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Abstract

Background: Epilepsy and other seizure disorders are highly preva-
lent in resource-poor countries. Electroencephalogram (EEG) plays
an invaluable role in differentiating seizure types, epilepsy syndromes
and choice of appropriate anti-epileptic drugs. This is critical for ef-
fective management of epilepsies including their prognostication. The
profile of childhood epilepsies in our locality is unknown. This study
was therefore carried out to ascertain the prevalent electro-clinical
syndromes and epilepsy types, etiological factors and co-morbid con-
ditions in children who had EEG in Owerri, Southeast Nigeria.

Methods: The clinical data including the Basic Data Sheet and EEG
records of all children with epilepsy seen between January 2017 and
December 2018 at the EEG Unit/Child Neurology Clinic of Mother
Healthcare Diagnostics & Hospital, Owerri were retrospectively re-
viewed. Relevant data from each patient’s clinical history, physical
examination, investigation findings and EEG diagnosis of seizure
type and epilepsy syndrome were extracted and recorded.

Results: Out of 97 children with epilepsy, 57 were males and 40 were
females giving an male/female (M/F) ratio of 1.4:1. Focal epilepsy
(31%) was the most frequent epilepsy type, while benign rolandic ep-
ilepsy (BRE) (14%) was the most common epilepsy syndrome seen.
West syndrome was the second most prevalent epilepsy syndrome.
Epilepsy was of genetic etiology in 48 (50%) and 22 (23%) had a his-
tory of severe perinatal asphyxia. No co-morbidity was detected in 70
(72%) patients but among those with co-morbidity, communication
disorder (12.4%) was the most frequent.

Conclusions: Focal epilepsies and syndromes of genetic etiology
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were the more prevalent epilepsy types and syndromes in our local-
ity. Majority of the children had no co-morbid conditions but most
of those with co-morbidity would require speech therapy. Epileptic
encephalopathies were also frequent and this underscores the need to
prevent severe perinatal asphyxia and central nervous system (CNS)
infections.

Keywords: Childhood epilepsies; Syndromes; Etiology; Co-morbid-
ities

Introduction

Epilepsy remains the commonest neurological disorder seen in
the Paediatric Neurology Clinics of most resource constrained
countries including Nigeria [1-4]. It is an important cause of
morbidity and mortality in these areas. Moreover, the cost of
treatment which is usually borne by the parents is extremely
high and out of reach of many households in Nigeria [5].

Currently, epilepsy is defined as a disease of the brain
manifested clinically by two or more unprovoked (or reflex)
seizures occurring > 24 h apart or one unprovoked (or re-
flex) seizure with a probability of > 60% of having further
seizures over the next 10 years or a diagnosis of an epilepsy
syndrome [6]. Epilepsy syndromes refer to clusters of fea-
tures (seizure type(s), electroencephalogram (EEG) findings,
imaging findings, age-dependent features, triggers and some-
times prognosis) that occur together [6]. The classification of
epilepsy types and syndromes provides adequate information
about patients with epilepsy and informs proper management
including prognostication [6]. There are many epilepsy syn-
dromes and EEG plays an invaluable role as a supportive evi-
dence for the diagnosis and differentiation of epilepsies and
syndromes.

There are only few centers in Nigeria with neurodiagnos-
tic tests in addition to a dearth of pediatric neurologists result-
ing in a “diagnostic gap”. This makes management of epilepsy
in Nigeria a challenging task [7, 8]. Recently, digital pediatric
EEG recording and neuroimaging studies have become avail-
able in Owerri and their application has been encouraging.
Therefore, this study was carried out to ascertain the common
electro-clinical syndromes and epilepsy types, etiological fac-
tors and co-occurring conditions in children who had EEG in a
referral center in Owerri, Southeast Nigeria.
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Materials and Methods

The study was carried out at the Electrophysiology Labora-
tory/Child Neurology Clinic of Mother Healthcare Diagnos-
tics & Hospital, Owerri. Mother Healthcare Diagnostics &
Hospital is a multi-specialist hospital and diagnostic center
with an EEG Unit/Child Neurology Clinic that was the first to
commence pediatric digital EEG recording in Owerri, South-
cast Nigeria. This was a retrospective study of all children
with epilepsy who were seen at the facility over a period of
2 years. This research was approved by the Federal Medical
Centre Owerri Health Research Ethics Committee (approval
number: FMC/OW/HREC/232) before commencement of the
study. This study was conducted in compliance with the ethical
standards of the responsible institution on human subjects as
well as with the Helsinki Declaration.

