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ABSTRACT 
 

Background and aim: Seizure is a common neurological disorder characterized by transient, chronic, unprovoked or spontaneous 
recurrent disorders due to sudden rush of electrical activity in the brain  causing  unusual feelings or sensations , loss of consciousness, 
seizure or a mixture of symptoms.  Epilepsy is characterized by recurrent seizures and is a common cause of a periodic loss of 
consciousness. The present study was aimed to determine the prevalence of MRI-detected brain abnormalities in patients with 
epilepsy. Materials and methods: This retrospective study was performed to investigate the MRI findings of patients with epilepsy (n 
=98). Data on MRI findings and some parameters of the patient’s medical history were collected and then were entered into SPSS 
software version 21. Findings: According to the results, images of nearly half of the patients had an abnormal MRI finding. History 
parameter can be useful in predicting the normality or non-normality of MRI findings. Conclusion: The results indicated that nearly 
half of the subjects had abnormal MRI findings. Therefore, it is recommended to pay close attention to MRI findings in patients with 
epilepsy. 
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Introduction 

Epilepsy is one of the most common neurological disorders 
causing a lot of damages to community members [1].  
Approximately 50 million people worldwide have epilepsy; 
with new cases of epilepsy occuring most often in infants and 
the elderly, the vulnerable population groups [2, 3]. About 3 
percent of people will experience epilepsy at some point in 
their lives [4]. In addition to physical and social problems, 
accidents, sudden unexpected deaths, status epilepticus and 
suicides constitute a vast majority of cause of death in epileptic 
patients [5]. People with epilepsy have a risk of premature death 
due to uncontrolled seizures or underlying neurological 
disorders.  Over 1000 people with epilepsy die each year in the 

UK, with this figure rising, despite 42% of epilepsy-related 
deaths being potentially avoidable [3, 4, 6]. The age of seizure 
onset commonly ranges between 26 and 28 years old and the 
ages of 14 and 16 years are the most sensitive age for the 
disease. Seizures typically disrupt the circadian rhythms 
through  interrupting and impairing natural wake-sleep cycle 
and pattern, and may trigger or exacerbate the disease through 
various stimuli such as insomnia, fatigue, alcohol, and stress [7]. 
Seizures and epilepsy may be triggered by different  underlying 
causes and are considered the  most common causes of brain 
lesions including trauma, tumor, vascular events (hemorrhage, 
stroke, etc.) in the adults and older people [3]. Seizures and 
epilepsy in children can be associated with high fever, viral 
infection, asphyxiation, bacterial toxins caused by Shigella and 
Campylobacter infections, hyper chemical changes, 
hyponatremia and hypocalcemia. It is estimated that 15 to 30 
percent of these patients have a drug-resistant disease which 
can lead to social, medical and financial consequences for both 
individuals and society [8]. Epilepsy is a chronic disease; 
although there’s no cure for epilepsy, the disorder can be 
managed with medications. However, surgery may be a viable 
treatment option in some epileptic patients if their seizures are 
not adequately controlled by medication. The percentage of 
patients considered for epilepsy surgery depends on their brain 
MRI findings prior to surgery [9-20]. There are a number of 
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studies conducted to detect abnormal brain findings using a 
variety of paraclinical methods, especially new techniques of 
brain MRI. Even in epileptic patients who have shown normal 
MRI scans, there are some brain abnormalities which can be 
identified with most sophisticated and modern techniques [11,12]. 
A high percentage of patients have shown microscopic 
anomalies and quantitative MRI can be utilized as an alternative 
to tissue studies to detect these brain anomalies [11]. MRI is 
superior to the other techniques for detection of specific brain 
abnormalities associated with epilepsy [13]. Therefore, abnormal 
brain MRI findings in patients with epilepsy are of importance 
in detection and management of epilepsy disorder. This study 
was aimed to evaluate the prevalence of abnormal MRI findings 
in the brain and its relationship with medical history 
parameters of epileptic patients in Imam Khomeini Hospital in 
Urmia to estimate the status of patients with epilepsy in West 
Azarbaijan province, Iran. 

