

3

1.2

- Chronic subdural hematoma

1

0.4

- Arteriovenous malformation

1

0.4

- Venous cavernoma

1

0.4

9

3.6

- With ventriculoperitoneal shunt

3

1.2

- Without ventriculoperitoneal shunt

6

2.4

Congenital pathology

5

2.0

- Schizencephaly

3

1.2

- Porencephaly

1

0.4

- Cortical ectopia

1

0.4

Calcification

3

1.2

Demyelinating plaques

1

0.4

Corpus callosum lesion

1

0.4

Vascular pathology

Hydrocephalus

*There were several pathologic findings in 55 patients

Table 4. Seizure frequency
Seizure frequency

n

%

>10 per month

13

2.4

1-10 per month

58

10.6

1-11 per year

230

42.0

No seizures for one year

69

12.6

No seizures for three years

42

7.7

No seizures for five years

49

8.9

No seizures since treatment initiation

87

15.9

44.5
0.7

83

15.2

- Depression

24

4.4

- Anxiety disorder

21

3.8

- Bipolar disorder

6

1.1

- Obsessive-compulsive disorder

1

0.2

- Dissociative disorder

5

0.9

- Substance abuse

3

0.6

- Psychosis

23

4.2

Cardiovascular diseases

37

6.8

- Coronary artery disease

16

2.9

- Hypertension

37

6.7

- Congestive heart failure

2

0.4

Respiratory system diseases

6

1.1

Renal diseases

3

0.6

Thyroid diseases

10

1.8

Autoimmune diseases

4

0.8

- Rheumatoid arthritis

1

0.2

- Lupus erythematosus

1

0.2

- Multiple sclerosis

1

0.2

- Celiac disease

1

0.2

Oncologic diseases not involving brain

5

0.9

Others

4

0.8

- Sarcoidosis

1

0.2

- FMF

1

0.2

- Parkinson’s disease

1

0.2

- Essential tremor

1

0.2

*There were several cardiovascular diseases in 8 patients, FMF: Familial
Meditteranean Fever
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Discussion
Epilepsy is a disorder characterized by repetitive, nonprovoking seizures that occur due to excessive electrical activity
in brain cells. Although epilepsy affects both sexes, it is more
common in males, which has been shown in many studies. The
male/female ratio ranges from 1.1 to 1.4:1, which is thought to
be a non-significant difference. Male predominance can be caused
by more frequent exposure to trauma due to being more active in
social life and working in heavy and dangerous jobs (6,13,15,16).
However, the difference in prevalence according to sex was not
supported by some studies. In a study of epilepsy associated with
localization, cryptogenic and idiopathic epilepsy were shown to

be common in females,whereas secondary epilepsy associated with
a local epileptogenic focus is widespread in males (17,18). We
found the male/female ratio as 1.1:1 in our study, which was not
significantly different (p=0.44) (19), and was similar to a study’s
result from North Sweden. In addition, there was no difference
between the sexes in terms of age of onset and duration of epilepsy.
According to some studies, the incidence of epilepsy, which is
primarily known as a childhood disease, shows a bimodal U-peak
pattern in children and elderly (20). On the other hand, studies
performed in late adolescent and adult populations found the
highest prevalence in adults and decreased prevalence after 50 years
of age. Some studies showed an increased prevalence of epilepsy
again after 70 years of age (15,19). In our study, approximately half

Table 7. Comparison of sexes in terms of duration of epilepsy, age of onset, number
of drugs used, seizure status, psychiatric comorbidity, and pathologic findings in
neuroimaging and electroencephalography
Sex
Total
p*
Male
Female
<10 years
Duration of epilepsy
≥10 years
<18 years
Age of onset
≥18 years

Pathologic findings in
neuro-imaging

Seizure status

No
Yes
Continued
seizures
No seizure
Yes

Pathologic findings in EEG
No
No
Psychiatric comorbidity
Yes
Mono-therapy
Number of drugs
Polytherapy
*Chi-square test p value, EEG: Electroencephalography

