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Introduction: Epilepsy is a neurological disorder characterized by abnormal, fast, synchronous neuronal discharge from the cerebral
cortex. This abnormal excitation of the brain is usually short and self-limiting and can last anywhere from a few seconds to a few
minutes. Neuroimaging and electroencephalography (EEG) are two widely used techniques to differentiate, verify, or exclude the
diagnosis of epilepsy. The study aims to identify the frequency of EEG and MRI abnormalities in pediatric epilepsy and their
correlations, aiming to improve diagnostic and treatment methods for these children.

Materials and Methods: In this cross-sectional retrospective study, we evaluated pediatric patients aged 0—18 years who visited the
Neurology Polyclinic between July 2022 and July 2023, were diagnosed with epilepsy in accordance with the ILAE 2014 epilepsy
guidelines, and had undergone neuroimaging at the hospital’s radiology department. Demographic information and clinical data,
including the patient’s age, gender, history of trauma, and congenital infection, were assessed. In all patients, a surface electro-
encephalogram (EEG) and brain magnetic resonance imaging (MRI) were performed.

Results: Our study recruited 102 pediatric patients aged between 0-18 years, including 63 (61.8%) boys and 39 (37.2%) girls. An
electroencephalogram (EEG) and MRI study have been done on all patients. An abnormal EEG study was seen in 79 (77.45%)
participants, and an abnormal MRI was noted in 45 (44.1%) patients. The EEG and MRI were both abnormal in 34 cases (33.3%). The
study found no significant correlation between magnetic resonance imaging and electroencephalographic findings (P =0.779).
Conclusion: We observed multiple abnormalities on neuroimaging in pediatric epileptic patients. Even though our sample size was
small, our results demonstrated that there is no statistically significant relationship between EEG and MRI results.
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Introduction

Epilepsy is a neurological disorder originating from the cerebral cortex and is defined by symptoms that arise from an
excessive, aberrant, fast, and synchronous neuronal discharge. This abnormal, abrupt excitation of the brain happens
occasionally, usually short, self-limiting, and can last anywhere from a few seconds to a few minutes." The diagnosis of
epilepsy is considered when the individual had a minimum of two separate, unprovoked seizure attacks.? Epilepsy is one of the
most prevalent neurological disorders in children and adolescents. Its prevalence range of 4 to 6 cases per 1000 children.’
Roughly ten million children under the age of 15 have epilepsy globally, accounting for one-fourth of all epileptic patients.
Nearly 1.12 million of these children dwell in developing and underdeveloped countries.” According to recent studies, there

are 7.0—14.8 cases of active convulsive epilepsy per 1,000 people in Sub-Saharan Africa (SSA). This represents nearly twice
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the estimated 4.5 —5.0 per 1,000 individuals in Europe. This significant burden is probably related to increased rates of
perinatal insults, traumatic brain injury, and infectious diseases that affect the central nervous system.’

Neuroimaging and electroencephalography (EEG) are two widely used techniques to differentiate, verify, or exclude
the diagnosis of epilepsy and characterize the underlying pathology. The role of neuroimaging is to detect underlying
cerebral lesions that may be causally related to the seizure disorder, provide a prognosis, and plan appropriate care. For
the majority of brain epileptogenic lesions, magnetic resonance imaging (MRI) is superior to computed tomography
scans in identifying potential epileptogenic lesions. EEG is a crucial and common method for identifying seizures in
children. In essence, both awake and asleep EEGs should be performed on any child who had repeated seizures.'*

