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Abstract

Background: Epilepsy is one of the most common neurological conditions in children worldwide. Its presentation is
heterogeneous, with diverse underlying aetiology, clinical presentation, and prognosis. Structural brain abnormalities
are among the recognized causes of epilepsy. Brain Magnetic Resonance Imaging (MRI) is the imaging modality of
choice for epilepsy workup.

We aimed to determine the prevalence and describe the structural abnormalities identified in the brain MRI studies
performed on children with epilepsy from two urban hospitals in Kampala, Uganda.

Methods: This was a cross-sectional descriptive study performed at two urban hospital MRI centres. The study popu-
lation was 147 children aged 1 day to 17 years with confirmed epilepsy. Brain MRI was performed for each child and a
questionnaire was used to collect clinical data.

Results: The prevalence of structural abnormalities among children with epilepsy was 74.15% (109 out of 147). Of
these, 68.81% were male, and the rest were female. Among these, the majority, 40.14% (59 of 144) were aged 1 month
to 4 years. Acquired structural brain abnormalities were the commonest at 69.22% with hippocampal sclerosis (HS)
leading while disorders of cortical development were the most common congenital causes.

An abnormal electroencephalogram (EEG) was significant for brain MRI abnormalities among children with epilepsy
with 95% of participants with an abnormal EEG study having epileptogenic structural abnormalities detected in their
brain MRI studies.

Conclusion and recommendation: Two-thirds of children with epilepsy had structural brain abnormalities. Abnor-
mal activity in the EEG study was found to positively correlate with abnormal brain MRI findings. As such, EEG study
should be considered where possible before MRI studies as a determinant for children with epilepsy who will be hav-
ing imaging studies done in the Ugandan setting.
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affects 70 million people globally, with low to lower-mid-
dle income (L&LMICs) countries bearing the lion’s share
[2, 3]. Over half of those affected by this condition are
children [2, 3].

The International League Against Epilepsy (ILAE) rec-
ognises six etiological categories among which is struc-
tural brain abnormalities [4].

MRI is considered the investigation of choice in epi-
lepsy work up, particularly for structural brain abnormal-
ities, with the use of high-quality MRI, special protocols,
sequences and gadolinium administration [5]. In Sub-
Saharan Africa, significant challenges exist in both etio-
logical diagnosis and management of epilepsy. This could
in part be due to the limited access to neuroimaging ser-
vices facilities [6, 7].

Various structural brain abnormalities are associated
with epilepsy. They may be classified as acquired and
congenital abnormalities. Acquired abnormalities include
Hippocampal Sclerosis (HS) and abnormalities resulting
from brain insults i.e. infection, trauma, hypoxia, etc. 8,
9].

Congenital abnormalities include malformations of
cortical development (MCD) and low grade cerebral neo-
plasms (such as cortical tumours) [10]. The MCD result
from disruption in the neurodevelopment process which
may occur at neuronal proliferation, migration or corti-
cal organisation stages. These disruptions can result in
numerous MCD such as hemimegalencephaly, lissen-
cephaly, heterotropia, polymocrogyria and schizenceph-
aly [11].

Cerebral neoplasms are commonly associated with epi-
lepsy in 1-3% of children presenting with new onset sei-
zures [12]. Recognised epileptogenic neoplasms include
Dysembryoplastic neuroepithelial tumours (DNET).
These constitute about 10% of all tumours associated
with intractable epilepsy [13]. Others such as pleomor-
phic xanthoastrocytoma (PXA) may occur with cortical
dysplasia or other cortical tumours particularly gangli-
ogliomas [14]. On MRI scan, these lesions are commonly
localised in the cerebral cortex or in the mesial temporal
areas [15]. Oligodendrogliomas often are located in the
mesial temporal and superficial frontal regions.

Various types of seizures are associated with over
20-45% of cerebral arteriovenous malformations (AVMs)
[16].The most common vascular abnormality reported in
patients with intractable epilepsy is the cavernous angi-
oma. MRI with susceptibility weighted imaging (SWI) is
useful in their diagnosis [17].

Despite the above, there is limited data on the struc-
tural brain abnormalities among children with epilepsy
in our setting. This presents a challenge to targeted man-
agement of this condition.
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As such, this study aimed to determine the prevalence
and describe the structural brain abnormalities in chil-
dren with epilepsy, with the goal of improving manage-
ment through targeted therapies and early causative
diagnosis as well as prognostic counselling.

