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ABSTRACT
Objective: To establish the role of magnetic resonance imaging (MRI) in the management of epilepsy and to 
determine the proportion of MRI brain findings in young patients with epilepsy.
Study Design: Retrospective cross-sectional descriptive study.
Place and Duration of Study: Department of Diagnostic Radiology, POF Hospital Wah Cantt, from January 1, 
2025 to February 28, 2025.
Materials and Methods: A total of 172 patients were selected by non-probability consecutive sampling. MRI 
brain images, obtained using the epilepsy protocol, from patients aged 1 to 30 years with a clinical history of 
epilepsy were retrospectively retrieved from the hospital Picture Archiving and Communication System (PACS) 
between June 1, 2018, and May 31, 2024. Patient age, gender, and MRI findings were recorded on a 
predesigned proforma. Data were analyzed using SPSS version 23.0. Age was expressed as mean ± standard 
deviation, while gender and MRI findings were presented as frequency and percentage. For abnormal MRI 
findings and the two most common abnormalities 95% confidence interval (CIs) were calculated. 
Results: Out of 172 patients, 51.2% were males and 48.8% females, with a mean age of 18 ± 7.29 years. 
Structural brain abnormalities were detected in 94 patients (54.7%, 95% CI: 47.2%–61.9%), most commonly 
white matter hyperintensities (15.1%, 95% CI: 10.5%–21.2%) and mesial temporal sclerosis (14.5%, 95% CI: 
10.0%–20.6%). 
Conclusion: Dedicated MRI brain epilepsy protocol serves as a first-line neuroimaging modality in epilepsy 
management, as it allows accurate detection of structural lesions that can influence treatment decisions. 
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is higher in developing countries due to the high 
incidence of endemics, perinatal complications, and 

5, 6 poor healthcare facilities.
Early detection of the cause of epilepsy is crucial, 
especially in young patients as each seizure increases 
the risk of injury to the developing brain, resulting in 

7 permanent behavioral and cognitive disorders.
Routine MRI brain sequences (T1, T2 weighted spin 
echo and Fluid Attenuated Inversion Recovery FLAIR) 
may miss subtle epileptogenic lesions due to limited 
slice thickness and suboptimal orientation. However 
dedicated epilepsy protocols SPACE sequence, 
(Sampling Perfection with Application optimized 
Contrast using different flip angle Evolution)  provide 
superior grey white matter contrast, better 
delineation of cortical architecture, sulcal patterns 
and multiplanar reconstruction without loss of 
resolution. Thus, this protocol significantly improves 
lesion detection and localization and provides help in 
early diagnosis, management, surgical planning and 

8prognosis.
In Pakistan, very limited local literature is available 
describing the role of MRI in epilepsy and spectrum 

Introduction
Epilepsy is a chronic disorder characterized by a 
consistent propensity for recurrent and unprovoked 
seizures, leading to neurobiological, cognitive, 

1, 2 
psychological, and social problems. It is the most 
common neurological disorder in the world, 
accounting for 1% of the global disease burden. 
According to the WHO, 50 million people worldwide 

3 
are suffering from epilepsy. The prevalence of 

4epilepsy in Pakistan is 9.99 per 1,000.  It is more 
4 

common in males than females. Its incidence rises 
3 until the age of 20, and then declines. Its prevalence 
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the MRI brain findings in young epileptic patients. 
This gap in local data limits clinicians' ability to make 
evidence-based decisions for early diagnosis and 
management. This study aimed to establish the role 
of MRI with dedicated epilepsy protocol in epilepsy 
by determining the proportion of structural brain 
abnormalities in young patients.

