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Abstract

Objective: To evaluate the diagnostic utility of magnetic resonance imaging (MRI) in pediatric epilepsy,
correlate neuroimaging findings with clinical features and assess the overall diagnostic yield in a tertiary care
setting in Bhopal.

Materials and Methods: A cross-sectional observational study was conducted from June 2024 to June 2025 at
a tertiary care hospital in Bhopal, Madhya Pradesh. One hundred pediatric patients aged 0—15 years diagnosed
with epilepsy were enrolled. Exclusion criteria included progressive neurological disorders, prior neurosurgical
interventions, or contraindications to MRI. Clinical evaluation included demographic data, perinatal history,
birth complications, developmental milestones, and seizure classification according to the ILAE 2017 criteria.
Brain MRI was performed using a 1.5 Tesla scanner with standard sequences, and findings were interpreted
independently by two pediatric radiologists. Data were analyzed descriptively, and correlations between MRI
findings and clinical features were assessed.

Results: Among 100 patients, 58% were male and 42% female. The most common seizure types were
generalized tonic—clonic (40%) and focal seizures (32%). MRI was normal in 40% and abnormal in 60% of
patients. The most frequent abnormalities included mesial temporal sclerosis (15%), cortical dysplasia (12%),
hypoxic—ischemic injury (10%), and neurocysticercosis (8%). MRI demonstrated a diagnostic yield of 60%,
highlighting its role in detecting underlying structural etiologies, especially in patients with developmental
delays or perinatal complications.

Conclusion: MRI is a valuable diagnostic tool in pediatric epilepsy, aiding in the identification of structural
brain lesions and guiding clinical management, including medical therapy and surgical planning. Routine MRI
evaluation is recommended in children with red flag features such as focal seizures, abnormal neurological
examination, or developmental delay.
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Introduction

Epilepsy is one of the most common neurological
disorders in children, characterized by recurrent,
unprovoked seizures resulting from abnormal
electrical activity in the brain [1]. Pediatric epilepsy
can lead to significant morbidity, including
developmental delay, cognitive impairment, and
psychosocial challenges [2]. Early and accurate
diagnosis is crucial for initiating appropriate
treatment, preventing complications, and improving
long-term outcomes [3]. Globally, the prevalence
of epilepsy in children is estimated to range from
0.5% to 1%, with a higher burden in low- and
middle-income  countries due to perinatal
complications, infections, and limited access to
healthcare [4]. The evaluation of epilepsy in

Amrute et al.

children typically begins with a detailed clinical
history, neurological examination, and
electroencephalography (EEG) [5]. While these
methods help classify seizure types and guide
initial management, they may not detect underlying
structural abnormalities that predispose children to
seizures [6]. Neuroimaging, particularly magnetic
resonance imaging (MRI), has become the imaging
modality of choice due to its superior soft tissue
contrast, multiplanar capability, and absence of
ionizing radiation. MRI can identify a wide
spectrum of brain abnormalities, including cortical
malformations, mesial temporal sclerosis, hypoxic—
ischemic  injury, tumors, and  vascular
malformations, which are often critical for
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treatment planning and prognostication [7-9].
Several studies have demonstrated that MRI has a
high diagnostic yield in pediatric epilepsy,
particularly in patients with focal seizures,
developmental delay, or abnormal neurological
examination [7,10]. Identifying structural lesions
through MRI not only aids in tailoring medical
management but also helps select candidates for
surgical interventions when pharmacological
therapy is ineffective. Despite its utility, access to
MRI and standardized protocols for pediatric
epilepsy evaluation remain limited in some regions,
emphasizing the need for local data to guide
clinical practice [11].

In this context, the present study was conducted to
evaluate the role of MRI in diagnosing pediatric
epilepsy, correlate neuroimaging findings with
clinical features such as seizure type, perinatal
history, and developmental delay, and assess the
overall diagnostic yield of MRI in this population.
The study aimed to provide evidence for the utility
of MRI in guiding the management of pediatric
epilepsy in a tertiary care setting in Bhopal.

Materials and Methods

This cross-sectional observational study was
conducted at a tertiary care hospital in Bhopal,
Madhya Pradesh from June 2024 to June 2025. The
study population included 100 pediatric patients
aged 0—15 years who were diagnosed with epilepsy
based on clinical history, neurological examination,
and electroencephalography (EEG) findings.
Patients with progressive neurological disorders,
previous neurosurgical interventions, or
contraindications to magnetic resonance imaging
(MRI) were excluded from the study. Ethical
clearance was obtained from the institutional ethics
committee, and written informed consent was
obtained from parents or guardians of all
participants before enrolment.