302

n

158

130

288

%

55.8

49.1

52.6

n

125

135

260

%

44.2

50.9

47.4

n

100

92

192

%

35.3

34.7

35.0

n

183

173

356

%

64.7

65.3

65.0

n

147

141

288

%

52.5

54.2

53.3

n

133

119

252

%

47.5

45.8

46.7

n

164

137

301

%

58.0

51.7

54.9

n

119

128

247

%

42.0

48.3

45.1

n

130

129

259

%

47.1

49.4

48.2

n

146

132

278

%

52.9

50.6

51.8

n

243

224

467

%

85.9

84.5

85.2

n

40

41

81

%

14.1

15.5

14.8

n

159

164

323

%

56.6

62.4

59.4

n

122

99

221

43.4

37.6

40.6

0.11

0.88

0.69

0.14

0.59

0.66

0.17
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of the patients (46%) had epilepsy between the ages of 18-50 years
and the frequency was decreased after the age of 50 years (19%).
According to the seizure classification of the International
League Against Epilepsy, seizures are divided into three main classes:
generalized, focal, and undefined-onset seizures. Generalized-onset
seizures include motor and non-motor, undefined- onset seizures
include motor, non-motor, and unclassified seizures. Partial-onset
seizures include motor and non-motor seizures with or without
impairment of consciousness and focal-onset bilateral tonic-clonic
seizures (21).
The determination of seizure type depends on the correct
description of the patient or their relatives, the observation of the
seizure by the physician, the results of diagnostic examinations
such as EEG and CCT/MRI and the age of the patient (16). Many
studies have shown that focal-onset seizures are more frequent.
Such seizures are common, especially in adult and elderly patients.
In younger children, generalized-onset seizures are observed more

frequently. This rate shifts to partial-onset seizures with age
(4,15,16,20).
Approximately 20-30% of patients with epilepsy had more
than one seizure per month (2). Similarly, in another study, 17%
of patients had seizures in the last week and 57% in the last year.
In contrast, only 16% of patients had a 5-year seizure-free period
(19).
In accordance with the literature, most patients (42.0%) had
seizures several times a year. Thirteen percent of patients had
more than one seizure per month. One-year seizure-freedom was
12.6%, 3-year was 7.7%, and 5-year was 8.9%. There was no
difference between the sexes in terms of seizure frequency. Focalonset seizures were detected in 54.8% of patients. This ratio can
be explained by the inclusion of only adult patients in our study.
In particular, the frequent focal-onset seizures in adults was due to
the etiology of epilepsy. The most common causes of symptomatic
epilepsy presenting with focal-onset seizures were head trauma,

Table 8. Comparison of seizure status, number of drugs used, pathologic findings in
electroencephalography, duration of epilepsy, and age of onset in patients with and without
neuroimaging findings
Pathologic findings
in neuroimaging
Total
p*
Yes
No
Continuing
Seizure status
None
<10 years
Duration of epilepsy
≥10 years
Monotherapy
Number of drugs used
Polytherapy
<18 years
Age of onset
≥18 years

