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| ABSTRACT |

Oz

Aim: Epilepsy is a common chronic neurological disorder with
major clinical and social implications. Magnetic resonance
imaging (MRI) is the most sensitive imaging modality for
detecting structural brain abnormalities that underlie epilepsy,
yet systematic data from Iraq remain scarce. The aim of this
study is to characterize the spectrum of MRI findings in Iraqi
children with epilepsy and assess their diagnostic yield in
relation to clinical features.

Material and Method: This cross-sectional observational
study was conducted at a tertiary care hospital in Baghdad,
Irag, between January 2024 and September 2024. clinically
diagnosed epilepsy and MRI scans were evaluated for
structural abnormalities, and findings were analyzed alongside
demographic and clinical data using SPSS software.

Results: Abnormal MRI findings were present in 51% of
patients. The most frequent abnormalities were cerebral
atrophy (26%) and hydrocephalus (9%). Infarction was the
leading specific pathology (13 cases). Other less common
findings included tumors, abscesses, vascular malformations,
and hematomas. Patients with associated neurological deficits,
including cerebral palsy and developmental delay, showed a
higher rate of positive MRI findings (62%).

Conclusion: MRI is a valuable diagnostic tool in pediatric
epilepsy, revealing structural abnormalities in more than half of
cases. Its role is especially critical in patients with neurological
comorbidities, where early detection of underlying lesions
may alter treatment strategies and improve outcomes. These
findings emphasize the need for wider access to MRI in
resource-limited settings such as Iraq.
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Amag: Epilepsi, ©nemli klinik ve sosyal etkileri olan yaygin bir kro-
nik norolojik bozukluktur. Manyetik rezonans gorinttleme (MRG),
epilepsinin altinda yatan yapisal beyin anormalliklerini tespit et-
mek icin en hassas gortnttleme yontemidir, ancak Irak'tan sis-
tematik veriler hala azdir. Bu calismanin amaci, Irak'taki epilepsili
cocuklarda MRG bulgularinin spektrumunu karakterize etmek ve
klinik ozelliklerle iliskili olarak tanisal verimliliklerini degerlendir-
mektir.

Gereg ve Yontem: Bu kesitsel gozlemsel calisma, Ocak 2024 ile Ey-
[Gl 2024 tarihleri arasinda Irak'in Bagdat sehrindeki bir ¢lincl ba-
samak saglik kurulusunda gerceklestirilmistir. Klinik olarak epilepsi
tanisi konmus ve MRG taramalari yapisal anormallikler acisindan
degerlendirilmis ve bulgular, SPSS yazilimi kullanilarak demografik
ve klinik verilerle birlikte analiz edilmistir.

Bulgular: Hastalarin %51'inde anormal MRG bulgulari mevcuttu.
En sik gortlen anormallikler serebral atrofi (%26) ve hidrosefali
(%9) idi. Enfarktus, en sik gorulen spesifik patolojiydi (13 olgu). Di-
Jer daha az yaygin bulgular arasinda timarler, apseler, vaskuler
malformasyonlar ve hematomlar yer almaktadir. Serebral palsi ve
gelisimsel gecikme de dahil olmak Uzere iliskili norolojik defisitleri
olan hastalarda pozitif MR bulgusu orani daha yuksekti (%62).

Sonug: MR, pediatrik epilepside degerli bir tani aracidir ve vakala-
rin yarisindan fazlasinda yapisal anormallikleri ortaya koymaktadir.
Ozellikle nérolojik komorbiditeleri olan hastalarda rolti cok 6nem-
lidir; altta yatan lezyonlarin erken tespiti tedavi stratejilerini degis-
tirebilir ve sonuglarr iyilestirebilir. Bu bulgular, Irak gibi kaynak kisitli
ortamlarda MR'a daha genis erisimin gerekliligini vurgulamaktadir.
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INTRODUCTION