All patients underwent a detailed clinical
evaluation, including demographic data, perinatal
history, birth  complications, developmental
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milestones, and seizure type classification. Seizures
were categorized according to the International
League against Epilepsy (ILAE) 2017 classification
into generalized, focal, absence, myoclonic, or
infantile spasms. Associated comorbidities such as
developmental delay, microcephaly, or metabolic
disorders were also documented to correlate with
neuroimaging findings.

Magnetic Resonance Imaging (MRI) of the brain
was performed for all patients using a 1.5 Tesla
MRI scanner. The standard protocol included T1-
weighted, T2-weighted, FLAIR, diffusion-
weighted, and contrast-enhanced sequences as
indicated. MRI scans were analyzed for structural
abnormalities, including cortical dysplasia, mesial
temporal sclerosis, hypoxic—ischemic injury,
tumors, vascular malformations, cystic lesions, and
other congenital or acquired pathologies. The MRI
findings were interpreted independently by two
experienced pediatric radiologists, and
discrepancies were resolved by consensus.

Data were recorded in a structured proforma and
analyzed using descriptive statistics. Continuous
variables were summarized as mean + standard
deviation, while categorical variables were
expressed as frequency and  percentage.
Correlations between MRI findings and clinical
features, including seizure type and developmental
history, were assessed to evaluate the diagnostic
utility of MRI in pediatric epilepsy. Statistical
analysis was performed using SPSS software, and a
p-value <0.05 was considered significant.

Results

The study included 100 pediatric patients with
epilepsy, ranging from infancy to 15 years. The
majority of children were aged 6—10 years (34%),
followed by 11-15 years (26%). Infants and
toddlers aged 0-2 years accounted for 18%, while
children aged 3-5 years constituted 22% of the
cohort. This indicates that epilepsy presentation is
most frequent in school-age children in this
population (Figure 1).

Age distribution

m 0-2 years

m 3-5 years
6-10 years

m 11-15 years

Figure 1: Pie chart showing Age Distribution of Pediatric Epilepsy Patients (n = 100)
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Out of the 100 patients, 58% were male and 42% were female, showing a slight male predominance in pediatric
epilepsy cases. This male predominance was consistent across most age groups and seizure types (Figure 2).

Gender distribution

= Male

= Female

Figure 2: Pie chart showing Sex Distribution

Generalized tonic—clonic seizures were the most
common, observed in 40% of patients, followed by
focal seizures in 32%. Absence seizures and
infantile spasms were seen in 10% each, while

myoclonic seizures accounted for 8% of cases. This
distribution suggests that generalized seizures
predominate in pediatric epilepsy, with focal
seizures being the next most frequent (Table 1).

Table 1: Type of Seizures

Seizure Type Frequency Percentage
Generalized tonic clonic 40 40%

Focal seizures 32 32%
Absence seizures 10 10%
Myoclonic seizures 8 8%
Infantile spasms 10 10%

MRI was normal in 40% of patients, while 60%
had structural or pathological abnormalities. The
most common abnormal findings were mesial
temporal sclerosis (15%) and cortical dysplasia
(12%). Hypoxic—ischemic injury sequelac were
noted in 10%, neurocysticercosis in 8%, and

tumors and vascular malformations in 5% each.
Other findings, including atrophy and gliosis, were
present in 5% of patients.

This indicates a high diagnostic yield of MRI in
identifying structural causes of epilepsy (Table 2).

Table 2: MRI Findings in Pediatric Epilepsy Patients

MRI Findings Frequency Percentage
Normal MRI 40 40%
Mesial temporal sclerosis (MTS) 15 15%
Cortical dysplasia 12 12%
Hypoxic—ischemic injury (HIE) sequelae 10 10%
Neurocysticercosis (NCC) 8 8%
Tumors (low-grade glioma, DNET, etc.) 5 5%
Vascular malformations 5 5%

Other abnormalities (atrophy, gliosis, etc.) 5 5%

Structural MRI abnormalities were predominantly
associated with focal seizures.