Materials and methods

This was a cross sectional descriptive study involving
children below 18 years with epilepsy who had been
referred for brain MR imaging at two urban hospitals in
Kampala, Uganda between January and October, 2021.

At the time of this study, Kampala had five Health
Units performing MRI studies. Of these MRI units, one
was equipped with a 3 T MRI while two were equipped
with 1.5 T MRI scan machines and two others with 0.5 T
machines. The units with 3 T and 0.5 T machines were
not included in the study as this would affect uniformity
of the reported images when compared with those from
the units with 1.5 T machines. Of the three remaining
MRI units, two had specialised paediatric neurology ser-
vices and one did not. As such, this study was conducted
at two of these sites with the specialised neurology clin-
ics namely;Nsambya and Nakasero hospital Radiology
departments. Nsambya hospital is a 361-bed capacity pri-
vate-not-for-profit hospital located in the southern part
of Kampala city approximately 3 km from the city center.
It offers both outpatient and in-patient services. It has a
radiology department equipped with 1.5 T MRI (Siemens
AG,Germany), 128 slice CT machine, four ultrasound
machines, conventional X-ray machine and mammogra-
phy machine. The department on average receives 20—40
children with seizures for MRI evaluation per month the
majority of whom are under the age of 5 years.

Nakasero Hospital is an 80 bed capacity private-for-
profit hospital in Kampala, the capital of Uganda. It is
located on AkiiBua Road, Nakasero Hill, Kampala Cen-
tral Division, North of the City’s central business dis-
trict. Imaging services offered at this center include plain
radiography, ultrasonography, Computed Tomogra-
phy (CT), 1.5 T Magnetic Resonance Imaging (Siemens
AG,Germany), Mammography and fluoroscopy services.
The department does an average of 5 brain MRI studies
per month on children with epilepsy.

Study procedure

Institutional Approval was granted by the Makerere Uni-
versity School of Medicine Research and Ethics Commit-
tee (REC REF NO.2021-006). Hospital approval was also
sought from the two Hospital managements. All study
activities and procedures were conducted Per the Good
Clinical and Laboratory Practice starting from January to
October 2021.
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Identification of the participants was done by the study
team in the reception areas of the MRI units. Patients and
caretakers of patients doing brain magnetic resonance
imaging studies due to epilepsy were informed about the
study and those who consented were screened and con-
secutively enrolled until the required sample size was
obtained. Among study participants aged eight years or
older, assent was also sought to participate in the study.
The clinical data was collected from the MR imaging
request forms by the principal investigator and any miss-
ing information was obtained by the research team (PI or
the research assistant) by interviewing the caregivers of
study participants or the study participants (those who
gave assent) using a structured pretested questionnaire.
Detailed information with regard to demographic profile,
history, clinical examination findings, other imaging find-
ings and other important parameters were recorded in a
predesigned data collection sheet.

The study participants were screened for metallic
implants, which are contraindicated in MRI studies, and
only those without implants had the MRI study done.
MRI was performed in a 1.5 T Siemens scanner using an
established epilepsy protocol. An anatomic, thin slice vol-
umetric T1-weighted gradient-recalled-echo sequence,
axial and coronal T2-weighted sequence, fluid attenu-
ated inversion recovery (FLAIR) sequence (axial), and
high resolution oblique coronal T2-weighted imaging
of the hippocampus (fast or turbo spin echo weighted
sequence) were acquired with a maximum slice thickness
not exceeding 4-5 mm. Gadolinium contrast enhanced
studies were done in cases where it was indicated. All
images were stored digitally and reviewed at a later time.
Images were reviewed by the principal investigator and
2 qualified radiologists with approximately 10 years of
experience each by viewing images on a console, and any
abnormality was reported with final decision reached
by consensus. In cases where there was disagreement
between the two primary radiologist interpretations,
images were reviewed by the PI with a pediatric neurolo-
gist and a third senior radiologist with 15 years of experi-
ence, who adjudicated a final decision.

In cases EEGs had been done, they were reported by
an EEG technician and a paediatric neurologist with
training in clinical neurophysiology. Diagnosis and clas-
sification of epilepsy was made on electroclinical ground
whenever possible. Seizures and epilepsy were classified
using International Classification of Epileptic Seizures
proposed by ILAE in 2017. All the data was entered on
the data collection form.

