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INTRODUCTION
A seizure is a paroxysmal alteration in neurologic function resulting 
from abnormal excessive neuronal electrical activity. The 
pathophysiologic basis of seizures is loss of normal regulation of 
neuronal excitation and inhibition, resulting in a state of relative 
hyperexcitability. Epilepsy is a chronic condition characterized by 
recurrent seizures unprovoked by an acute systemic or neurologic 
insult. Seizures are common. About 4 percent of all people will have at 
least one seizure during their lifetime. In patients with a first ever 
seizure imaging will mostly show no brain abnormalities, because the 
seizure is provoked by fever, drugs, dehydration or sleep deprivation. 
The term epilepsy is used, when there are recurrent unprovoked 
seizures. About 60 percent of patients with epilepsy can be controlled 
with antiepileptic drugs.  Epilepsy can have both genetic and acquired 
causes, with interaction of these factors in many cases [1]. Established 
acquired causes include serious brain trauma, stroke, tumours and 
problems in the brain as a result of a previous infection [1]. In about 
60% of cases the cause is unknown [2]. Epilepsies caused by genetic, 
congenital, or developmental conditions are more common among 
younger people, while brain tumors and strokes are more likely in older 
people [2].

In patients with intractable epilepsy, most reports indicate that a focal 
abnormality is discovered with CT in approximately one fourth of 
patients and with MR imaging in one half of patients [3-6]. MR 
imaging may be able to locate the seizure focus in three fourths of 
patients with refractory epilepsy, as demonstrated by Kuzniecky et al 
[7]. MR imaging is unsurpassed for the detection, localization and 
differentiation of structural epileptogenic lesions.

Thus we have decided to evaluate MRI brain features in epilepsy and 
determine the frequency of each of them.

AIMS & OBJECTIVES
To describe the MR imaging features and their frequency in pediatric 
epilepsy.

MATERIALS AND METHODS
1. Study Design: Cross-sectional study
2. Sample Size: 45 patients
3. Inclusion Criteria: All cases presented to our hospital  with a 
history of two or more seizures over a period of 12 months.

4. Exclusion Criteria:
Ÿ Presence of fever along with seizures
Ÿ Allergy to contrast agents
Ÿ Deranged kidney function test (Sr.Creatinine>1.5 mg/dL)
Ÿ History of cochlear implants

5. Study Protocol: MR imaging of the patients was performed on a 
Siemens 1.5 Tesla Scanner - Magnetom Essenza. MRI was performed 

using a dedicated head coil. After a localizer series, the standard 
imaging protocol consisted of the following sequences- axial T1, axial 
T2, axial FLAIR, sagittal T2, axial DWI and axial Gradient (Flash). 
Contrast (Gadodiamide) MR and MRS where performed whenever 
required. 

RESULTS
In our study all the patients were in the pediatric age group, youngest 
patient being 5 years and oldest being 12 years with mean age of 7 
years.

All the patients in our study presented with epilepsy. Headache was 
noted in 15 patients (33%). Mental retardation was noted in 13 patients 
(28%). One patient also had port wine stain on face.

In our study 39 out of 45 children had abnormal findings on MRI (Table 
1). The most common abnormality was infectious disease present in 17 
patients (37%), 10 (22%) of whom had neurocysticercosis (NCC) and 
7 (15%) had intra-cranial tuberculomas. Focal cortical dysplasias was 
noted in 5 of 45 patients (11%).  Peri-ventricular leukomalacia was 
noted in 6 patients (13%). Imaging features of acute disseminated 
encephalomyelitis (ADEM) were noted in 6 patients (13%) [Fig 1]. 
Grey matter heterotropias were noted in 4 patients (9%) and 1 patient 
(2%) was diagnosed with sturge-weber syndrome [Fig 2].

MR imaging features and their frequency in our study :
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ABSTRACT
Objective: To study the role of Magnetic Resonance Imaging in diagnostic evaluation of pediatric epilepsy.
Methods: The present study was carried out in the Department of Radiodiagnosis, ESIC Medical College & Hospital, Faridabad. The study 
included forty five children presented with epilepsy and were referred to our department for brain evaluation.
Results: Abnormal findings on MRI were noted in 39 out of 45 children. The most common abnormality being infectious disease presented in 17 
patients which included 10 cases of NCC and 7 patients with intra-cranial tuberculomas. Imaging features of  hypoxic ischaemic 
encephalopathy(HIE) were noted in 6 patients, 6 patients had imaging features of ADEM(acute disseminated encephalomyelitis), 5 patients had 
focal cortical dysplasias, 4 patients had grey matter heterotropias and 1 patient had Sturge-Weber syndrome.
Conclusion: In children diagnosed with epilepsy, neuro-imaging reveals a significant number of serious abnormalities not previously suspected. 
MR Imaging plays a significant role in diagnosis, prognostication as well as management of these patients. 
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Diagnosis No. of 
cases

MR Imaging features

Neurocysticerc
osis (NCC)

10 Ÿ Parenchymal or subarachnoid 
cyst/cysts with or without scolex which 
is hyperintense on T1

Ÿ Surrounding edema +/- depending on 
pathological stage

Intracranial 
tuberculous 
granuloma

7 Ÿ Ring enhancing/nodular lesion/lesions 
with signal intensity depending on type 
of tuberculoma

Ÿ Surrounding edema +/- mass effect
Ÿ Lipid peak on MRS

Hypoxic 
ischaemic 
encephalopathy 
(HIE)

6 Ÿ Periventricular leukomalacia
Ÿ Signal changes in basal 

ganglia,thalami,white and grey matter.

