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Abstract- Epilepsy is an important disease with a cumulative incidence of 3% all over the life and more 

than half of them are started from childhood. In this study we surveyed magnetic resonance imaging (MRI) 

findings in epileptic children and its relation with clinical and demographic findings in order to find better 

diagnostic and treatment modalities for these children in the future. In this cross sectional study, we 

investigated consecutively all 1 to 15-year-old epileptic children who referred to the pediatric neurology 

outpatient clinic from 2004 to 2010. Two hundred children were enrolled for investigation. There were 85 

(42.5%) girls and 115 (57.7%) boys, aged 1 to 15-year-old (7.7±4). 196 (98%) of the children had abnormal 

electroencephalography (EEG). Abnormal MRI was seen in 57 (28.5%) patients and consisted of brain 

atrophy (10%), increasing white matter signal intensity in T2-weighted images (8%), benign cysts (5%), brain 

tumors (4%) and vascular abnormalities (1.5%). Abnormal MRI findings had significant relation with 

abnormal EEG, age, positive family history for epilepsy, dysmorphic appearance, and abnormal physical 

exam. Considering 98% EEG abnormalities in these epileptic children, benign nature of MRI findings in most 

of our cases, the high price of MRI and the small minority of patients who benefit from active intervention as 

a result of MRI, we suggest to use EEG for confirmation of epilepsy and perform MRI for patient with 

abnormal physical exams, focal neurologic deficits or focal EEG abnormalities. 
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Introduction 
 
Epileptic seizure displays the clinical manifestation of 
excessive, abnormal, unprovoked, synchronous 
discharges of neurons residing primarily in the brain 
cortex (1). This abnormal abrupt cerebral stimulation is 
intermittent and usually short-term and self-limited, 
continuing seconds to a few minutes. The definition of 
epilepsy needs the happening of at least one epileptic 
seizure (3). It is appraised that near to 10.5 million 
children less than 15 years have a form of epilepsy 
throughout the world, representing about quadrant of the 
universal epilepsy population (2). Approximately 1.12 
million people develop epilepsy annually that live in 
developing countries (such as Iran) are younger than 15 
year-old (2,3). The prevalence of pediatrics epilepsy is 

reported up to 10% in the literature (4-5,9-10). A 
cumulative incidence of 3.6% all over the life and more 
than half of them are started from childhood (3,11). An 
individual is identified to have epilepsy when seizures 
reappear over a period of time without apparent reasons. 
Epilepsy is not a specific disease, but to confirm the 
diagnosis of epilepsy, other causes must be ruled that 
they can cause seizures such as tumors, sclerosis, acute 
brain injury, hemorrhage, infection and genetic 
channelopathies (6). Electroencephalography (EEG) and 
imaging are two usual ways to use for this propose. The 
goal of the diagnostic assessment in a patient with 
epilepsy is to prepare evidence that helps establish or 
disprove the diagnosis of epilepsy and to determine the 
cause of epilepsy to classify the epileptic syndrome. 
Majority of patients surmised of having had an epileptic 
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seizure should evaluate by a neuroimaging. The goal is 
to recognize a structural etiology for epilepsy. The 
worthwhile optional neuroimaging is magnetic 
resonance imaging (MRI), which is more sensitive than 
CT scan for most brain epileptogenic lesions (12-14). 
The electroencephalography (EEG) is an important and 
usual supplement to the investigation of children with 
uncertain seizures. Practically each child with repeated 
seizures should have an EEG awake and during sleep.  

Neuroimaging specially computed tomography (CT) 
scan also has a critical role in the evaluation of patients 
with seizure for overruling the life-threatening causes. 
MRI is the one of best neuroimaging study for the 
assessment of a child with seizures. MRI is more 
sensitive than CT scan for identifying brain abnormality 
and dysplastic lesions especially in the hippocampus, a 
common site of seizure onset (15). The Considerable 
MRI abnormalities in children with epilepsy were 
present in 16-21% and the most frequent structural 
abnormality are congenital impairments, neurocutaneous 
syndromes, malignancy, and evidence of 
encephalopathy due to trauma, infection or asphyxia 
insult (16-18). Furthermore, all MRI abnormal findings 
are not related to epileptic seizures. white matter 
Punctuate foci of T2 signal change, some cystic lesions 
(choroidal fissure cysts, arachnoid cysts), lacunar 
infarctions, diffuse atrophy, ventricular asymmetry and 
isolated venous anomalies (i.e. those not correlated with 
arteriovenous malformation or cavernous angioma) are 
not recognized to be cause of epilepsy, and must be 
assigned incidental to a seizure diagnosis (8). 

Recent advancements in neuroimaging including 
structural imaging (CT and conventional MRI) and 
functional imaging (PET, SPECT, functional MRI) 
could be useful to characterize brain abnormality in 
epileptic children. In this study we surveyed MRI 
findings in epileptic children and its relation with 
clinical and demographic findings in order to find better 
diagnostic and treatment modalities for these children in 
the future. 
 
