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Abstract
Background: Epilepsy caused by abnormal brain discharges is one of the most common neurological diseases. The main goal of
imaging in epilepsy is primarily to identify underlying abnormalities, such as vascular malformations and tumors, that may have a
specific treatment and, in the next grade, syndromic and etiologic diagnosis of epilepsy. In this project, the findings of computerized
tomography (CT) scan of children admitted to the neurology department of Ahvaz Golestan hospital during the years 2012 and 2013
with final diagnosis of epilepsy were studied.
Methods: This retrospective study was conducted on patients, who were admitted to Ahvaz Golestan hospital with a final diagnosis
of epilepsy at the pediatric neurology department. By referring to the archives, all records of the patients were examined and the
data were collected based on gender, age, CT scan, and abnormalities of the patients. For the descriptive analysis of data, tables and
figures were used. Data analysis was performed using the SPSS 20.0. Software.
Results: In this study, 85 patients with a mean age of 5.69 ± 4.05 years, the youngest of whom was one month and the oldest was 15
years old, were studied. Also, 44 of them were female and 41 were male. Among 34 patients with non-normal CT scan, 15 cases (44.1%),
seven (20.6%), six (17.6%), three (8.8%), two (5.9%), and one case (2.9%) had congenital anomalies, nervous system infections, ischemichypoxic processes, neurocutaneous syndromes, neoplasm, and post- traumatic encephalopathy, respectively.
Conclusions: According to this study, given that CT scans are performed only in certain cases with epilepsy and are not used to
detect the cause of epilepsy, in patients with any change in duration and severity or type of epilepsy, it is required to reject other
underlying causes or to expand and create possible life-threatening causes.
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1. Background
Epilepsy or recurrent episodes of seizure due to abnormal brain disorder (1-3) is one of the most common neurological diseases with an incidence ranging from 0.3% to
0.3% and a prevalence of 10-5. The number of people per
1000 people is estimated (4, 5). This disease causes disruption in everyday life with many types and is divided to a
primary generalized seizure, a simple focal seizure, and a
complex with secondary emission seizure (6).
Nowadays, many pharmaceutical therapies can be administered for patients with epilepsy and more recent
treatments are available for treatment, yet a good percentage of patients are still experiencing seizure attacks, despite the use of multiple drugs, and in fact, these people
are resistant to seizures (7). There are various definitions
for resistant seizures (8, 9). According to one of these def-

initions, if there is one seizure per month for at least two
years, despite the presence of three drugs, the complication is called resistant seizure (10, 11).
Epilepsy is not inherited in most cases and in other
words its inheritance is very low. In some patients, factors,
such as insomnia, long starvation, stress, light, especially
flashing light, alcohol, some so-called cold foods, and high
temperatures can increase attacks (6).
In most advanced countries, the incidence of epilepsy
is 40 to 70 cases per 100 000, yet in developing countries,
this rate ranges from 100 to 190 cases per 100 000 (about
2.5 times). In general, the results of studies show that
1.5% to 5% of people in the community have epilepsy. In
a study on patients in hospital and clinics, epilepsy was
found in only one-third to one-fourth of cases. Prenatal
injuries, mental retardation, cerebral palsy, brain stroke,
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cerebrospinal fluid infections, cerebrovascular accidents,
brain tumors, Alzheimer’s disease and the use of alcohol
and heroin all increase the risk of epilepsy. Imaging is of
particular importance in the study of epileptic patients, especially in treatment-resistant epilepsy and patients, who
are candidates for surgery. Performing brain computerized tomography (CT) scans is useful in identifying tumors
and other constructional disorders that result in seizures,
yet the result of CT scan in most epileptic patients is normal. Brain imaging is required for epileptic patients in
the following cases: 1) in a person with focal seizure attacks (by clinical description or EEG); 2) occurrence of any
type of seizure in newborns or adolescents; 3) the presence
of focal neurological symptoms or neuropsychiatric disorders; 4) failure to control seizure with medications; 5) repeated seizures after a period of medication control; and
6) change in the form of epileptic seizures (4, 5).
Brain CT scans are recommended for patients, who
have been hospitalized with a final diagnosis of epilepsy in
cases of traumatic brain injury, intracranial hemorrhage,
intraocular calcification, brain tumor, and diagnosis and
follow-up of brain abscess. Lack of timely treatment causes
a disturbance in the seizure center (seizure retention center) functionally and physiologically, and if left untreated,
it may cause structural changes in the brain tissue and
other areas of the brain and reduce the speed the individual’s intellectual function. Therefore, the treatment of
these patients is mandatory (6, 7).
Treatment for epilepsy is long-lasting and lasts about
two to three years, and after this period, treatment is complete. A very small percentage of patients may receive longterm treatment (4).