Epilepsy is a chronic brain disease defined by an
enduring predisposition to generate epileptic seizures
and the neurobiological, cognitive, psychological, and
social consequences of this condition (1,2). diagnosis
after two unprovoked seizures >24 hours apart, after
one unprovoked seizure with an estimated =60% 10-
year recurrence risk, or upon identification of a relevant
epilepsy syndrome (1,3). Globally, the burden remains
substantial, with an estimated 51.7 million people living
with epilepsy in 2021 (2,4-7). More than 50 million people
are affected worldwide, ~80% reside in low- and middle-
income countries, and up to 70% could be seizure-free
with appropriate treatment, yet care gaps persist (3-6).
In Irag, a household survey reported a lifetime epilepsy
prevalence of approximately 9.7 per 1,000 population,
underscoring a burden comparable to international
estimates (4). Stigma and misconceptions continue to
impair quality of life and access to care across many
settings (8-13). Neuroimaging plays an important role in
the evaluation, referral, and treatment of a patients with
epilepsy (5,14-16). In the evaluation of epilepsy patients,
MRI is the most sensitive and specific of all structural
imaging methods for detecting subtle abnormalities
(6,12,17-19). The prime role of MRI in epilepsy patients
is to identify and characterize the underlying structural
abnormalities such as tumors, malformations of cortical
development, hippocampal sclerosis, neurocutaneous
disorders, vascular malformations, sequelae changes, etc
(20-22).Thus, it aids in establishing etiologic diagnosis and
classification of various types of epilepsy and epileptic
syndromes, while also providing input into treatment
strategy planning and estimating prognosis (7,14,17).
Progress in MR techniques (high-field MRI, functional MRI,
diffusion tensor imaging, MR spectroscopy, and PET-MRI)
have contributed to the identification of epileptogenic foci
and treatment planning for epilepsy during the last few
decades (8,21). Unfortunately, especially in developing
countries, most centers discourage the use of these
advanced imaging techniques due to their cost; diagnosis
and management are hence done based on the traditional
anatomical MRI evaluation. In the past two decades, with
advancements in diagnostic imaging, the MRI detection
rate of cortical dysplasia has risen, resulting in fewer
patients being labeled "cryptogenic" (or "unknown" in
the new classification) (8,13,15). In approximately 50% of
imaging studies performed in newly diagnosed children
who havefocal epilepsies, pathology is found;in 15-20% of
these studies, useful information is obtained for detecting
an epileptogenic focus (9,21). Nevertheless, it has been
believed that MRI plays little role in cases of idiopathic
generalized epilepsy and benign Rolandic epilepsy. Lastly,
it has been shown that the surgical success rate for MRI-
positive patients is doubled in contrast to MRI-negative
patients (10,14,19). Epilepsy is one of the most prevalent
chronic neurological disorders in Iraq, yet systematic data

on the spectrum of magnetic resonance imaging (MRI)
findings in affected patients are limited. Filling this gap is
essential to improve local diagnostic pathways and inform
resource allocation. The present study therefore aims to
characterize the spectrum of MRI findings among Iraqi
child patients with epilepsy and evaluates predictors of
MRI positivity, with the ultimate goal of enhancing early
diagnosis and optimizing patient management.

MATERIAL AND METHOD

Study Design and Setting

This research was designed as a cross-sectional
observational study conducted in the Radiology
Department of a tertiary care hospital in Baghdad, Iraq.
The study was carried out over the period from January
2024 to September 2024, during which patients with
clinically diagnosed epilepsy who were referred for
magnetic resonance imaging (MRI) were evaluated. The
setting provided access to a broad spectrum of epilepsy
cases, allowing for a representative assessment of MRI
findings within the Iraqi population.

Sample Size

A total of 100 patients with clinically diagnosed epilepsy
who were referred for magnetic resonance imaging
(MRI) were included in the study. This sample size was
determined based on available patient data during the
study period and feasibility considerations, ensuring
adequate representation of the spectrum of epilepsy
cases referred for MRI in the study setting.

Study Population and Eligibility Criteria

The study population consisted of patients with clinically
diagnosed epilepsy who were referred to the Radiology
Department of a tertiary care hospital in Baghdad, Iraq.

Inclusion Criteria

Patients of all ages with a confirmed clinical diagnosis of
epilepsy.

Patients who were referred for MRI as part of their
diagnostic or management evaluation.

Patients who provided informed consent (or whose
guardians provided consent for minors).

Exclusion Criteria

Patients with contraindications to MRI, such as non-MR-
compatible pacemakers or metallic implants.

Patients with acute provoked seizures only (e.g., due to
hypoglycemia, electrolyte imbalance) without suspicion
of chronic epilepsy.

Patients who had undergone prior neurosurgery
affecting brain anatomy that would interfere with MRI
interpretation.