Patients and Methods  
 
In this cross-sectional study, we investigated 
consecutively all 1 to 15-year-old epileptic children who 
referred to Baqiyatallah pediatric neurology outpatient 
clinic from July 2004 to July 2010. Patients with acute 
cerebral insult were excluded from the study. We 
defined Epilepsy as seizures occurring more than once 
among children without fever (3), in the absence of a 
history of head trauma (or other acute brain insults), 

absence of any laboratory abnormalities or evidence of 
concurrent central nervous system infection. Children 
with previous neonatal seizure (before 28 days of life) 
and first seizures lasting 30 minutes or more (status 
epilepticus) were excluded, because these disorders are 
different in diagnosis and therapeutic protocol.  

Hence, study team contacted the child’s parents or 
guardians to request permission. After getting 
permission from the parent, the physician collected 
needed data. The Baqiyatallah university research ethics 
committee ratified the method for the study. 

Demographic information and clinical data contained 
patient’s age, gender, familial history, the presence of 
any underlying conditions, any dysmorphic appearance, 
generalized or partial type of seizure (19-20), central 
body temperature, neurologic symptoms and any other 
abnormal findings in the neurologic examination and 
developmental delays (according to Denver 
developmental screening test second edition (21). A 
surface EEG was performed for all of the patients and 
any abnormalities were annotated and sorted as 
epileptiform irregularities (rhythmical stir, spikes and 
sharp waves) or non-epileptiform irregularities 
(polymorphic partial or generalized slowing). Benign 
EEG variants were not regarded abnormal (22). The 
EEG was only interpreted via single pediatric 
neurologist after the accomplishment of the MRI where 
the results were blinded to the neurologist.  

The MRI study was carried out on a 1.5 Tesla 
magnet (Siemens, Germany) within first months of the 
second seizure whenever possible. Imaging was done 
using the routine MRI epilepsy protocol with 5 mm 
thickness slices and 2.0 mm interslice gaps in the 
sagittal, coronal and axial plane with T1&2-weighting. A 
single radiologist with pediatrics proficiency construed 
MRI scans blind to medical history, physical 
examination, epilepsy type or any information about the 
patients. Demographic and clinical data were correlated 
with brain MRI abnormality employing Chi-square, t-
test or Fisher’s exact test using SPSS 16 version 
software (SPSS Inc, USA). P <0.05 was considered 
statistically meaningful. 
 
Results 
 
Two hundred children were enrolled in this study. There 
were 85 (42.5%) girls and 115 (57.7%) boys, aged 1 to 
15-year-old (mean ± SD: 7.7 ± 4 years). One hundred 
thirty one (65.5%) patients presented with focal and 69 
(34.5%) with generalized seizures (Table 1). Twenty-
nine (14.5%) children had abnormal findings on 
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neurologic examination (8% of girls versus 19% of  
boys with significant statistical difference) and eleven 
(5.5%) patients had dysmorphic appearance (1.2% of 
girls against 8.7% of boys with meaningful statistical 
difference). 77.6% of female patients and 56.5% of male 
patients had focal seizures and this difference was 
significant (P=0.002). 49.4% of girls and 62.6% of boys 
had positive family history of epilepsy and this 
inequality was non-significant (P=0.06). In addition, 
42.7% of patients that affected with partial epilepsy had 
positive family history of afebrile seizures although 
43.5% of generalized epileptic patients had similar 
history.  

7.1% of female children were affected with failure to 
thrive (FTT) versus 20% of male children with 
significant difference (P=0.01). 12.2% of focal epileptic 
patients concerned with delay developmental status 
whereas development delay was seen in more than 
18.8% of children with generalized epilepsy that this 
difference wasn’t significant. The above findings are 
exhibited in Table 1. 

196 (98%) of the children had abnormal EEG. 
Therein all of girls and 96.5% of boys had abnormal 
EEG. Normal MRI was seen in 143 (71.3%) and 
abnormal MRI in 57 (28.5%) patients (with no 
significant difference according to gender or type of 
seizures). Abnormal MRI findings consisted of brain 

atrophy in 20 cases (10%), increasing white matter 
signal intensity in T2-weighted images in 16 cases (8%), 
benign cysts in 10 cases (5%), brain tumors in 8 cases 
(4%) and vascular abnormalities in 3 cases (1.5%). 
Abnormal imaging findings are shown separately at 
lesion types in Figure 1. There are significant 
differences between the mean ages of patients with 
abnormal MRI findings against the patients with normal 
MRI findings (9.3±4.2 versus 7.3±3.8).  

Abnormal MRI findings were seen in 31.4% of 
patients with positive family history of epilepsy and 
14.9% of patient without this history which the 
difference was meaningful. 34.5% of children with FTT 
had abnormal imaging report where as 19.9% of 
epileptic children without FTT had abnormal MRI. 
Furthermore, 54.5% of children with somatic 
dysmorphic feature and 21% of patients without it had 
abnormal MRI results. (P<0.05) Abnormal imaging 
reports existed in 51.7% of patients with abnormal 
neurologic examination, while the amount of patients 
with normal neurologic examination equivalent to 17% 
(P=0.000). Also, the mean age (±SD) in epileptic 
children with normal and abnormal MRI findings had 
significant difference (7.3±3.8 versus 9.3±4.2). Of the 
57 patients with abnormal neuroimaging, 8.8% (5) had 
underlying diseases whereas 7.7% (11) of normal 
imaging patient had underlying diseases (P=0.1) 

 
Table 1. Clinical and para-clinical findings based on epilepsy type. 