Pathologic findings in
EEG

Yes
No
No

Psychiatric disease
Yes

n

147

148

295

%

58.3

51.6

54.7

n

105

139

244

%

41.7

48.4

45.3

n

136

149

285

%

54.0

51.9

52.9

n

116

138

254

%

46.0

48.1

47.1

n

144

175

319

%

57.1

61.8

59.6

n

108

108

216

%

42.9

38.2

40.4

n

73

115

188

%

29.0

40.1

34.9

n

179

172

351

%

71.0

59.9

65.1

n

139

117

256

%

56.3

41.5

48.4

n

108

165

273

%

43.7

58.5

51.6

n

243

216

459

%

84.4

85.7

85.0

n

45

36

81

15.6

14.3

15.0

0.12

0.63

0.27

0.007

0.001

0.66

*Chi-square test p value, EEG: Electroencephalography
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cerebrovascular diseases, intracerebral tumors, and CNS infections.
However, pre- and perinatal diseases such as asphyxia, febrile
convulsions, and family history of epilepsy were emphasized as
important risk factors. Canpolat et al. (6) showed that 40% of
patients had febrile convulsions and 33% had a family history
of epilepsy. In addition, low socioeconomic status, low level of
education, homelessness, difficulties in living in rural areas, and
access to health institutions have also been cited as risk factors
(16,22).
The frequency of posttraumatic seizures varies between 4%
and 53% depending on the age of the patients, the severity of
the trauma, and the duration following the trauma (23). Chen
et al. (24) showed that posttraumatic epilepsy (PTE) developed
in 35.2% of patients following severe head trauma. The risk
factors for the development of PTE included age at the time of
head trauma, having surgical intervention, having simple partial
seizures, and the onset of seizures within the first 6 months
following the trauma.
Stroke among cerebrovascular diseases is an important risk
factor for the development of epilepsy. Studies have shown that
approximately 10% of patients develop seizures following an
ischemic or hemorrhagic stroke. The risk factors for post-stroke
epilepsy have been reported as having hemorrhagic stroke, cortical
involvement, and stroke involving multiple lobes (25).

However, in a recent study, two major risk factors were
defined for poststroke epilepsy: high National Institute of Health
score and venous sinus thrombosis. It has been shown that
cerebrovascular risk factors and localization of stroke did not affect
the development of epilepsy after stroke. However, following
venous sinus thrombosis, hemorrhagic stroke was the second most
common type of stroke causing post-stroke epilepsy (26). Wang
et al. (27) showed that the frequency of early epileptic seizures
following ischemic stroke was low (3.3%).
In our study, most of the patients (52.2%) had risk factors
for epilepsy. Epilepsy and/or febrile seizure history in childhood
(35.2%) was the most common, and cerebral insult due to
perinatal pathology (18.3%) was the second most common risk
factor found in our study. These were followed by cerebrovascular
pathology (9.9%), intracranial operations (8.2%), brain tumors
(5.7%), and dementia and head traumas (2.4%). We believe that
the low frequency of epilepsy in the family (3.3%) may be due
to the lack of public awareness of the disease and cultural factors
such as keeping the disease as a secret inside the family.
CNS infections, congenital metabolic and degenerative
diseases, hydrocephalus and encephalopathy are rare diseases
that play a smaller role as a cause of epilepsy. Ramantani
and Holthausen (28) showed that the risk of development of
seizures after CNS infection was 7-8% in developed countries.

Table 9. Comparison of seizure status, number of drugs used, pathologic findings in
electroencephalography, duration of epilepsy, and age of onset in patients with and
without psychiatric disease
Psychiatric disease
Total
p*
No
Yes
Pathologic findings in
EEG

Yes
No
<10 years

Duration of epilepsy
≥10 years
Monotherapy
Number of drugs used
Polytherapy

Seizure status

Continuing
seizures
No seizure
<18 years

Age of onset
≥18 years

n

42

37

79

%

54.5

45.7

50.0

n

35

44

79

%

45.5

54.3

50.0

n

51

33

84

%

63.0

40.7

51.9

n

30

48

78

%

37.0

59.3

48.1

n

58

35

93

%

71.6

43.2

57.4

n

23

46

69

%

28.4

56.8

42.6

n

44

54

98

%

54.3

66.7

60.5

n

37

27

64

%

45.7

33.3

39.5

n

31

23

54

%

57.4

42.6

100.0

n

50

58

108

46.3

53.7

100.0

*Chi-square test p value, EEG: Electroencephalography
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0.26