Table 1. Frequency Distribution of the Computerized Tomography Scan Results
People Who Had CT Scans

Number

Percentage

Natural

18

34.6

Non-normal

34

65.4

Total

52

100

2- Neoplasms like cysts and tumors
3- Trauma-induced encephalopathy
4- Brain infections
5- Ischemic-hypoxic processes (diseases due to the involvement of the brain blood vessels that cause contraction of oxygen in the brain and damage to the tissue)
6- Neurocutaneous syndromes (inherited or spasmodic lesions that cause simultaneous involvement of
skin and the nervous system.)
7- Metabolic diseases
Computerized tomography scan evidence included in
the files were attributed to existing anomalies.
For descriptive analysis of data, tables and figures were
used. Data analysis was performed using the SPSS 20.0 software.

4. Results
In this study, 85 epileptic patients were examined, of
which 52 (61.2%) had CT scans. Out of 52 cases, 18 patients
(34.6%) had a normal CT scan and 34 (65.4%) abnormal CT
scans (Table 1 and Figure 1).
In this study, the mean age of the patients was 5.69 ±
4.05 with a minimum age of one month and a maximum

2. Objectives
In this project, the findings of CT scan of children admitted to children’s neurology department of the Golestan
hospital in Ahvaz during the years 2011 to 2013 with a final
diagnosis of epilepsy were reviewed.

This retrospective study was conducted on patients
with the final diagnosis of epilepsy, admitted to the neonatal neurology department of Ahvaz Golestan hospital during years 2011 to 2013. Patients’ files were examined by referring to the archives. Data were collected based on gender and age, CT scan and abnormalities of the patients. The
anomalies were classified as follows:
1- Congenital anomalies (diseases that occur before or
after the birth of the baby due to genetic or genetic causes)
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Figure 1. Frequency distribution of the computerized tomography scan results
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age of 15 years (Table 2), of which 44 patients were female
and 41 patients were male (Table 3 and Figure 2).
Of the 85 patients, 30 (35.3%), 20 (23.5%), 15 (17.6%), 13
(15.3%), 4 (4.7%), and 2 cases (2.4%), and also 1 case (1.2%)
had congenital anomalies, metabolic diseases, nervous
system infections, ischemic-hypoxic processes, neurocutaneous syndromes, neoplasm, and trauma-induced encephalopathy, respectively and those with a final diagnosis
of epilepsy were hospitalized (Table 4 and Figure 3).
In this study, out of 34 patients with non-normal CT
scan, 15 (44.1%), seven (20.6%), six (17.6%), three (8.8%), two
(5.9%), and one patient (2.9%) had congenital malformations, nerve infections, ischemic processes-hypoxic, neurocutaneous syndromes, trauma-induced encephalopathy,
respectively, and after a final diagnosis of epilepsy, they
were admitted to the hospital. In this study, the most common findings in CT scan were related to each disease, including cerebral dysgenesis (cerebral atrophy), ischemichypoxic encephalopathy, and local ischemic lesions (Table
5).
5. Discussion
Epilepsy (12) is a set of chronic neurological disorders
that are characterized by an epileptic attack (13). These attacks may be very mild and almost unidentifiable, or vice
versa, and are prolonged and with severe vibration (6).
The primary goal of imaging in epilepsy is to identify
underlying abnormalities, such as vascular malformations
and tumors, that may have a specific treatment and, in the
next degree, syndromic and etiologic diagnosis of epilepsy
(14). With the arrival of CT scan to the diagnostic measures,
a huge change has taken place, and given the relatively easy
Jentashapir J Health Res. 2017; 8(5):e65515.