Materials and Methods 

This retrospective study was performed on patients with 
epilepsy (n = 98). The MR imaging findings were interpreted 
by a radiologist to evaluate the presence or absence of 
abnormal findings such as tumor, gliosis, vascular 
malformation, neuronal migration disorders, cysts, 
hippocampal sclerosis (HS), cortical dysplasia, infarction and 
cortical problems. Then data on MRI findings and some 
parameters of the patient’s medical history were collected. 
These data included age, sex, history of brain trauma, 
neurological heart disease, history of MRI or CT, and febrile 
convulsion. Data were analyzed by SPSS statistical software 
version 21. Descriptive analyses were performed using 
descriptive statistics (frequency, percentage) and the 
relationship between normality and non- normality of MRI 
findings with medical history parameters was evaluated using 
Chi-square, ANOVA and T-test . 

Results  

This study was performed on 98 patients with epilepsy referred 
to Imam Khomeini Teaching Hospital in Urmia from March 
2010 to March 2011 and underwent MRI brain. The patients 
aged 6 -85 years with a median age of 40 years and 45% (n= 
44) were female and 55% (n= 54) male.  Of these 98 patients, 
55% (n= 54) had normal MRI scan and 45% (n= 44) abnormal 
MRI scan (Table 1).  The relationship between normality and 
non-normality of MRI finding with some history parameters 
including age, sex, history of trauma, systemic disease, use of 
anticonvulsant drug, aura, loss of  consciousness and type of 
seizure were statistically analyzed so that  35 (83.3 %) had 
normal MRI and 7 (16.7%) had abnormal MRI in the age group 
less than 30 years.  In addition, 5 (38.5%) patients had normal 
MRI and 8 (61.5%) had abnormality in the age group of 30 
years to 40 years. In the age group of 40-50 years, 6 (46.2%) 
had normal MRI findings and 7 (53.8%) had an abnormal MRI. 
Among patients older than 50 years of age, MRI was normal in 
7 (23.3%) and 23 (76.7%) showed abnormality, considering 
that there was a significant correlation between age and MRI 
findings (P <0.001) (Table 1).  The association between 
normality and non-normality of MRI finding regarding the 
patient's gender showed that among 53 male patients, 27 
(50.9%) had normal MRI results and 26 (49.1%) abnormal 
MRI outcomes. Of 44 female patients, 26 (59.1%) had normal 

MRI outcome and 18 (40.9%) abnormal MRI results. The 
results showed that there is no significant relationship between 
gender and normal and abnormal MRI results (P = 0.275) 
(Table 1).  In terms of trauma history, out of 17 patients 
without a history of trauma, MRI results were normal in 15 
(88.2%) and abnormal in 2 (11.8%), and out of 18 patients 
with traumatic history, 6 (33.3%) had normal MRI results and 
MRI results were abnormal in 12 (66.7%) patients.  The 
results showed a significant relationship between traumatic 
history and MRI results (P = 0.001) (Table 1).  Patients were 
evaluated for systemic disease so that   among 52 patients 
without systemic disease, 38 (73.1%) had normal MRI and 14 
(26.9%) abnormal MRI findings. Moreover, out of 29 patients 
with systemic disease, 10 (34.5%) had normal MRI results and 
MRI findings were abnormal in 19 (65.5%) patients. The 
results showed that there is a significant relationship between 
the history of systemic disease and MRI findings (P = 0.001) 
(Table 1). Regarding the patients with anticonvulsant drug 
history, it was shown that out of 51 patients with epilepsy 
without history of anticonvulsant therapy, 29 (56.9%) had 
normal MRI results and 22 (43.1%) had abnormal MRI 
findings. Out of 23 patients with history of anticonvulsant drug 
use, normal MRI was seen in 23 (51.1%) and abnormal results 
in 22 (48.9%) patients. According to the results, there was a 
significant relationship between the history of anticonvulsant 
therapy and MRI results (P = 0.06) (Table 1). In terms of  aura 
before seizure, the results  showed that out of 79 epileptic 
patients experienced aura before seizure, 41 patients (51.9%) 
had normal MRI results and 38 (48.2%) had abnormal MRI 
results.  Of 18 patients had a prior seizure, normal MRI 
outcomes were observed in 12 (66.7%) and abnormal MRI in 6 
(33.3%) patients. It was found that there was no significant 
correlation between a seizure that occurs prior to an aura and 
MRI findings (P = 0.192) (Table 1). With regard to  loss of   
consciousness during seizure, the results revealed that out of 36 
patients without loss of  consciousness during seizure, MRI 
results were normal in 25 (69.4%) and abnormal in 11 patients 
(30.6%). Out of 61 patients with loss of consciousness during 
seizure, MRI scans of 28 patients (45.9%) were normal and 
abnormal in 33 (54.1%). since P = 0.02, there was a 
significant relationship between loss of consciousness during 
seizure and MRI findings (Table 1). Regarding the type of 
seizure, our findings showed that MRI results were normal 
among 5 patients with tonic seizure, and in 11 patients with 
clonic seizure. 6 patients (54.5%) had normal MRI results and 
MRI results were abnormal in 5 (45.5%) of patients. Of 53 
patients with tonic-clonic seizure, normal MRI findings were 
seen in 27 (50.9%) and abnormal MRI in 26 (49.1%) patients. 
In addition, of the 17 patients with autonomic type seizure, 10 
cases (58.8%) had normal seizure and 7 (41.2%) had abnormal 
MRI results. Out of 10 patients with other seizures, 4 cases 
(40%) had normal type of seizure and six (60%) of patients had 
abnormal MRI results. There was no significant relationship 
between type of seizure and MRI findings (P = 0.175) (Table 
1). 