Data management
The raw data was securely stored to maintain confidenti-
ality. The forms were crosschecked and edited for errors
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or missed data. With the help of a statistician, data was
entered into a computer using Epi info 7 for storage and
analysis. SPSS software version 20 was used for further
analysis.

Data analysis

The prevalence of structural abnormalities identified
on brain MRI studies of children with epilepsy were
obtained as the proportion of children with structural
abnormalities on brain MRI out of the total number of
study participants. Whilst the MRI structural abnormali-
ties were described and categorized into acquired and
congenital.

Bivariate analysis was used to determine the factors
associated with brain structural abnormalities among
children with epilepsy.

The dependent variable was presence or absence of
structural abnormalities identified on brain MRI stud-
ies done among children with epilepsy. The independent
variables were social demographic and clinical factors.

Results
General clinical data
We recruited a total of one hundred and forty-seven par-
ticipants with epilepsy following a brain MRI study done
at either of the two the study sites. Majority (86%) of our
study participants were recruited from Nsambya hospital
MRI centre and the rest were from Nakasero hospital.
One hundred and forty-four participants had an MRI
study done with designated epilepsy protocols (97.96% of
147). The mean age was 5.82 (SD =4.29) with the major-
ity of participants in the one to four (1-4) years old age
category as shown in Table 3.

Prevalence of MRI abnormalities

The prevalence of MRI abnormalities among the children
with seizures studied was 74.15% (109/147) with a 95%
CI 66.38—80.65%. Four out of 147 participants had “inci-
dental findings” of sinusitis and or rhinitis with no struc-
tural brain abnormalities and were designated as normal.

Description of MRI abnormalities

We categorised the brain MRI abnormalities as congeni-
tal or acquired. Majority of structural abnormalities were
acquired (61.22% of all abnormalities) as shown in Fig. 1.
There were several acquired abnormalities detected in
our study as seen in Table 1. The most common acquired
abnormality was hippocampal sclerosis (HS) demon-
strated in Fig. 2. Of the forty-seven participants with
HS, there were 23 participants with left sided HS (Fig. 3),
22 with right sided HS and 2 with bilateral HS. Others
included Hypoxic Ischaemic Encephalopathy (HIE) in
Fig. 4 and Periventricular Leukomalacia (PVL) in Figs. 5,
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MRI Abnormalities in children with epilepsy.
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Fig. 1 MRI abnormalities classified as congenital and acquired among children with epilepsy whose brain MRI studies were done in two urban
hospitals in Kampala, Uganda

Fig. 2 Right hippocampal sclerosis in a four-year-old male with focal seizures. Coronal T2 weighted image (WI) (A) and axial T2 FLAIR WI (B) images
demonstrating an atrophied right hippocampus with dilated ipsilateral choroidal fissure and temporal horn of the lateral ventricle (arrow) and
increased signal intensity on FLAIR due to gliosis (arrow) when compared to the contralateral hippocampus

6, 7, 8, 9, 10) neoplasm (Fig. 11), Kernicterus demon- Among the congenital causes, disorders of cortical
strated in Fig. 6 and neonatal stroke ((Figs. 12, 13, 14, 15,  development were the most frequent. These included
16, 17). disorders of neurogenesis (microcephaly), disorders of
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Fig. 3 Thirteen-year-old male with focal seizures. Axial T2 (A) and T1 (B) weighted images demonstrating abnormally thickened left frontal cortex
with blurred grey/white matter junction (arrow) consistent with focal cortical dysplasia-a malformation of cortical development

chronic ischaemic insult(hypoxic ischaemic encephalopathy)

Fig. 4 Seven year old male with epilepsy and developmental delay.Axial T2 weighted brain MRI (A) and sagittal MPRAGE (B) showing bilateral
extensive fronto-parietal multicystic encephalomalacia with mushroom shaped gyri(ulegyria) in an infant who was born at term in a case of severe

migration (heterotropia seen in Fig. 12, lissencephaly
seen in Fig. 7 and pachygyria) and disorders of organi-
sation (hemimegalencephaly and focal cortical dysplasia
(Fig. 3 and Fig. 9) as shown in Table 2. Others include
aqueductal stenosis (Fig. 8), choroidal fissure cyst
(Fig. 14), incomplete hippocampal inversion (Fig. 15) and
Tuberous sclerosis complex (Fig. 16), neuro-metabolic
disorders like Leigh disease (Fig. 10) and type I glutaric
aciduria (Fig. 13).