access to this paraclinical device over the past 10 to 15 years,
doctors recommend it more easily and faster (15). The purpose of this retrospective study was to examine the results
of children’s brain CT scans and determine the level of abnormalities using a CT scan. In this study, 48.2% of patients
were male and 51.8% were female, in a study in Turkey that
investigated the cause of developmental delay in 247 children, 55% were male (16), and in a study in Hamburg, performed to determine the diagnostic accuracy of brain CTs,
40% of patients were male (17).
In this study, 85 patients with epilepsy were examined,
of which 52 (61.2%) had CT scans. Out of 52 cases, 18 patients
(34.6%), had a normal CT scan and 34 patients (65.4%) had
non-normal CT scans. In a study by Fallah and Abedi in
Yazd, CT scan was performed on 100 patients, of which 61%
had normal CT scans (18). In the current study, the rate of
having a normal CT scan was reported less. This difference
may be due to differences in age or the study approach,
which was done only on epileptic patients with underlying illnesses. However, in a study by Taghdiri (19) on infants, having non-normal CT scan findings were about 60%,
which is statistically consistent with the current study. In
a study by Vattipally and Bronen, it was found that all nonnormal CT scan findings were not associated with seizures.
Cystic lesions, lacunar infarction and intravenous anomalies are not known as the main cause of seizure (20).
In this study, out of 34 non-normal CT scans, 15 (44.1%),
7 (20.6%), 6 (17.6%), 3 (8.8%), 2 (5.9%) and 1 (2.9%) were
with congenital anomalies, nerve infections, ischemichypoxic, neurocutaneous syndromes, neoplasms and
trauma-induced encephalopathy, respectively, and after
a final diagnosis of epilepsy, they were admitted to the
hospital. In a study by Afshari (21) on epileptic patients in
Kermanshah, out of 905 patients, 780 had normal brain CT
scans. In the age group of under 10 years old, there were
108 patients, of which 93 patients (86.1%) had a normal CT
scan. Of the 15 patients with non-normal CT scan, 6 (5.6%),
6 (5.6%), 2 (1.9%), and 1 case (0.9%) had cerebrovascular
accidents, cerebral cortex malformation, space-occupying
lesions, and non-specific findings that were in part in
accordance with the current study.
In the present study, cerebral atrophy (30%) was the
most common lesion in CT scan. In a study from Saudi Arabia, cerebral atrophy was the most common lesion (37%) in
CT scan (22). In India, circular disk lesion was more common, which was seen in 32 out of 79 abnormal CT scans (23).
In another study from India, 100 children with epilepsy
were examined, and the most commonly observed abnormalities in the CT scan were circular disk lesions (24).
According to the radiologist report, 34% of the patients, who had a final diagnosis of structural disorder of
the brain, had normal CT scans. In explaining how struc3
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Table 2. Distribution and Mean Age
Number
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Maximum Age

Mean

SD

85
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15
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20

15
13

10

4

2
1
0
Congenital
Neoplasm Posttraumatic Infection
Malformation
encephalopathy

Ischemic Neurocutaneus
Syndrome

Metabolic

Figure 3. Frequency distribution of abnormalities in patients with epilepsy

Table 3. Gender-Based Frequency Distribution
Gender

Number

Percentage

Female

44

51.8

Male

41

48.2

Total

85

100

Table 4. Frequency Distribution of Abnormalities in Patients with Epilepsy
Number

Percentage

Congenital disorders

30

35.3

5.1. Conclusions

Metabolic diseases

20

23.5

Neoplasms

2

2.4

Infections

15

17.6

Ischemic-hypoxia processes

13

15.3

According to this study, since CT scans are performed
only in certain cases of patients with epilepsy and are not
used to determine the cause of epilepsy, therefore, in patients with any changes in duration, severity or type of
epilepsy, in order to rule out other underlying causes, or
to expand or determine possible life-threatening causes,
CT scan is required for each patient. Although in many
cases, a CT scan is normal in patients with epilepsy, it can
be used as a diagnostic tool for focal or repeated seizures,
infants below the age of one with a seizure, waking up with
headaches, or accompanied with non-normal nerve exam,
a severe headache with acute onset, change in form of a

Trauma-induced encephalopathy

1

1.2

Neurocutaneous syndrome

4

4.7

Total

85

100

tural disorder of the brain was diagnosed by the normal
brain CT scan, it should be noted that subarachnoid space
4

enlargement that may indicate a mild cerebral atrophy or a
part of normal variations, could be interpreted only based
on the positive points of the history report (evolutionary
delay, etc.). Accordingly, a radiologist, who does not have
a patient’s history, reports that it is a natural sign that emphasis also on the point it will be much more accurate if
a detailed history report of the patient is included in the
request sheet for CT scan. This was also emphasized by a
study from Brazil (25).
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Table 5. Frequency Distribution of Computerized Tomography Scans Findings of the Brain in Patients with CT Scans
CT, No. (%)

Nervous System Disorders

Congenital disorders

Total

Normal

Non-Normal

6 (54.5)

15 (44.1)

21

Neoplasms

0

2 (5.9)

2

Infections

2 (18.2)

7 (20.6)

9

Ischemic-hypoxia processes

3 (27.3)

6 (17.6)

9

Trauma-induced encephalopathy

0

1 (2.9)

1

Neurocutaneous syndrome

0

3 (8.8)

3

Metabolic

7

0

7

Total

18

34

52

headache, meningitis with abnormal sensation or abnormal neurological examination.
The researchers can recommend further studies on CT
scan evidence in patients with epilepsy at other medical
centers of the country, as well as a greater sample size.
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