Materials and Methods
This retrospective cross-sectional study was 
conducted in the Radiology Department of POF 
Hospital Wah Cantt from January 1, 2025 to February 
28, 2025 over a period of 2 months  after obtaining 
eth ica l  committee  approva l  ( Letter  no:  
IRB/POFH/01-2025/RADIOLOGY/03,  dated 
01.01.2025). As this study involved retrospective 
review of preexisting data, informed consent was not 
required. The data were securely stored to ensure 
confidentiality and patient identifiers were removed.
The minimum required sample was calculated as 15 
by using the WHO formula with 95% CI (Z= 1.96), d= 

40.05 and a prevalence of epilepsy 9.99 per 1000  
however a total of 172 patients were included in the 
study by non-probability consecutive sampling to 
enhance study reliability.  MRI brain images obtained 
using the epilepsy protocol from patients aged 1 to 
30 years with a clinical history of epilepsy were 
retrospectively retrieved from the hospital Picture 
Archiving and Communication System (PACS) 
between June 1, 2018 and May 31, 2024 over a 
period of 6 years. Younger patients were prioritized 
because epilepsy is more common in childhood.  MRI 
brain scans of patients with clinical history of 
epilepsy older than 30 years or those with a history of 
seizures due to conditions other than epilepsy were 
excluded from the study. MRI brain scans without a 
dedicated epilepsy protocol were also excluded.
After fulfilling the inclusion and exclusion criteria, a 
total 172 MRI images of the patients were selected.  
All patients underwent MRI brain on a Siemens 
Magnetom Aera 1.5T. The dedicated epilepsy 
protocol used in our hospital includes Sampling 
Perfection with Application optimized Contrast using 
different flip angle Evolution (SPACE) T1-weighted 
sagittal, T2-weighted sagittal and T2-weighted dark 
fluid sagittal images with MPR planning, ep2d-diff-
3scan-trace, T2-SWI axial and contrast-enhanced 
T1WI when needed. All MRI images were analyzed by 
a senior radiologist with 15 years of experience to 

identify brain abnormalities. Findings were recorded 
on the proforma as the presence or absence of MRI-
evident structural brain abnormalities along with the 
patient's age, gender, and clinical history. If any 
structural abnormality was present, its complete 
name and description were recorded according to 
predefined operational MRI criteria derived from 
established neuroimaging literature (Appendix A). 
The data were entered and analyzed using SPSS 
version 23. Patient age was expressed as mean ± 
standard deviation, while gender and MRI brain 
findings were reported as frequencies and 
percentages.  For abnormal MRI findings and the two 
most common abnormalities 95% confidence 
interval (CI) were calculated.

Results
A total of 172 patients were included in the study. 
The mean age of the patients was 18 ± 7.29 years 
(median: 18; mode: 30) with an age range of 1-30 
years. There were 88 males (51.16%) and 84 females 
(48.84%) (Table I). 
A total of 94 patients had structural brain 
abnormalities on MRI, giving a frequency of 54.7% 
(95% CI: 47.3–62.0%). The common findings were 
white matter hyperintensities (WMHs) (n = 26; 
15.1%, 95% CI: 10.5%–21.2%) and mesial temporal 
sclerosis (MTS) (n = 25; 14.5%, 95% CI: 
10.0%–20.6%). 
The other findings were focal cortical dysplasia (FCD) 
type II (n = 4; 2.33%), pachygyria (n = 2; 1.16%),  grey 
matter heterotopia (GMH) (n = 1; 0.58%),  
encephalomalacia (n = 8; 4.65%), enlarged amygdala 
(n = 3; 1.74%), porencephalic cyst (n = 2; 1.16%), 
ulegyria (n = 2; 1.16%), periventricular leukomalacia 
(PVL) (n = 2; 1.16%), arachnoid cyst (n=6; 3.49%), 
chiari I malformation (n=2; 1.16%), chiari II 
malformation (n=2; 1.16%), intracranial lipoma (n=1; 
0.58%), vascular malformations (n = 2; 1.16%), 
including arteriovenous malformation (AVM) and 
developmental venous anomaly (DVA), and atrophy 
related causes including  cerebral atrophy (n = 3; 
1.74%), cerebellar atrophy (n = 1; 0.58%) and 
hemicerebral atrophy (n = 2; 1.16%) (Table II). 