Some authors have questioned whether EEG should be a required component of the initial evaluation, given that the
results of the EEG have little influence on treatment decisions. However, experts conclude that an EEG study is crucial to
determining the seizure type and also to diagnose and differentiate epilepsy syndromes. Most researchers have suggested
neuroimaging only in certain circumstances, but risk factors for abnormal imaging findings are not routinely apparent.’
Epilepsy is associated with a variety of structural brain abnormalities. They can be divided into congenital and acquired
abnormalities. Among the acquired abnormalities are hippocampal sclerosis (HS) and abnormalities arising from insults
to the brain, such as trauma, infection, and hypoxia.® Malformations of the cortical development and low-grade cortical
tumors are examples of congenital abnormalities. A disturbance in the neurodevelopment process, which can happen at
the stages of neuronal proliferation, migration, or cortical structure, causes MCD.” These disruptions can cause numerous
MCDs, including lissencephaly, hemimegalencephaly, polymicrogyria, heterotropia, and schizencephaly.®

The aim of our study is to describe the frequency of EEG and MRI abnormalities among pediatric epilepsy patients
and also to determine relationships between MRI and EEG abnormalities to find better diagnostic and treatment
modalities for these children in Somalia context.

Materials and Methods

In this cross-sectional retrospective study, we evaluated pediatric patients aged 0—18 years who visited the Neurology
Polyclinic between July 2022 and July 2023, were diagnosed with epilepsy in accordance with the ILAE 2014 epilepsy
guidelines,” and had performed neuroimaging at the hospital’s radiology department at the Mogadishu Somali Turkish
Training and Research Centre.

Demographic information and clinical data, including patient’s age, gender, history of trauma, and congenital
infection were assessed. In all patients, a surface electroencephalogram (EEG) and brain magnetic resonance imaging
(MRI) was performed. EEG results were grouped into five different categories: Normal, Focal epileptiform, Focal
slowing, Generalized epileptiform discharge, and Generalized slowing. Two neurologists with pediatric neurology
proficiency interpreted the EEG data. In all patients, MRI examination was done using 1.5 Tesla (Siemens, Germany)
with the standard MRI epilepsy protocol. MRI scans were assessed by a single radiologist without knowing the patient’s
medical information or EEG results. MRI findings were classified into 18 categories from medical literature and personal
experience: normal, trauma, tumor, vascular, atrophy, hydrocephalus, infection, encephalomalacia, hippocampal sclero-
sis, periventricular leukomalacia, cystic lesion, calcification, craniostenosis, cortical lesions, white-matter lesions, multi-

ple lesions, corpus callosum, and other lesions.

Ethical Approval

Due to the fact that our hospital is a research hospital, a general written informed consent is obtained from every patient
or patient guardian/parents to obtain their data for use of retrospective research purposes from the hospital medical
records as long as any of their personal information is not disclosed. The ethics committee who approved this
retrospective study waived such consent from individual study subjects. The ethics committee of Mogadishu Somali
Turkish Training and Research Hospital approved our study (Ethics Protocol No.: MSTH/10511).
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Statistical Analysis

Data were analyzed using SPSS (Statistical Package for Social Sciences, IBM Inc., Chicago, IL, USA) v27.0. Descriptive
statistics were used to summarize the data in terms of frequencies and percentages. The chi-square test was used to
analyze the association between EEG and MRI findings. P-values >0.05 were considered statistically significant.

Results

Our study recruited 102 pediatric patients aged between 0—18 years (mean + SD: 9.06 £ 5.2 years), including 63 (61.8%)
boys and 39 (37.2%) girls. The age distribution consisted of 7 infants (1 to 12 months), 27 early childhood (1 to 5 years),
26 middle childhood (5 to 10 years), 24 late childhood (10 to 15 years), and 18 adolescents (15 to 18 years). 10
participants have a history of trauma. No history of congenital infections was documented in our study participants.

EEG Findings

An electroencephalogram (EEG) study has been done on all patients. An abnormal EEG study was seen in 79 participants
(77.4%), including 48 males and 31 females. A normal EEG result was observed in 23 participants. The EEG findings
were grouped into: normal 23 (22.5%) as demonstrated in Figure 1, focal epileptiform discharge 28 (27.5%), generalized
epileptiform discharge 43 (42.2%) as seen in Figure 2, focal slowing 3 (2.9%), and generalized slowing 5 (4.9%).