EEG findings

83 out of 147 participants (56.46%) had an electroen-
cephalogram (EEG) study done. Of these, 76 participants
(91.6%) had abnormal findings and the rest had a normal
EEG study.

The EEG abnormalities were grouped according to the
source of discharge to include generalised17 (20.5%),
focald5 (54.2%) and multifocal abnormalities14 (16.9%).
We further classified the focal discharges according to
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Fig. 5 Typical PVL (A) with symmetrical FLAIR hyperintense periventricular rim representing periventricular gliosis with associated thinning of the
white matter. Atypical PVL (B) assymetrical thinning of white matter with apparent dilation and irregular outline of the trigone and the posterior
horn of the right lateral ventricle. Note is made of a right intraventricular cyst(arrow) which was an incidental finding

the anatomical lobe source as shown in Table 3. Figure 18
demonstrates EEG findings in child with neonatal stroke.

Relationship between clinical, EEG and MRI findings

The largest number of children with epilepsy were in the
one to four-year age group and they had the highest yield
of structural brain abnormalities from the MRI study as
shown in Table 3.

On bivariate logistic regression, EEG abnormalities was
associated with abnormal brain MRI finding (see Table 3
for details).

Clinical factors of birth asphyxia/perinatal trauma 18
(12.24%), trauma 2 (1.36%) and history of CNS infection
2 (1.36%) were not significantly associated with abnormal
brain MRI findings.

Discussion

A prevalence of 74% of brain abnormalities among chil-
dren with epilepsy found in our study is high in com-
parison to other studies within Africa and the developed
world [18]. Various prevalence rates of 12-53% have been
reported (ref). A similar study in Kenya reported a preva-
lence of 33% [19]. The high yield in our study could have
been attributed to prior electroeencephalogram (EEG)
studies which could have created a selection bias for
the MRI studies. EEG is considered the primary means
of preoperative determination of a seizure focus [20]. In

addition, our study was done at tertiary hospitals with
dedicated paediatric neurology clinics run by paediatric
neurologists. Their selection of children for MRI studies
tended to be those for whom the yield of abnormalities
was likely to be high as opposed to other health workers.

Our study revealed a higher incidence of epilepsy in
males as opposed to their female counterparts. This find-
ing is similar to a report by Awa Ba-Diop et al. [21]. The
reason for this is not clearly known. However, the pos-
sibility of genetics being at play is not excluded, and may
warrant further inquiry. An epidemiology study done in
Sub-Saharan Africa further alluded to the same with the
exception of Tanzania where females outnumbered the
males [9].

Majority of children with epilepsy were under five
years. This finding is similar to previous reports by Awa
Ba-Diop et al. and Ngugi et al. [9, 21]. The reason for this
could be the increased susceptibility of the immature
brain to seizures owing to the net effect of altered excita-
tion-inhibitory balance in favour of enhanced excitation.

Acquired structural brain abnormalities (61.22%) were
the most commonly seen lesion in our study. This find-
ings is in keeping with previous Sub Saharan Africa stud-
ies by Awa Ba-Diop et al. and Ngugi et al. that reported
factors such as birth asphyxia, traumatic brain injuries,
malnutrition and neurological infection as the most com-
mon risk for epilepsy [9, 21]. In our study, radiological
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Fig. 6 Symmetric globus pallidus T2/FLAIR hyperintensity(arrows) (A and B) in a 6 year old female with history of infantile jaundice. Findings are in
keeping with Kernicterus.Additionally,the patient had left hippocampal atrophy depicted in C (arrow)

evidence of CNS infection was observed in two partici-
pants. This is a paradigm shift from previous reports and
could be attributed to a couple of factors. Firstly, there
could have been a selection bias of our study participants,
since the poor might not have been able to afford the
MRI study coupled with poor health seeking behaviour.
Secondly, children with obvious structural abnormalities
like HIE and hypoglycaemia are rarely imaged because
of the preconceived cause. This could therefore have
under played the burden of some epileptogenic structural
abnormalities common to low resource settings including
HIE and infections.