Table 1: The relationship between normality and non- 

normality of MRI results with history parameters (age, 

sex, history of trauma, history of systemic disease, etc.) 

Variable 
  MRI results 

Total P value 
Normal Abnormal 

Age >30 35(83.3%) 7(16.7%) 42 0.001 
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30-40 5(45.5%) 6(54.5%) 11 

40-50 6(40%) 9(60%) 15 

<50 7(24.1%) 22(75.9%) 29 

Sex 
Male 27(50.9%) 26(49.1%) 53 

0.275 

Female 26(59.1%) 18(40.9%) 44 

History of trauma 
No 15(88.2%) 2(11.8%) 17 

0.001 

Yes 6(33.3%) 12(66.7%) 18 

History of systemic 

disease 

No 38(33.1%) 14(26.9%) 52 
0.001 

Yes 10(34.5%) 19(65.5%) 29 

Use of anti-seizure 

medication 

No 29(56.9%) 22(43.1%) 51 
0.360 

Yes 23(51.1%) 22(48.9%) 45 

Aura 
No 41(51.9%) 38(48.1%) 79 

0.192 

Yes 12(66.7%) 6(33.3%) 18 

Loss of   

consciousness during 

seizure 

No 25(69.4%) 11(30.6%) 36 

0.02 
      Yes 28(45.9%) 33(54.1%) 61 

 

Type of seizure    

      Tonic 5(100%) 0(0%) 5 

0.175 

Clonic 6(54.4%) 5(45.5%) 11 

Tonic-

clonic 
27(50.9%) 26(49.1%) 53 

Autonomic 10(58.8%) 
7(41.2%) 

 
17 

Other 4(40%) 6(60%) 10 

 

Table 2: P-value in relation to history parameters (age, sex, 

history of trauma, history of systemic disease, etc.) 

Type of history parameter P-value 
Statistically significant 

relationship 

Age <0.001 Highly significant 

Sex 0.275 No significance 

History of trauma 0.01 Highly significant 

History of systemic disease 0.01 Highly significant 

History of anti-seizure medication 0.360 No significance 

Aura before the seizure 0.192 No significance 

Loss of consciousness during seizure 0.02 Significant 

Type of seizure (tonic clonic, 

autonomic) 
0.175 No significance 

There was a significant relationship between normality or non-
normality of MRI findings with parameters of age, history of 
trauma, history of systemic disease, and loss of consciousness 
during seizure (Table 2). Accordingly, MRI findings at an early 
age (average age 31 years) tend to have more normality than 

older age (average age 52 years). Regarding the history of 
trauma, patients with a history of traumatic brain injury 
demonstrated more abnormal MRI findings than others. In 
addition, patients with a history of systemic disease revealed 
more MRI abnormalities than others. With respect to loss of 
consciousness, our results indicated that patients with a loss of 
consciousness had more MRI abnormalities than others. 
According to the age group classification, the MRI results 
showed normality in 35 (66%) in the age group less than 30 
years, followed by 5 (9.4%) in the 30-40 year age group, 6 
(11.3%) in the 50 -40 year age group and 7 (13.2%) in the 50 
years age group. The tumor was found in 4 (57.1%) in the 30-
40 year age group, followed by 2 (28.6%) in the 40-50 year 
age group and 1 (14.3%) in the age group more than 50 years. 
Gliosis was found in 1 (14.3%) age group less than 30 years 
old, followed  by  1 (14.3%) in the 40-50 year age group and 5 
(71.4%) in the age group more than 50 years. Infarction was 
shown in 1 (5.9%) in the 30-40 year age group followed by 2 
(11.8%) in the 40-50 year age group and 14 (82.4%) in the age 
group more than 50 years. Other MRI findings were found in 5 
(38.5%) in the age group less than 30 years old, followed by 3 
(23.1%) in the 30-40 year age group, 2 (15.4%) in the 40-50 
year age group and 3 (23.1%) in the age group above 50 years 
old (Table 3). 