Study population

The cohort consisted of children aged < 18 years, with a median
age of 5 years (range 0.33 - 17.67 years), who were seen at the fa-
cility between January 2017 and December 2018. Children who
had febrile seizures, normal EEG after single unprovoked sei-
zures, or those whose clinical and EEG findings supported non-
epileptic paroxysmal events (NEPEs) were excluded from the
study. Neonates were not seen during the period under review.

Study protocol

Each patient’s clinical history, physical examination findings,
basic data sheet for EEG, EEG findings and other investiga-
tion results including neuroimaging of the brain, if done, were
reviewed and relevant data were recorded on a pro forma. Each
patient’s clinical history and EEG findings were used to classify
their seizure types into: focal, generalized, combined general-
ized and focal and unknown onset. Diagnosis and classifica-
tion of epilepsy types based on the etiology, EEG findings and
semiology, and epilepsy syndrome were done according to the
current 2017 International League Against Epilepsy (ILAE)
recommendations [6, 9]. The patients were categorized into fo-
cal, generalized or combined seizures types if they had both
focal and generalized seizures. Those with the features specific
for an epilepsy syndrome including syndrome-specific EEG ab-
normalities were classified accordingly. Those with all clinical
features of a syndrome but with a normal EEG were classified
according to their seizure type(s) only. It was only in the cases
of Watanabe-Vigevano syndrome that a normal inter-ictal EEG
contributed to the diagnosis of the syndrome. It is necessary to
mention that those children with typical clinical features of a
syndrome and a normal first EEG could have manifested EEG-
specific abnormalities on subsequent EEGs. However, all pa-
tients in this study had only a first EEG study.

In the etiologic classification in this study, a structural etiol-
ogy was accepted based on abnormal neuroimaging findings of
computed tomography (CT) scan or magnetic resonance imag-
ing (MRI). Those who had a probable structural cause for their
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Table 1. Age Distribution of Study Population

Age of respondents (groups) Frequency (n=97) Percent (%)

<1 year 11 11.3
1-<5 years 36 37.1
5-<10 years 30 30.9
10 - <15 years 17 17.5
15 - < 18 years 3 3.1

epilepsy such as head injury with impact seizures, focal seizures
and focal background slowing on EEG but had no brain imaging
(CT or MRI) were categorized as unclear/multiple (unknown).
This is because some also had features suggestive of other etio-
logic categories such as a positive family history, thereby mak-
ing it difficult to pin the etiology to one category since a struc-
tural cause was not proven. Thus, a good percentage of patients
with post traumatic epilepsy fell under the unknown category.
Patients categorized as having a genetic etiology had a relevant
family history, typical seizure semiology, normal pregnancy,
birth history, normal development, normal neurological exami-
nation and normal EEG background. Those classified as having
an infectious etiology were neurologically normal prior to the
onset of the central nervous system infections.

Children with a history suggestive of severe birth asphyx-
ia (prolonged/obstructed labor, not crying immediately after
birth, with or without post asphyxia seizures within 24 - 48
h post delivery) without any neuroimaging studies were cat-
egorized as unknown since the cortical injury due to asphyxia
was not proven. However some of these had microcephaly or
speech/language disorder that suggested cortical injury.

Data analysis

Data were entered into a computer and analyzed using IBM
SPSS statistical software version 25. Descriptive statistics
such as frequencies and percentages, mean, range and standard
deviation (SD) were calculated.