MRI Findings

An abnormal MRI finding among children with epilepsy studied was 45 (44.1%), as demonstrated in Figure 3. The brain
MRI abnormalities were classified as either acquired or congenital anomalies. Of these, hippocampal sclerosis was the
most frequently seen acquired MRI abnormality, with 14 cases (13.7%), including 9 patients with right-sided HS, 3
patients with left-sided HS, and 2 with bilateral hippocampal sclerosis. The remaining acquired abnormal MRI findings
consisted of atrophy in 12 cases (11.8%) as shown in Figure 4, encephalomalacia in 4 cases (3.9%), 3 cases (2.9%) with
multiple lesions, 2 cases (2%) with white matter lesions, 2 cases (2%) with infections including meningoencephalitis and
intracranial tuberculoma as shown in Figure 5, 1 case (1%) with brain tumor as shown in Figure 6 and 2 cases (2%) with
periventricular leukomalacia. Among congenital MRI abnormalities, cortical malformations, including cortical hetero-
topia and polymicrogyria, as seen in Figure 7, and corpus callosum agenesis, as demonstrated in Figure 8, were the most
frequent. Others include hydrocephalus secondary to aqueductal stenosis.

Relationship Between EEG and MRI Findings
In our study, 34 cases (33.3%) had abnormal EEG and MRI results, including 19 males and 15 females, while 12 cases
(11.7%) had normal EEG and MRI findings, as indicated in Table 1. In addition, 45 (44.1%) cases showed normal MRI

Figure | An electroencephalogram of an |l-year-old child with generalized epileptic seizure showing normal alpha dominant background activity in the posterior
derivatives. No epileptiform discharges seen.
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Figure 2 An electroencephalogram of 8-year-old child with idiopathic generalized epileptic seizure showing 2—-3 HZ sharp and slow wave activity.

MRI Findings

Figure 3 Distribution of different MRI findings in pediatric patients with epilepsy.

and abnormal EEG findings, while 11 (10.8%) cases revealed abnormal MRI and normal EEG. There is no statistically
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significant association between magnetic resonance imaging and electroencephalographic findings (P =0.779).

Discussion

Epilepsy is a disease of the cerebral cortex and can cause severe long-term neurological illnesses with notorious physical
and social limitations. Based on a self-reported survey, the Centers for Disease Control and Prevention of the United
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Figure 4 Axial FIAIR (A) and T2 (B) weighted sequences showing atrophic changes in the left frontal and parietal lobes with surrounding gliosis.

Figure 5 A 10-year-old child with febrile convulsion secondary to intracranial tuberculoma. Axial T2 (A) and T| (B) post-contrast sequences show peripheral rim-enhancing
lesions with low-signal in T2.

States (CDC) estimated that 1.1-2.2% of the population had epileptic seizures.'® To the best of our knowledge, studies
about pediatric epilepsy and their EEG and MRI findings are not available in Somalia.

It has been shown that MRI is effective for examining brain structure and imaging potential pathologic conditions that
could be related to the etiology of seizures in pediatric epilepsy.'' Although MRI is a noninvasive form of imaging and
very sensitive, it is not readily available or expensive.'> Because of its greater resolution and lack of radiation exposure
to patients, MRI has been favored over computed tomography.''

We analyzed 102 pediatric patients with epileptic seizures aged between 0 —18 years. The prevalence of abnormal
brain MRI findings in our study was 45 (44.1%), consisting of 40 (39.5%) participants with acquired lesions and 5 (4.9%)
participants with congenital anomalies, which is a higher percentage than that noticed in most of the previous studies. For
example, Anne et al found 15.8% of brain abnormalities detected with MRI in childhood epilepsy."* A similar study in
Spain reported a prevalence of 21.9%.'* The greatest percentage of children with epilepsy were in the 1-5 and 6—10-year
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Figure 6 A 7-year-old child with epilepsy. An axial T2 (A) and T| (B) post-contrast image showing non enhancing T2 hyperintense mass lesion infiltrating both sides of
thalami in keeping with low-grade bilateral thalamic glioma.