Table 3: Relationship of MRI findings with age distribution 

MRI 

findings 

Age group 

Total Less than 30 

years old 

30-40  

years old 

40-50  

years old 

more than 

50 years 

old 

Normal 35(66%) 5(9.4%) 6(11.3%) 7(13.2%) 53 

Tumor 0(0%) 4(57.1%) 2(28.6%) 1(14.3%) 7 

Gliosis 1(14.31%) 0(0%) 1(14.3%) 5(71.4%) 7 

Infarction 0(0%) 1(5.9%) 2(11.8%) 14(82.4%) 17 

Other 5(38.5%) 3(23.1%) 2(15.4%) 3(23.1%) 13 

Total 41(42.3%) 13(13.41%) 13(13.4%) 30(30.9%) 97 

In addition, the relationship between type-MRI finding with 
age and sex parameters was statistically analyzed. There was a 
highly significant correlation between age and MRI findings (by 
type) (p-value <0.001) (Table 3). No significant correlation 
was found between sex with MRI findings (by type of finding) 
(p = 0.275) (Table 4). MRI findings were normal in 27 
(50.9%) male, and 26 (49.1%) female. The tumor was found 
in 6 (85.7%) males and 1 in (14.3%) female.  Gliosis was 
found in 5 (7.4%) male and 2 (28.6%) female and infarction in 
7 (41.2%) male and 10 (58.8%) female. Other MRI findings 
were observed in 8 (61.5%) male and 5 (38.5%) female (Table 
4). 

Table 4: MRI findings and their relationship with sex 

MRI findings Sex   Total 
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Male Female 

Normal 27(50.9%) 26(49.1%) 53 

Tumor 6(85.7%) 1(14.3%) 7 

Gliosis 5(7.4%) 2(28.6%) 7 

Infarction 7(41.2%) 10(58.8%) 17 

Other 8(61.5%) 5(38.5%) 13 

Total 53(54.6%) 44(45.4%) 97 

 

Table 5: The mean and standard deviation of age in the 

population studied based on the type of MRI found 

MRI finding type Mean age (years) 
Standard 

deviation(years) 

Normal 31 15 

Tumor 43 16 

Gliosis 58 22 

Infarction 64 12 

Others (Hippocampus sclerosis, 

cysts, cortical lesions, vascular 

malformations, ...) 

13 36 

Discussion 

The aim of this study was to investigate abnormal MRI and its 
relationship with the medical history parameters in patients 
suffering from epilepsy. The wide age range of epilepsy 
patients from 6 to 85 years old (40 years on average) in this 
papers reminds us that epilepsy and seizures happens at any 
age. It was previously said that only two age groups namely 
children and elder people are suffering from epilepsy [13, 14]. 
Since children suffering from seizure and epilepsy referred to 
hospital more than the patients being investigated in this study, 
it should be noted that lower age, even lower than the range 
reported in this study (under 6), suffer more from seizure and 
epilepsy; if these children were included in this study, average 
age group would be lower. Approximately, half of the patients 
have abnormal MRI; this is very considerable. Since all these 
patients have undergone MRI, their doctors probably doubted 
an underlying pathology and prescribed MRI. Besides, the MRI 
method in this research is the common method for epileptic 
patients. However, other studies have used precise and 
combined imaging methods to detect brain lesions [12, 15]. It was 
shown that many of epilepsy patients, reported normal by the 
usual brain imaging methods, were diagnosed with tissue 
pathology and structural abnormalities using more advanced 
methods [11, 16]. Thus, the prevalence of abnormal findings by 