Results

Out of the 115 children who had a first EEG, 97 had epilepsy,
giving a prevalence of 83%; 57 (58.8%) were males and 40
(41.2%) were females giving a male/female (M/F) gender ratio
of 1.43:1. Their ages ranged 0.33 - 17.67 years with a mean +
SD of 5.7 + 4.4 years. The age distribution of the study popula-
tion is shown in Table 1.

A summary of the salient clinical features seen in the study
population is shown in Table 2.

EEG was normal in 33 (34%) of the children, abnormal in
52 (53.6%) and were not interpretable in 12 (12.45) because of
poor quality. EEG contributed to epilepsy syndrome diagnosis
in 38 (39.2%) of cases. Focal epilepsy (30.9%) was the most
frequent epilepsy type, while benign rolandic epilepsy (BRE)
(14.4%) was the most common epilepsy syndrome (Table 3).
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Table 2. Salient Clinical Features in the Study Population

Table 4. Etiology of Epilepsy

Clinical/physical finding* (Fn“‘f:‘l;;)“cy 5;5““*
Family history of seizures 65 67
Anti-epileptic drug therapy 46 47.4
Co-morbidity (at least once) 27 27.8
Developmental delay 25 25.8
Severe birth asphyxia 22 22.7
Microcephaly 14 14.4
Neuroimaging (CT/MRI) 12 12.4
Neonatal seizures 11 11.3
Poor school performance 11 11.3
Previous history of meningitis 7 7.2
Developmental regression 5 52
Macrocephaly 5 52
Preterm delivery 4 4.1
Head trauma with impact seizures 4 4.1
Post term delivery 1 1.0

*Multiple responses encouraged. CT: computed tomography; MRI:
magnetic resonance imaging.

Half of the study population had a genetic etiology (Table
4).

The spectrum of co-morbidities occurring singly or in vari-
ous combinations include: cerebral palsy, microcephaly, mac-
rocephaly, arrested hydrocephalus, communication disorder,
hyperactivity, global developmental delay (GDD), intellectual
disability (ID), congenital bilateral cataracts and cerebral visual
impairment. There were no co-morbidities in 70 (72.2%) of the
study population, 14 (14.4%) had one, eight (8.2%) had two co-
morbidities, while five (5.2%) had three accompanying impair-
ments. Either singly or in combination with other co-morbidi-
ties, 12 (12.4%) of the children had communication disorder,
nine (9.3%) had microcephaly, eight (8.2%) had cerebral palsy

Etiology Frequency (n = 97) Percent (%)
Genetic 48 49.5
Infectious 1 1.0
Structural 4 4.1
Unknown/multiple 44 45.4

and eight (8.2%) had intellectual disability, thereby making
communication disorder the most frequent co-morbidity seen.

Discussion

Epilepsy remains the most prevalent chronic neurological dis-
ease in children in low-middle income countries (LMIC) like
Nigeria [ 1-4]. Accurate diagnosis of epilepsy type or syndrome
is necessary to provide accurate information and thus further
classification beyond that of seizure type becomes imperative
[6]. The present study has shown that focal epilepsy is the
most common childhood epilepsy in our setting. Similar find-
ings have been reported from other parts of Africa [10, 11] and
Europe [12, 13]. However, Eyong et al [14] in their study in
South Nigeria reported generalized epilepsy as the commonest
epilepsy type seen. The perceived difference is most likely due
to the incorporation of EEG findings in diagnosis in our study
since the study by Eyong et al [14] was based solely on his-
tory obtained from parents/caregivers (eye witness account).
Additionally, it may be because some of the focal seizures or
focal to bilateral tonic-clonic seizures were wrongly classified
as generalized seizures. In a study in Uganda by Kaiser et al
[15], the predominant seizure type clinically diagnosed as gen-
eralized seizures (63%) fell to 22%, while focal seizures in-
creased from 24% to 78% after inclusion of EEG findings. So,
it is likely that with repeat or further EEGs in this group, the
proportion of focal epilepsy and focal epilepsy syndromes will
increase. Nevertheless, an earlier study in Southwest Nigeria