Patients who declined to participate in the study.
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Statistical Analysis

All collected data were entered into a secure database
and subsequently analyzed using statistical software
(e.g., SPSS version 26.0 or equivalent). Descriptive
statistics were presented as meanzstandard deviation
and as frequencies and proportions (percentages). (P.
value) < 0.05 is considered as significant.

RESULTS

The study included 100 patients ranging in age from
2 days to 15 years as the policy of the hospital accept
children up to the age of 15 and MRI was performed
on day two of life to neonates , with a mean age of 5.2
years and a standard deviation of 4.6 years. Among the
participants, 68 were male and 32 were female, resulting
in a male-to-female ratio of approximately 2:1 The age
distribution of the cohort is illustrated in (Figure 1).

W 68.00% Male
M 32.00% Female

Total=100

Figure 1. Gender distribution of study participants

The majority of study participants were aged 1-6 years
(35%), followed by those aged 30 days—1 year (25%).The
least represented group was neonates (2-30 days, 5%).
As shown in (Table 1)

Table 2. Neuroimaging findings in study group (Total N = 100)

Table 1 :Age distribution among study participants

Age no %
2-30 day 5 5
30 day-1 year 25 25
1-6 year 35 35
6-12 year 20 20
12-15 year 15 15

In a study group of 100 patients, neuroimaging yielded
no abnormal findings in 49% of cases. The most
prevalent abnormalities were cerebral atrophy (26%) and
hydrocephalus (9%). Within the primary subgroup of 20
patients, 14 (70%) presented with normal MRI results.
Non-specific cerebral atrophy was identified in 22 patients,
divided equally between two subgroups of 25 and 35
cases. The most common specific structural abnormality
identified via MRI was cerebral infarction, occurring in
13 cases (7 males, 6 females). Conversely, a subset of 25
participants (9 males, 16 females) showed no significant
MRI findings. Less frequent observations included brain
tumors, abscesses, arteriovenous malformations (AVM),
hematomas, and subarachnoid hemorrhages (SAH). As
shown in Table 2.

Potentially treatable causes were identified in 13
patients. These included nine cases of bilateral
ventricular enlargement and single cases of encephalitis,
supratentorial brain tumor with SAH, and epidural
hematoma. Additionally, one patient presenting with
macrocephaly was diagnosed with achondroplasia. Of the
47 patientswho underwentstandardized EEG, 61abnormal
EEG patterns were recorded. Among patients with EEG
abnormalities, 32 (52.4%) also demonstrated abnormal
neuroimaging, suggesting that focal EEG changes are
a high-yield indicator for positive neuroimaging in
children. This correlation was most significant in neonates,
where 100% of the five cases studied showed abnormal
neuroimaging. As shown in Table 3.

Category Subgroup / Detail No. of Patients Percentage (%) Gender Breakdown
No abnormal findings (Normal MRI) Overall study group 49 49% —

Cerebral atrophy (Total) Overall study group 26 26% —

— Non-specific cerebral atrophy Group 1 (n=25) 11 11% —

— Non-specific cerebral atrophy Group 2 (n=35) 1 11% —
Hydrocephalus Overall study group 9 9% —

Cerebral infarction Overall study group 13 13% 7 males, 6 females
No significant MRI findings Subset reported separately 25 25% 9 males, 16 females
Less frequent findings Brain tumors, abscesses, AVYM, hematomas, SAH — — —

Primary subgroup (n=20) Normal MRI findings 14 70% —

Table 3. EEG findings and correlation with neuroimaging

Category Total Patients Abnormal Neuroimaging (%) Interpretation
Standardized EEG performed 47 — — —
Abnormal EEG patterns recorded 61 — — No. of abnormal EEG findings (may exceed patients)

Patients with EEG abnormalities
and abnormal neuroimaging

Neonates (Subgroup) 5 5

32

High-yield indicator of positive neuroimaging in
children with focal EEG changes
Strongest correlation observed
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N.B: The text reports 61 abnormal EEG patterns among
47 patients who underwent EEG, which may reflect
multiple abnormal findings per patient or a discrepancy
in how the total was counted in the source.