MRI is more than 45 % found by the present study. Table 4 
shows that infarction, tumor and gliosis are the most common 
ones; other diseases like hippocampus sclerosis, cystic vascular 
malformation, cortical lesions were less common. [17] reported 
that among epilepsy patients undergoing surgical operation, 
hippocampus sclerosis was the most common cause of epilepsy; 
hypoxemia and postpartum hemorrhage, tumors and vascular 
malformations ranked next. Infections, migraine-induced 
anomalies, sclerosis tuberculosis, cortex dysplasia, cysts, and 
infarcts are recognized as more uncommon causes. Thus, our 
findings were consistent with these findings and inconsistent 
with other ones. In contrast to the reports by [17], it was found 
in this study that infarction was more common because less 
children and older people were investigated; thus, it is more 
likely that they have gone through cerebral vascular events 
before. It was found by the present study that happocamp 
sclerosis and vascular malformation were less common in 
contrast to the reports by the afore-mentioned study; because, 
detecting these symptoms requires special methods that were 
not utilized by this study [15, 16] and they are less likely to be 
detected by MRI. They were detected by tissue pathology in 
that study, which is a very specialized and precise method.  
Moreover, cases of problems during childbirth and infections 
were not investigated by the present study. Other studies 
consistent with the present study and [62] include tumor being 
common, cysts cortical, and tuberculosis sclerosis being 
uncommon; however, it should be highlighted that distribution 
of abnormalities, which are obtained through MRI studies, are 
different from classifications obtained by surgery [18, 19]. The 
results of the present study showed that MRI normality or 
abnormality has a significant relationship with parameters of 
age, previous trauma history, systemic disease history, and loss 
of consciousness during seizure. Thus, medical history is 
instrumental to predict and estimate the normality or 
abnormality of MRI. According to the results of this study, it 
can be said that MRI is abnormal at older ages than younger 
ones. Reviewing neuroscience reference literature shows that 
idiopathic seizures are more common at younger age. If 
seizures and epilepsy are started at older age, the underlying 
causes should be evaluated through tests, imaging methods etc. 
[20]. The relationship between MRI cases and previous trauma 
history in this study shows that this relationship can be mutual; 
in other words, it is likely that the brain lesions that are formed 
after trauma may lead to epilepsy and seizure. Likewise, they 
may lead to brain trauma. The positive relationship between 
MRI with systemic disease history may indicate that these 
diseases often lead to brain lesions that cause lesion. The 
positive relationship with reduced conscious levels during 
seizure may indicate that epilepsy with brain anomalies cause 
more severe seizures along with reduced consciousness. The 
relationship between MRI type and age in the present study 
shows that from older to younger ages these cases include 
infarction, gliosis, and tumor then normal MRI. It is believed 
that at older age, cerebrovascular events especially strokes will 
become more common. Moreover, neoplastic lesions are more 
common in the middle ages. Other cases included inconsistent 
ones as their standard deviation is above the age average; they 
are common among different age groups and their calculated 
age average is not reliable enough (Table 5). Finally, as it was 
explained above, normal MRI is more common at younger 
ages. According to the results of the present study, it can be 
said that MRI cases were not different statistically in both 
genders; thus, both genders are probably similar in terms of the 
pathologic pattern of seizures and epilepsy. 
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Conclusion 

According to the findings of the study, nearly half of the 
patients with epilepsy (patients admitted to the adult hospital) 
showed abnormal MRI findings using the conventional method. 
Infarction, tumor and gliosis have been found to be the most 
common abnormal findings in these patients. History has 
played an effective and useful role in predicting the normality 
or non-normality of MRI findings, and thus, older patients with 
a history of trauma, systemic disease, and loss of consciousness 
during seizure (complex seizures), abnormalities of MRI 
findings using conventional can be a stronger predictor for 
disease diagnosis. Infarction has been found to be the most 
common MRI finding among the patients, followed by gliosis, 
tumor, and other findings. No relationship was found between 
sex (male or female) of the patient and MRI findings. 

Suggestions  
Given the prevalence of MRI findings in patients with epilepsy 
in this study, it is recommended to pay close attention to the 
use of MRI findings in the correct diagnosis of epileptic 
seizures, especially in patients in old age, history of trauma, 
history of systemic disease and loss of consciousness during 
seizure (complex seizures). In addition, the implementation of 
more accurate studies of brain lesions in patients with epilepsy 
can be useful for the diagnosis and management of this 
dangerous disease. For example, the implementation of 
prospective studies among new cases with epilepsy referred to 
firstline walk-in clinics and medical centers using advanced and 
modern imaging techniques along with histological pathology 
of surgical and autopsy specimens, more accurate assessment of 
patient’s history, investigation on epilepsy among children, etc. 
can be the other research avenues to explore other important 
issues in the treatment of the disease.  
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