Hippocampal sclerosis (HS) was the commonest struc-
tural abnormality identified in our study. Varying rates
of 8% to 30% have been reported [22-25]. The reason
for this is not clearly understood. However, our study
was performed with a dedicated epilepsy protocol which
has been found to increase the detection of HS [26]. Sec-
ondly, reference to the EEG studies in our case could
have provided a focus hypothesis directing the radiolo-
gist to look for abnormality in the hippocampal regions.
This is in tandem with a study by Wehner et al. which
found that correct diagnosis of HS on brain MRI studies
was facilitated by knowledge of appearance of the lesion
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fissures

Fig. 7 Lissencephaly in a ten-month old male with focal seizures. T1 weighted axial (A) and sagittal (B) images demonstrating smooth cortical
surface with few shallow sulci (pachygyria), uniformly thickened cortex and classic figure-of-8 appearance in axial image due to shallow Sylvian

B

elevated ICP

Fig. 8 Nine year old male with increased head circumference and epilepsy since early childhood T1 and T2-weighted axial brain MRIs demonstrate
grossly dilated lateral ventricles with absent interventricular septum (A); 4th ventricle is spared (arrow). Sagittal T1-weighted image (B) shows
compression of the cerebellum9narrow arrow) with tonsillar herniation(wide arrow). This is a case of hydrocephalus due to aqueductal stenosis with

and prior provision of a focal hypothesis for the cause of
the epilepsy [27].

Malformations of cortical development (MCD) were
the most frequent congenital structural abnomalities at
8.84% with focal cortical dysplasias and lissencephaly-
pachygyria spectrum having the highest number of three
each. MCD are known to cause epilepsy as well as other

complications such as global developmental delay [28].
Our findings were comparable to other studies [19]. In
Kenya, a prevalence of 3.8% MCD was reported among
children with epilepsy [19]. Focal cortical dysplasias were
characterised by thickened cortical gyri with abnormal
underlying white matter changes and blurred grey/white
matter junction. This finding is usually subtle and a high
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Fig. 9 Twelve year old male with epilepsy brain axial MRI (T2/FLAIR) (A and B respectively) demonstarting subcortical white matter T2/FLAIR
hyperintensity with a broad base towards the bottom of sulcus and tapering towards the lateral ventricle. The overlying gyrus appears dysplastic
with local widening of the subarachnoid space. These findigs were highly sugestive of Focal Cortical Dysplasia

Fig. 10 Two year old female with abnormal hand movements. Axial (T2/FLAIR) brain MRI demostrating symmetrical dorsal putaminal T2/FLAIR
hyperintensities(arrows) highly suspicious for neuro-metabolic disorder

index of suspicion is relevant for identification. Lissen-  gyration. Knowledge of the appearance of these lesions is

cephaly pachygyria spectrum is easier to identify as the  of utmost importance for their correct diagnosis.

brain is characteristically smooth with minimal to no Four participants had brain neoplasms (2.72% of all
abnormalities). This finding is similar to other studies
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component in a case of a tumor

Fig. 11 Six year old male with epilepsy. Axial T1 weighted brain MR images pre (A) and post (B) gadolinium contrast demonstrating a
heterogenous mass in the right temporal lobe with extension to ipsilateral basal ganglia and thalamus (arrows) with avid enhancement of the solid

A

Fig. 12 Subependymal heterotopia in an 18 month old male with focal seizures. Coronal T1 weighted (A) and axial T2 weighted (B) images
demonstarting a lesion lining the right posterior horn and body of the lateral ventricle with grey matter signal intensity in all sequences (arrows)

which reported neoplasms as an etiology of epilepsy in
children. Brain neoplasms account for 4—-5% of all cases
with epilepsy [29]. Liigant et al. (2001) reported a high
seizure occurrence in children with brain neoplasms.
Neoplasms should therefore be included in the differen-
tial for children presenting with seizures. Liigant et al.

also found that the site of the tumour was associated with
increased likelihood of seizure occurrence i.e. frontal and
frontoparietal, temporal and frontotemporal, as well as
the parietal and parasagittal regions. Our study findings
were comparable, with the brain tumours located in the
frontal and parietal lobes and one located in the midline.
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Fig. 13 One and a half year old male with epilepsy and cranio-facial dysmorphism. Axial T2 (A) and T1 weighted (B) brain MRI showing delayed
myelination with bilateral widened opercula and sylvian fissures with increased subarachnoid fluid (wide arrows).The frontal regions of the cerebral
hemispheres are atrophied with enlarged anterior subarachnoid spaces(narrow arrows) in a case of type | glutaric aciduria