Associated neurologic deficits (excluding epilepsy) were
present in 29 patients. These comorbidities included
cerebral palsy (n=12), intellectual disability (n=11),
microcephaly (n=4), and dysmorphic features (n=2). Within
this cohort, 18 patients (62%) had abnormal neuroimaging,
reinforcing the observation that the diagnostic yield of
imaging increases significantly when associated with
neurologic syndromes.as shown in Table 4.

Table 4. Neurologic Deficits (Excluding Epilepsy)
No. of

Category Patients (%) Notes
Total Patients with

Associated Neurologic 29 100% Cohort analyzed
Deficits

— Cerebral Palsy 12 — —

— Intellectual Disability 11 — —

— Microcephaly 4 — —

— Dysmorphic Features 2 - —

Diagnostic yield of
imaging increases
with neurologic
syndromes

N.B. Percentages are calculated relative to the 29 patients with neurologic deficits.

Patients with Neurologic
Deficits and Abnormal 18
Neuroimaging

62%

. Male
18 B Female

Frequency

1 1 1
o M W o o mm

Hematoma Hydrocephalus  SAH

No Finding Tumor

Abscess AVM Infarction
MRI Finding

Figure 2: Distribution of MRI findings by gender among the study
sample

DISCUSSION

The aim of this study, an investigation of a child with
epilepsy, is to achieve an etiological diagnosis. The
accuracy of neuroimaging is thus a useful adjunct to
diagnosis in a fairly high percentage of the epileptic child
group; it is used to actually study the brain's structure in
efforts to identify tumors, cysts, scar tissue, abnormal
spinalfluid circulation,and other structuralabnormalities.
The diagnostic sensitivity of neuroimaging in our cohort,
standing at 51% positivity, is slightly lower than the 67%
reported by Swartz et al. (11), and much lower than the
88.5% reported by our authors. Cerebral atrophy was
the most common MRI finding in this study, as well as
in other studies, and the second is hydrocephalus (12).
This is a higher positive scan in the neuroimaging studies

described previously because epileptic children of
cerebral palsy are more likely to have MRI lesional status.
In this cohort, fourteen cases of infantile spasms were
seen, among which only three were presented without
an abnormal MRI scan. The remaining eleven cases were
abnormal regarding neuroimaging (80%). These figures
corroborate findings from other studies. In some series,
MRI showed lesions in approximately 49% of patients
with epilepsy. Notably, none of the clinical or EEG features
were helpful in predicting the presence of abnormalities
in neuroimaging in these cases. For instance, one study
reported an MRI lesion prevalence of 42.6% in their
epilepsy population but found no strong correlation
between clinical or EEG features and MRI abnormalities.
Another study found that lesions were detected by MRI
in 65% of patients, yet clinical features and EEG findings
did not reliably predict neuroimaging abnormalities
(13,14). These findings emphasize the importance of
MRI in epilepsy evaluation regardless of clinical or EEG
findings. However, these findings are comparable to our
work, which reflects 51% abnormal brain neuroimaging,
with cerebral atrophy and hydrocephalus being the most
common. In some Western countries, the MRI positivity
rate in epilepsy patients has varied from 22% to 39%. For
example, a study in Spain reported a prevalence of 21.9%
of MRI abnormalities in childhood epilepsy, while other
Western data have shown similar rates within this range.
These rates reflect structural brain lesions detected by
MRI among epilepsy patients in these regions (15,16).
This study has several limitations that should be
acknowledged. Being a single-center, cross-sectional
study, the generalizability of the findings is limited. The
relatively small sample size may also restrict the strength
of the conclusions drawn. In addition, the unavailability
of anesthetics at times posed challenges in conducting
MRI scans. Furthermore, children often found it difficult
to cooperate during the prolonged acquisition times
required, resulting in motion artifacts that could hinder
the detection of subtle abnormalities.

CONCLUSION

Magnetic resonance imaging serves as a cornerstone
in the diagnostic evaluation of pediatric epilepsy,
identifying structural abnormalities in over 50% of
patients. The utility of MRI is predominantly pronounced
in cases involving neurological comorbidities, as the
early identification of underlying lesions can refine
therapeutic approaches and enhance clinical outcomes.
Focal EEG changes are a high-yield indicator for positive
neuroimaging in children, especially in neonates. From
this study it may be recommended that MRI be utilized
as a primary diagnostic tool to ensure that serious
underlying etiologies, including intracranial tumors, are
not overlooked. Given its life-saving potential, MRI is an
indispensable element of the diagnostic workup.
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