P Generalized epilepsy Focal epilepsy Findings 

0.01 (Significant) 0% 8.4% Dysmorphic feature 

0.09 20% 11.5% Abnormal neurologic examination 

0.1 100% 96.9% Abnormal EEG 

0.7 23.2% 21.4% Abnormal MRI 
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Figure 1. MRI findings frequency. 
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Discussion 
 
Centers for Disease Control and Prevention of the 
United State (CDC) estimated prevalence of epileptic 
seizure base on a self-reported study about 1.1-2.2% 
(23). The prevalence of epilepsy was reported 1.8% in 
Iran which is a common neurological condition in 
younger group (24). Also near to 57% of patients who 
demonstrate with a first epileptic seizure are younger 
than 25 years, and most of them is 15 years or younger 
(25). Near to 70% of these patients are admitted and 
undergo various evaluations (26). MRI has been found 
to be efficient in the evaluation of brain structures and 
imaging the possible pathologies in the etiology of 
seizure and other abnormalities in childhood partial 
epilepsy. MRI is highly sensitive and noninvasive 
neuroimaging but it is expensive and not comfortably 
available. International league against epilepsy guideline 
imaging for children is suggested when localization-
related new onset epilepsy is not known or in doubt, 
when the epilepsy classification is suspected, or when an 
epileptic syndrome with unlikely symptomatic etiology 
is in doubt. When available, MRI is preferred to CT 
because of its superior resolution, versatility, and lack of 
radiation (27).  

Approximately half of sporadic imaging studies in 
children with localization-related new-onset epilepsy 
were announced to be abnormal; 15-20 percent of 
imaging studies obtained beneficial information on 
cause or and seizure focus, and 2-4 percent obtained 
information that potentially modified urgent medical 
management (27). On the other hand, more than 5% of 
scans carried out on healthy adult show incidental 
findings. Some investigations have informed the 
prevalence of abnormal neuroimaging in children with 
new onset epilepsy. The prevalence of abnormal 
neuroimaging in these investigations varied between 0-
38.6 percent (16-18,29-40). 

Our study reviewed 200 children with new-onset 
epilepsy and neuroimaging was done in 200 children 
and an abnormal MRI result was seen in 57 (28.5%) 
patients that is more than other previous studies. This 
difference could be abnormal MRI findings had 
significant relation with high age, positive family history 
for epilepsy, dysmorphic appearance and abnormal 
physical exam. There was not a significant relation with 
sex, type of seizures (generalize or partial), failure to 
thrive and underlying diseases. Sharma et al, (31) 
investigated 500 of children presented with new-onset 
afebrile seizures in emergency department. 
Neuroimaging was carried out in 475 children and they 

reported the prevalence of 8%, as clinically meaningful 
abnormal neuroimaging report. Against of our study, the 
results revealed that there was a significant correlation 
between type of the seizure and abnormal neuroimaging 
findings.  

Other pediatric investigations have recommended 
that a partial new-onset seizure is more often correlated 
with abnormal neuroimaging that is not concordant with 
our study (32,33,38,39). Khodapanahandeh and 
Hadizadeh (34) reported 10% of children concerning 
from their first afebrile seizure (not epileptic seizure) 
had abnormal neuroimaging findings and most of them 
also had abnormal neurologic examinations. In some 
reports, low age level had relation to frequent 
neuroimaging abnormalities (33,34). Mohamed et al, 
(35) reported frequency MRI abnormalities in epileptic 
patient more than our study (38.6% versus 28.5%). This 
difference may be due to the target population age 
differences. The prevalence of brain lesions by lesion 
type was similar to our study. Kalnin et al. (36) 
determine the frequency of MRI abnormalities in 
children with a first recognized seizure about 31%. 
Ventricular enlargement and leukomalacia were most 
common abnormalities which reported in this study that 
is completely different compared our results. In a same 
investigation, Berg et al. (37) studied on 488 newly 
diagnosed epileptic children whom 12.7% of patients 
demonstrated meaningful abnormalities on at least one 
MRI. The present study is focused on dysmorphic 
appearance, positive family history of epilepsy and FTT 
associated with higher prevalence of brain MRI 
abnormalities that in previous studies is not checked. In 
conclusion, considering 98% EEG abnormality in these 
epileptic children, benign nature of MRI findings in 
most of our cases, the high price of MRI and the small 
minority of patients who benefit from active intervention 
as a result of MRI, we suggest to use EEG for 
confirmation of epilepsy and perform MRI for patient 
with abnormal physical exams, focal neurologic deficits 
or focal EEG abnormalities. MRI as an effective 
neuroimaging is recommended for epileptic children 
who have evidence of positive family history for 
epilepsy, dysmorphic appearance, abnormal physical 
neural examinations and higher age. Results of our study 
should be verified with another large patient population 
or by a prospective trial study. 
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