ADEM 6 Ÿ Multifocal T2W + FLAIR 
hyperintensities in subcortical white 
matter +/- brainstem +/- thalami

Ÿ Open ring' enhancement on post 
contrast T1W
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Fig 1.

ADEM: Axial FLAIR MR Image showing asymmetric foci of 
increased signal intensities (arrows) within the subcortical white 
matter.

Fig 2

Sturge-Weber syndrome: Coronal post contrast T1W MRI showing 
atrophy of the right cerebrum, pial angiomatosis (white arrows) and 
abnormal cortical veins (blue arrow) 

DISCUSSION 
We found an unexpectedly high frequency of imaging abnormalities in 
our sample (86%). Other studies in similar populations have found a 
lower incidence of abnormalities [8,9]. One possible explanation for 
our high number is that we did a very detailed analysis of the neuro-
images. Other explanation may be that patients with fever were not 
included in our study therefore excluding all the patients with febrile 
seizures. One more reason may be that this study was conducted in a 
tertiary medical center.  

Neurocysticercosis (NCC) is one of the oldest known and perhaps the 
most common parasitic infections of the human nervous system. It is a 
major cause of epilepsy and neurological disease in many developing 
countries [White et al] [10]. Even in our study a large proportion of 
patients (22%) were diagnosed with NCC as a cause of epilepsy. NCC 
is common in adults, as well as in children, although it usually 
manifests after 5 years of age [10].

IN our study 7 patients (16%) were diagnosed with intracranial 
tuberculous granulomas. Similarly A. Bagga et al used computerized 
tomography (CT) to screen 83 patients with seizures and found 
intracranial tuberculoma in 24% of patients [11]. Especially in 
countries like India where tuberculosis is prevalent, intracranial 
tuberculosis should always be suspected in a child presenting with 
seizures.

Imaging features of hypoxic ischaemic encephalopathy (HIE) like 
peri-ventricular leukomalacia were noted in 6 patients. As some of the 
children in our study belonged to families of industrial workers and 
therefore in lower socio-economic strata where child birth at home is 
still more common than hospital deliveries therefore this may be the 
cause of increased incidence of HIE in our study.

A S Smith in their study “Association of heterotopic gray matter with 
seizures: MR imaging” stated that 9 of the 10 patients had seizures 
therefore grey matter heterotropias is an important cause of epilepsy 
[12]. Grey matter heterotropias were noted in 4 patients (9%) in our 
study which included subependymal as well as cortical heterotropias. 
MRI is the investigation of choice for diagnosing grey matter 
heterotropias.

Focal cortical dysplasia was noted in 5 patients (11%) in our study. 
FCD is a common cause of structural abnormality causing seizures. 
Kuzniecky R et al in their study “Cortical dysplasia in temporal lobe 
epilepsy: magnetic resonance imaging correlations”  evaluated mri 
brain in patients with cortical dysplasia presenting with epilepsy and 
made observations that suggested  magnetic resonance imaging is 
sensitive in the detection of cortical dysplastic lesions [13].

We found malformations of cortical development including cortical 
dysplasias and grey matter heterotropias to be considerably more 
common than previous imaging reports examining children of all ages 
with afebrile seizures (20% vs 4%–5%) [14,15]. 

Features of acute disseminated encephalomyelitis were noted in 6 
patients (13%). Seizures are a common clinical manifestation in 
patients with acute disseminated encephalomyelitis. MRI findings 
were variable, but lesions were most commonly seen bilaterally and 
asymmetrically in the frontal and parietal lobes. One patient in our 
study was diagnosed with Sturge-Weber syndrome. The diagnosis is 
usually obvious on account of a congenital facial cutaneous 
haemangioma (also known as port wine stain). The most common 
clinical manifestation is with childhood seizures, present in 71-89% of 
cases [16].

CONCLUSION
Epilepsy is a common disorder characterized by recurrent seizures 
unprovoked by an acute systemic or neurologic insult. MR imaging 
has dramatically changed the workup of epilepsy, especially for the 
patient with medically uncontrollable seizures. According to our study 
infective etiologies like NCC and intracranial tuberculomas, hypoxic 
ischaemic encephalopathy (HIE), focal cortical dysplasia , grey matter 
heterotropias and acute disseminated encephalomyelitis (ADEM) are 
some of the important causes of epilepsy in the pediatric age group 
with most of these entities requiring MR imaging for their diagnosis. 
Accurate diagnosis of the cause of seizure in a patient is crucial for 
finding an effective treatment. MRI plays a pivotal role in every aspect 
of the diagnosis and management of seizures.
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Focal cortical 
dysplasias

5 Ÿ Blurring of grey-white matter junction
Ÿ Cortical thickening
Ÿ T2/FLAIR signal hyperintensity in 

white and/or grey matter
Ÿ Abnormal gyral/sulcal pattern

Grey matter 
heterotropias

4 Ÿ Nodular heterotropias
Ÿ Diffuse heterotropias

Sturge-weber 
syndrome

1 Ÿ Unilateral cerebral volume loss
Ÿ Cortical and subcortical calcification 

(Tram-track)
Ÿ Pial angiomatosis
Ÿ Abnormal cortical veins
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