Fig. 14 Axial T2 (A) and coronal T1 weighted (B) MRl demonstrating a well defined cyst with CSF signal intensity on all sequences in the plane of
the right choroidal fissure (arrow) compressing the ipsilateral hippocampal head

rtl_tse_ur_cor|

Mitochondrial cytopathies is one of the recognised
causes of epilepsy with structural brain abnormalities
detectable on MRI. The commonest specific findings are
of deep grey matter symmetrical T2/FLAIR hyperinten-
sities and corresponding T1-hypointensity with diffusion
restriction seen in acute lesions. In our study, ten partici-
pants were found to have brain MRI findings highly sug-
gestive of mitochondrial/neurometabolic disease [30].

Patients may have accompanying structural changes such
as hippocampal abnormalities seen in cases of chronic
Kernicterus [31] as depicted in Fig. 6.
Electroencephalography (EEG) helps to detect inter-
ictal activity and localise the region of interictal activity
and/or ictal activity [20, 32]. In our study,57.05% of the
participants had an EEG study done. Of these, 55% had
abnormalities detected on their brain MRI studies. We
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Fig. 15 Six-year-old male with focal seizures. Coronal T2 weighted
brain MRI demonstrating an abnormally shaped left hippocampal
head (globular) with a vertically oriented collateral sulcus (arrow) in a
case of incomplete left hippocampal inversion

found that 95% of participants with an abnormal EEG
also had epileptogenic structural abnormalities detected
in their brain MRI studies. Dirik et al. reported 39.2% of
participants in their study with abnormal EEG and MRI
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[33]. A study by Noh et al. found MRI abnormalities in
74% of participants with focal slowing and interictal
epileptiform discharges [34]. The higher findings in our
study compared to others could be due methodological
differences.

Limitations

Whilst our study is one of the first studies in Uganda to
describe paediatric neuroimaging findings in children
with epilepsy with a good sample size, we acknowledge
some potential limitations. Our study was done at rela-
tively good “tertiary” centres which run specialised pae-
diatric neurology clinics with a possibility of a selection
bias due to the financial hardships. This could affect the
generalisability of the study findings.

Conclusion
This study reaffirms the fundamental role of neuroim-
aging brain MRI studies in identification of structural
causes of epilepsy. Furthermore, it shows that interictal
EEG plays a role in raising the possibility of structural
brain abnormality as the cause of epilepsy.

EEG can be used to complement decision making on
priority for MRI imaging, as MRI is a scarce and costly
resource in our setting.

subependymal harmatomas

Fig. 16 Tuberous Sclerosis Complex in a three year old male with epileptic spasms. Axial T2-weighted (A) brain MRI showing cortical/
subcortical tubers as well-circumscribed areas of high signal intensity in the left frontal and occipital lobes and in the right temporal and occipital
lobes representing subcortical tubers; T2-hypointense nodule in right foramen of Monroe representing a Subependymal Giant cell Astroytoma
(SEGA) (arrow). Axial T1-weighted MRI (B) showing isointense nodules arising from the walls of the lateral ventricles (arrows) representing
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Fig. 17 T2 weighted (A) and T1 weighted (B) axial images demonstrating left hemiatrophy with cystic encephalomalacia in the left middle cerebral
artery territory as sequelae of neonatal stroke in a nine-month-old with right hemiplegia and seizures
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Fig. 18 EEG corresponding to image above in the same child with neonatal stroke showing voltage asymmetry with significant slowing on the left
side and sharp waves on the contralateral side
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Table 1 Acquired MRI abnormalities in children with epilepsy
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who had brain MRI studies done at two urban hospitals in

Kampala, Uganda

Table 3 Bivariate  analysis  of

demographic
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factors,

electroencephalographic (EEG) findings and clinical history
association with abnormal brain MRI findings

Acquired abnormalities

N (percentage)

Hippocampal sclerosis
White matter abnormalities
Acquired Hydrocephalus
Infarction
Anoxic brain injury
Periventricular Leukomalacia(PVL)
Hypoxic Ischemic Encephalopathy(HIE)
Infection
Meningitis
Viral encephalitis*
Autoimmune
Rasmussen encephalitis
Atrophy
Neuro-metabolic disorders
Kernicterus
Hypoglycemia
Neoplasms

48 (32.66%)
2(1.36%)

2(1.36%)

8 (5.44%)

19 (12.92%)
16 (10.88%)
3 (2.04%)