Figure 7 Pachygyria-polymicrogyria in a 2-year-old child with epilepsy. Axial T2 shows broadly enlarged and thickened gyri in the bilateral cerebral hemisphere.

age groups, and they had the highest frequency of structural brain abnormalities detected on MRI investigation.
Hippocampal sclerosis, encephalomalacia, and atrophy secondary to prenatal brain injury were the most frequently
acquired brain imaging abnormalities in our study. These findings are in keeping with a previous retrospective observa-
tional study conducted at a tertiary hospital in Kenya on children who presented with epilepsy. The study detected 33% of
brain MRI abnormalities, with the most frequent findings being features related to hippocampal sclerosis, encephaloma-
lacia secondary to chronic infarcts, periventricular leukomalacia, cerebral atrophy, and disorders of neuronal migration.*
A cross-sectional descriptive study involving children below 18 years with epilepsy at urban hospitals in Kampala-
Uganda revealed MRI abnormalities in 74.15% of children, in contrast to our study. The most common abnormalities
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Figure 8 Axial FIAIR images demonstrating agenesis of the corpus callosum with parallel ventricles and colpocephaly.

were hippocampal sclerosis (HS), Hypoxic Ischaemic Encephalopathy (HIE) and Periventricular Leukomalacia PV),}
which was similar to our results. Two patients (2%) showed radiological findings of CNS infections, which were
comparable to other studies.® Radiological evidence of malformations of cortical development (MC) was observed in
2 cases (2%). Varying rates of 3.8 to 8.84% have been reported in previous studies.*® MCDs are epileptogenic and
known to cause other complications, like global developmental delay.'> One participant had brain neoplasms (1% of all
abnormalities). Brain tumors are linked to 4-5% of all cases presenting with epilepsy.'®!’

In our study, EEG was done on all participants. Of these 79 (77.4) patients, including 48 males and 31 females, 48
had abnormal EEG results. Abnormal EEGs and MRIs were detected in 34 (33.3%) cases. This finding is in keeping with
a previous retrospective study done by Dirik et al, which revealed MRI and EEG abnormalities in 39.2% of patients."'?
In contrast to our study, Denise et al reported EEG and MRI abnormalities in 98% of cases® This higher percentage in
their study may be due to a methodological difference.

Even though our sample size was small, we assessed EEG and MRI findings in pediatric epilepsy. Our results
demonstrated that there is no statistically significant relationship between EEG and MRI results. This implies that normal
MRI scan results cannot be predicted from normal EEG readings. These findings highlight that an epileptic patient should

not be placed in a low-risk category based on normal EEG readings, and these patients should have an MRI for additional

assessment.
Table | Comparison of EEG and MRI Findings
MRI Total
Normal Abnormal
EEG Normal 12(11.7%) 11(10.8%) 23(22.54%)
Abnormal | 45(44.1% 34(33.3%) 79(77.45%)
Total 57(55.88%) | 45(44.11%) | 102(100%)
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Conclusions

We observed multiple abnormalities on neuroimaging in pediatric epileptic patients, and the information given might help
in directing medical or surgical management. Despite the fact that EEG and MRI are the best diagnostic equipment for
evaluating patients presenting with seizures, our results did not demonstrate a correlation between EEG and neuroima-
ging findings. Rather, our findings showed that EEG information should not be the only condition for subsequent MRI
evaluation. A large sample-sized population or prospective trial study should be used to confirm our study results.

Abbreviations
EEG, Electroencephalography; MRI, Magnetic Resonance Imaging; MCD, Malformations of cortical development; SSA,
Sub-Saharan Africa; ILAE; International League Against Epilepsy.
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