Discussion
In this retrospective cross-sectional study 54.7% of 
patients had abnormal findings on MRI. The most 
c o m m o n  f i n d i n g s  w e r e  w h i t e  m a t t e r  
hyperintensities (WMHs) and mesial temporal 
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sclerosis (MTS). The mean age of patients was 18 
years with almost equal gender distribution.
Literature review shows that studies on childhood 
epilepsy typically report abnormal MRI findings in 

9,10around 40% of cases,  our slightly higher 
proportion (54.7%) may be explained by the fact that 
we considered not only abnormalities directly 
causing epilepsy but also those associated with it 
thereby providing a comprehensive picture of 

structural brain changes and highlights the clinical 
value of MRI in detecting both overt epileptogenic 
lesions and subtle abnormalities that may influence 
disease course, management and prognosis.
In our study, WMHs were the most common MRI 
abnormality in epileptic patients. Similar findings 
have been reported in literature showing higher 
WMH burden in epileptic patients as compared to 

11healthy controls.  WMHs in epilepsy are believed to 
result from chronic white matter hypoperfusion or 

12 blood-brain barrier damage during fits. Thus WMH 
in young epileptic patients should not be taken as 
incidental findings although their prognostic value 
remains uncertain, their higher occurrence warrants 
future studies focusing on relationship between 
WMH, seizure outcome, cognitive decline and 
treatment response. 
Mesial temporal sclerosis (MTS) and malformations 
of cortical development (MCD) that include FCD type 
II, pachygyria and GMH were also frequent findings 
in MRI brain of patients in our study. Literature 
review shows that MTS is the most common 
structural abnormality associated with focal 
epilepsy, particularly temporal lobe epilepsy (TLE) 

13
(Fig 1).  MRI epilepsy protocol (SPACE sequences) 
remains the gold standard for detection of MTS and 
MCD due to improved grey white matter 

14differentiation and multiplanar reconstruction.  
Both MTS and FCD are surgically treatable 

Table I: Demographic Characteristics of Study 
Participants

Table II: Distribution of MRI Findings in Patients with 
Epilepsy (n = 172)

Fig 1.Right mesial temporal sclerosis evident as 
hippocampal volume loss with mildly dilated temporal 
horn of lateral ventricle (arrow)
Appendix A
Table: Operational Definitions of Structural MRI 
Abnormalities 
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15
pathologies.  MRI also aids in surgical planning and 
can lead to excellent outcomes, achieving seizure 

16,17
free life in well selected patients.
Encephalomalacia is a well known cause of epilepsy 
and has been associated with poor prognosis in 

18refractory cases.  Enlarged amygdala may be a part 
of temporal lobe epilepsy subtype or represent a 

19 nonspecific finding. Porencephalic cyst, ulegyria, 
PVL and hemicerebral atrophy are well established 

20causes of epilepsy.  Among vascular malformation 
21

AVMs  are strongly associated with epilepsy 
22whereas role of DVA  is less frequent. The 

23
association between epilepsy and arachnoid cyst  

24and chiari malformations  remains controversial in 
 literature. While less frequent in our cohort, their 

presence highlights the diverse range of structural 
etiologies detectable on MRI in young epileptic 
patients. 
As it was a single-center retrospective study, the 
findings may not be generalizable to broader 
populations. Furthermore, findings were not 
correlated with clinical data such as EEG findings, 
seizure type and patients were not followed after 
imaging.   Future prospective, multicenter studies 
integrating clinical, imaging and follow up outcome 
data are recommended to better clarify the role of 
MRI findings in guiding epilepsy management.

Conclusion
Dedicated MRI brain epilepsy protocol serves as a 
first-line neuroimaging modality in epilepsy 
management, as it allows early detection of 
structural lesions that can influence treatment 
decisions. This is particularly important in young 
patients, where early diagnosis can impact long-
term outcomes.
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