0.005

0.000

0.11

0.18
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In this case, the finding of lesions in cranial MRI and the
development of SE during acute infection were shown to be
the most important risk factors for the development of seizures
after CNS infection. In this study, the most common rare
risk factor was CNS infection (1.5%), which was followed by
congenital metabolic diseases (1.2%), and encephalopathy and
hydrocephaly (0.8%).
Neuroimaging (CCT and MRI) in patients with epilepsy
is used to determine the structural pathology of the brain,
to diagnose the etiology of the disease, and to determine the
approach to the disease (29). Magnetic resonance spectroscopy and
positron emission tomography can show functional anatomy and
neurochemical circuits that play a role in pathogenesis because
no pathology has been detected in standard neuroimaging in
idiopathic generalized epilepsies (30).
According to the literature, the rate of pathologic findings in
neuroimaging of patients with epilepsy ranges from 17% to 70%.
It is thought that such a wide range depends on the population
and seizure types involved in the studies. For example, in a study
involving only children, generalized seizures were found in 77%
of patients, and pathologic findings were found in only 17% of
MR images. These were periventricular leukomalacia (4%), left
hippocampal sclerosis (2%), cerebellar dysgenesis and thinning of
brainstem (2%), encephalomalacia (1%), bilateral occipital gliosis
(1%), bilateral hippocampal sclerosis (1%), cerebral atrophy
(1%), porencephalic cyst (1%), left occipital gliosis (1%), and left
parahippocampal arachnoid cyst (1%) (6).
On the other hand, in a study in which 62% of the adult
patients had partial seizures, MRI showed pathologic findings
in 71% of all patients. These findings were isolated hippocampal
sclerosis (21%), cerebral cortical dysgenesis (8%), isolated
hippocampal sclerosis with dual pathology of any kind (4%),
tumors (5%), vascular malformations (6%), various scars (14%),
and various other brain abnormalities (13%) (31).
Although the rate of detection of pathologies that may cause
epilepsy is similar to CCT and MRI, abnormalities such as
hippocampal mesial sclerosis can only be detected with MRI.
Therefore, cranial MRI should be performed in patients with
epilepsy who have normal brain tomography except for patients
with primary generalized epilepsy (14,32). Further, the findings
of single-photon emission computed tomography rather than
the findings of interictal MRI may be consistent with EEG
findings and may be a better test to determine the focus of
epilepsy (33).
In 46.8% of the patients in our study, pathologic findings were
found in neuroimaging, and most (78.2%) were single lesions.
Similar results were reported by Mengistu et al. (29). In 35.9%
of the patients in that study, pathologic findings were detected in
neuroimaging. Single lesions were found in 42.8% of patients and
multiple lesions in 35.4%. In the same study, pathologic findings
were detected in 40.3% of patients. Of these lesions, 10.5% were
encephalomalacia, 8.9% were ischemic gliotic lesions, 5.6% were
congenital malformations, 4% were mesial temporal sclerosis,
4% were arachnoid cysts, 2.4% were cranial tumors, 2.4% were
cerebral atrophy, 1.6% were subdural hygroma and 0.8% were
metal images (14).
In our study, there was no difference between the sexes in
terms of the presence of pathologic findings in neuroimaging.
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However, the presence of lesions in neuro imaging was
significant with the onset of epilepsy at age 18 years and over
(p=0.007). These findings are consistent with the fact that
symptomatic epilepsy and partial seizures are more frequent in
adults.
Since the second half of the 20th century, EEG has been
involved in neurophysiologic studies and has taken an
indispensable role in neurologic practice to show the electrical
activity of the brain. EEG helps to diagnose epilepsy, identify
epileptic syndromes, and identify the localization of epileptic
focus. However, the detection of epileptiform activity in
EEG does not always diagnose epilepsy because epileptiform
discharges in EEG may occur in healthy individuals, albeit rarely
(0.5%). In the same way, the normal EEG does not exclude the
diagnosis of epilepsy. In the initial routine interictal EEG, the
probability of detecting epileptiform activity is approximately
50%, and in repeated recordings, this rate may increase to 8090%. It is therefore important to note that it is always necessary
to evaluate EEG results in light of clinical findings (34).
In the literature, 33.1% to 65% of patients with epilepsy
had abnormalities in EEG (14,29,32). In our study, pathologic
findings were found in 259 patients (48.2%) in interictal
EEG during the last admission, similar to the results in the
literature. There was no difference between the sexes in terms of
pathologic findings in EEG. However, patients with lesions had
significantly more pathologic EEGs compared with patients
without lesions (p=0.001). These findings suggest that the