2(1.36%)
1(0.68%)
1(0.68%)
(0.68%)
(2.04%)
(4.76%)
(4.08%)
(0.68%)
( )

1
3
7
6
1
4(2.72%

" Diagnosis of viral encephalitis was both clinical, laboratorial and with MRI

Table 2 Congenital MRl abnormalities in participants with
epilepsy who had brain MRI studies done at two urban hospitals

in Kampala, Uganda

Congenital abnormalities N(percentage)
1. Hippocampal abnormalities
Incomplete Hippocampal inversion 1(0.68%)
Choroidal fissure cyst 3(2.04%)
Hippocampal sulcal remnant cyst 1 (0.68%)
2. Microcephaly* 1 (0.68%)
3. Disorders of cortical development
Focal Cortical dysplasia 5 (3.4%)
Type 1 2(1.36%)
Type 2 2 (1.36%)
Type 3 1 (0.68%)
Hemimegalencephaly 2 (1.36%)
Heterotopias 3 (2.04%)
Lissencephaly-pachygyria spectrum 5(3.4%)
4. Neuro-metabolic disorders 3 (2.04%)
Leigh disease 1 (0.68%)
Unspecified 2 (1.36%)
5. Posterior fossa anomalies 3 (2.04%)
6. Aqueductal stenosis 5(3.4%)
7. Corpus callosal dysgenesis 4(2.72%)
8. Arachnoid cyst 1 (0.68%)
9. Tuberous sclerosis complex 2 (1.36%)
10. Holoprosenecephaly 1(0.68%)
11. Colloid cyst 1 (0.68%)

" Microcephaly was clinically diagnosed and had radiological abnormalities

Variable Total N (%) Abnormal OR  95%Cl p
MRI

Age

Infant 14 (9.52) 12(11.01) 1.00

Child 59 (40.14) 45 (41.28) 054 0.11-268 0448

1-4 years

Child 47 (31.97) 36 (33.03) 054 0.11-281 0469

5-9 years

Child 27 (1837) 16 (14.68) 024 0.05-130 0.099

10-17 years
Sex

Female 46 (31.29) 34(31.19) 1.00

Male 101 (68.71) 75 (68.81) 1.02 046-225 0.965
Region of descent

Central 66 (44.90) 48 (44.04) 1.00

Uganda

Northern 11(7.48) 10(9.17) 375 045-3142 0223

Uganda

Southern 5 (3.40) 4(3.67) 150 0.16-14.34 0.725

Uganda

Eastern 16(10.88)  12(11.01) 113 032-394 0854

Uganda

Western 38(25.85)  26(23.85) 081 034-194 0641

Uganda

Non-Ugan- 11 (7.48) 9(8.26) 169 033-857 0.528

dan
Birth asphyxia/perinatal trauma

No 128 (87.07) 92 (84.40) 1.00

Yes 18 (12.24) 16 (14.48) 032 070-146 0141
EEG done

No 64 (43.54) 49 (44.95)

Yes 83 (56.46) 60 (55.05) 122 0.58-260 0.595
EEG abnormalities

No 8(9.64) 3(5.00) 1.00

Yes 75(90.36)  57(95.00) 528 1.15-2428 0.033
EEG abnormalities distribution

Generalised 18 (24.00) 13(22.81) 1.00

Focal 57(76.00)  44(77.19) 130 0.39-433 0667
Frontal EEG abnormalities

No 21 (36.84) 14 (31.82) 1.00

Yes 36 (63.16) 30 (68.18) 250 0.71-883 0.155
Parietal EEG abnormalities
No 29(50.88) 22 (50.00) 1.00

Yes 28(49.12) 22 (50.00) 1.17 0.34-403 0.808
Occipital EEG abnormalities

No 27 (47.37) 19 (43.18) 1.00

Yes 30(52.63) 25 (56.82) 211 059-747 0.249
Temporal EEG abnormalities

No 12 (21.05) 10 (22.73) 1.00

Yes 45(7895)  34(77.27) 062 0.12-326 0571
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The lesion localisation achieved by the combination of
EEG and MRI will go a long way in pursuing epilepsy sur-
gery as an option in the non-pharmacological treatment
of medically intractable epilepsy.

Abbreviations
MRI: Magnetic resonance imaging; MTS: Mesial temporal sclerosis; EEG:
Electroencephalogram.
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