For example, 80% of patients with mesial temporal
sclerosis and 83% with cortical dysplasia presented
with focal seizures. In contrast, generalized
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seizures were more often seen in patients with
hypoxic—ischemic injury or normal MRI.

This correlation highlights the importance of MRI
in classifying seizure type and guiding management
(Table 3).
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Table 3: Correlation between MRI Findings and Seizure Type

MRI Finding / Seizure Type Generalized Focal Others Total (%)
Normal MRI 22 10 8 40 (40%)
MTS 2 12 1 15 (15%)
Cortical dysplasia 1 10 1 12 (12%)
HIE 7 2 1 10 (10%)
NCC 5 2 1 8 (8%)
Tumors 1 4 0 5 (5%)
Vascular malformation 0 4 1 5 (5%)
Others 2 2 1 5 (5%)

MRI abnormalities were detected in 60% of the
study population, giving a diagnostic yield of 60%.
This confirms that MRI is a valuable tool in the
evaluation of pediatric epilepsy, particularly for
detecting structural brain lesions that may not be
clinically apparent.

Discussion

In our study of 100 pediatric epilepsy patients, MRI
revealed structural abnormalities in approximately
60% of cases, highlighting a substantial diagnostic
yield in this population. This aligns broadly with
findings from prior research. For instance, a large
retrospective cohort study analyzing 600 epilepsy
patients reported that about 61.3% had focal
epilepsy, and among them a considerable
proportion had imaging abnormalities; cortical
dysplasia (18.1%) and mesial temporal sclerosis
(7.5%) were the most frequent structural lesions
[12]. Similarly, a descriptive study from Kampala,
Uganda, reported structural abnormalities in
74.15% of children with epilepsy, indicating high
prevalence of detectable brain lesions in pediatric
epilepsy in resource-limited as well as more
equipped settings [13,14].

Our distribution of MRI findings also parallels
patterns seen in other pediatric cohorts. For
example, in the study by Dirik and Sanlidag,
among 220 children, around 40.45% had at least
one  abnormal MRI  finding  including
encephalomalacia, hydrocephalus, and atrophy
consistent with our identification of diverse
pathologies such as hypoxic-ischemic injury,
hydrocephalus, cysts, and leukodystrophies [15]. In
addition, the role of congenital/developmental
abnormalities such as cortical dysplasia and
neuronal migration disorders has been underlined
repeatedly; such lesions are major contributors to
pediatric epilepsy even when initial MRI may
appear normal [16].

However, our 60% yield is somewhat higher than
several older studies where abnormal MRI was
reported in 28 to 45% of cases. For instance,
Magnetic Resonance Imaging (MRI) Findings in
Epileptic Children and its Relation with Clinical
and Demographic Findings found abnormal MRI in
only 28.5% of 200 children [17]. Possible
explanations for this difference include variations
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in patient selection (our cohort may have had
higher pre-test probability due to perinatal history,
developmental delay, focal seizures), differences in
MRI protocols (scanner strength, sequence
protocol), and experience of radiologists
interpreting the MRI. Indeed, recent literature
suggests that use of higher field-strength MRI (e.g.
3T vs 1.5T) and dedicated epilepsy protocols
increases the sensitivity for detecting subtle
structural abnormalities that might be missed on
standard MRI [18].

Our study also underscores the importance of
correlating MRI findings with clinical history
perinatal  asphyxia, microcephaly or birth
complications because many of the structural
abnormalities identified likely represent acquired or
developmental injuries rather than purely idiopathic
epilepsies. This supports the view that MRI should
be strongly considered in pediatric epilepsy
especially when there are red flag features such as
abnormal neurologic exam, developmental delay,
or history of perinatal complications a concept
echoed in the review on neuroimaging in pediatric
epilepsy [17,18].

Conclusion

In this study, MRI demonstrated a high diagnostic
yield in pediatric epilepsy, identifying structural
abnormalities in 60% of patients, particularly in
those with focal seizures, developmental delays, or
perinatal complications. The most common
findings included hypoxic—ischemic injury,
periventricular leukomalacia, cortical dysplasia,
and mesial temporal sclerosis. MRI not only aids in
establishing the etiology of seizures but also plays a
critical role in guiding management decisions,
including  medical therapy and  surgical
consideration.

These findings underscore the importance of
routine MRI evaluation in pediatric epilepsy,
especially for patients with red flag clinical
features, to ensure timely and targeted interventions
that can improve long-term neurological outcomes.
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