underlying cerebral pathology may trigger discharges detected
in EEG.
The aim of epilepsy treatment is to provide seizure freedom
and improve the quality of life of patients. The main principle of
medical treatment is to start treatment with monotherapy suitable
for seizure type. Seizure control with the first started antiepileptic
drug can be achieved in about 40-50% of patients (35). This rate
was found as 15.9% in our study.
The success of treatment depends largely on the
compatibility that patients show with their treatment. One
study showed that only 59.1% of patients used their medication
regularly. The causes of irregular use of treatment were neglect
(72.3%), forgetfulness (85.1%), boredom (55.3%), and the
adverse effects of drugs (48.9%). In the same study, it was found
that the quality of life of patients using regular treatment was
higher (13).
If seizures continue despite the first initiated drug, it is
necessary to increase the dose of the drug, change the drug, or switch
to polytherapy. Ünal et al. (14) reported that 49.0% of patients
received monotherapy, and 34.6% received polytherapy in their
study. In addition, 28.5% of patients had drug-resistant epilepsy.
In our study, 59.4% of the patients received monotherapy, and
40.6% received polytherapy, and 13% of the patients were using
three or more antiepileptic drugs due to drug-resistant epilepsy.
There was no difference in the number of antiepileptic drugs used
between sexes. Patients whose seizures cannot be controlled with
medical treatment can be evaluated in terms of epilepsy surgery.
In our follow-up, there were no patients undergoing epilepsy
surgery. A patient with resistant temporal lobe epilepsy using 5
antiepileptic drugs was offered surgery, but the patient did not
accept.
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Comorbidity is defined as the presence of multiple diseases in
the same person without any causal relationship. However, a cause
and effect relationship between these two diseases sometimes arises
(35). At least one comorbid disease is present in approximately
50% of patients with active epilepsy. It was shown in studies that
comorbid diseases were detected 8 times more in patients with
epilepsy than in the general population. Comorbid diseases affect
the prognosis of epilepsy, the success of treatment, and compliance
with treatment and quality of life (36).
Comorbidities may be related with the etiology of epilepsy,
epilepsy itself, and the adverse effects of antiepileptic drugs.
Common mechanisms may play a role in the development
of epilepsy and comorbid conditions. For example, perinatal
hypoxemia can cause both epilepsy and spastic hemiparesis
associated with epilepsy. On the other hand, many diseases such
as brain tumors, stroke, and Alzheimer’s disease can form both
risk factor or comorbid condition for epilepsy (36). It has been
shown that comorbidities including migraine, neuropathic
pain, fibromyalgia, allergy, type 1 diabetes, asthma, arthritis,
and cardiac diseases are common among patients with epilepsy,
leading to fatigue, energy loss, and a decrease in quality of life
in patients with multiple comorbidities (36,37,38). In addition,
cardiac arrhythmia and gastrointestinal symptoms are seen more
frequently in patients taking antiepileptic drugs (39).
Psychiatric disorders are seen at least 2-3 times more
frequently in patients with epilepsy than in the healthy
population. In one study, the prevalence of depression in
patients with epilepsy was 23.1%, anxiety was 22.8%, interictal
psychosis was 5.2%, personality disorders were 4-38%, and
suicide was 5-14.3% (40). Another study revealed a comorbid
relationship between epilepsy and anxiety, depression, bipolar
disorder, carelessness, and hyperactivity syndrome (37).
In our study, the rate of comorbidity was 27.7%. When
evaluating comorbidity, diseases with no etiologic connection
with epilepsy were considered. If we counted the conditions
etiologically related with epilepsy such as stroke, tumor, and
dementia, then the comorbidity rate would be much higher.
According to the results of our study, the most frequent diseases
associated with epilepsy were depression, anxiety, bipolar
disorder, psychosis, obsessive-compulsive disorder, dissociative
disorder, and psychiatric disorders including substance abuse
(15.2%). The most common ones were depression (4.4%),
anxiety (3.8%), and psychotic disorder (4.2%). In addition, the
duration of epilepsy in patients with psychiatric symptoms was
longer (p=0.005), and the number of antiepileptic drugs used
was higher (p<0.001). There was no difference between patients
with and without a psychiatric illness in terms of having
abnormal EEG, seizure status, and age of onset. There was no
difference between sexes in terms of psychiatric comorbidity.

Conclusion
The results of our study reflect the status of epilepsy in our
province and show parallelism with the literature. We think that
our study will contribute to the enlightenment of the demographic
status of epilepsy in Turkey.
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