Table 3. Spectrum of Epilepsy Types and Syndromes in the Patients

Epilepsy type/syndrome Frequency (n =97) Percent (%)
Focal epilepsy 30 30.9
Generalized epilepsy 20 20.6
Benign rolandic epilepsy (BRE) 14 14.4
West syndrome 11 11.3
Combined generalized and focal epilepsy 4 4.1
Panayiotopoulos syndrome (PS) 4 4.1
Childhood absence epilepsy (CAE) 3 3.1
Watanabe-Vigevano syndrome 2 2.1
Generalized epilepsy with febrile seizure plus (GEFS+) 1 1.0
Idiopathic generalized epilepsy with GTCSs only 1 1.0
Juvenile myoclonic epilepsy (Janz syndrome) 1 1.0
Lennox Gastaut syndrome (LGS) 1 1.0

34 Articles © The authors | Journal compilation © Int | Clin Pediatr and Elmer Press Inc™

www.theijcp.org



Ogoke et al

Int ] Clin Pediatr. 2019;8(2):32-36

by Lagunju et al [16] reported a predominance of generalized
epilepsies (67.8%). This difference between this present study
and earlier studies in Nigeria is difficult to explain and further
studies are needed for clarification since only the present study
which is from a different geo-political region from earlier stud-
ies in Nigeria has findings that agree with international reports.

EEGs play an invaluable role in making accurate diagno-
sis of seizure type and epilepsy syndrome which guides man-
agement and informs prognosis [17]. In this study, EEG con-
tributed to an epilepsy syndrome diagnosis in 39.2% of cases
which is similar to findings by Larsson and Eeg-Oloffson [12]
in Sweden. However, Ackermann et al [11] in South Africa re-
ported slightly lower proportions of epilepsy syndromes (25%).
This observed difference may be due to the larger sample size
in their study. The most common epilepsy syndrome reported
in this study was BRE and agrees with the findings of Kandil et
al [10] in Egypt and Larsson and Eeg-Olofsson [12] in Sweden.
However, the reported prevalence of BRE (14.4%) in this study
is lower than that (22%) reported by Freitag et al [13] in Ger-
many. The children in our study had only a first routine EEG
and this may explain the lower prevalence since with repeat
EEGs or sleep-deprived EEGs some children with BRE who
had an initial normal record will show centro-temporal spikes.
The study by Freitag et al [13] recorded awake and or sleep-de-
prived EEG in all cases. BRE is the commonest childhood epi-
lepsy syndrome and accurate and early diagnosis helps in the
choice of appropriate anti-epileptic drug therapy and prognosis.

West syndrome is a serious age-related specific epileptic
encephalopathy with multiple and diverse etiologies charac-
terized by epileptic (infantile) spasms, hypsarrhythmia pattern
in EEG, and progressive cognitive and neuropsychological
deterioration [18]. It was the second commonest epilepsy syn-
drome in the present study and portends poor neurodevelop-
mental and cognitive outcome for one out of every 10 children
referred for EEG in our facility. An EEG in the untreated state
is most likely to be abnormal in West syndrome and other epi-
leptic encephalopathies and may explain their relatively high
prevalence in this present study where the patients had only a
first EEG. The prevalence of West syndrome implies that there
is need to address preventable etiological factors for West syn-
drome such as severe birth asphyxia and meningitis since a
past history of these was present in 22.7% and 7.2% of the
children, respectively. This finding also means that children
with West syndrome contributed significantly to those with de-
velopmental delay or regression that was present in one out
of every three patients in the cohort. Compared to the study
by Freitag et al [13] in Germany that did not find any case
of West syndrome or Lennox Gastaut syndrome, this present
study reported a relatively high proportion of epileptic enceph-
alopathies. Therefore, this finding agrees with that of Lagunju
et al [16] that noted a large burden of symptomatic epilepsy
in Nigerian children. However, this was not reflected in the
etiology of epilepsy reported in our study (4% structural and
1% infectious). This may be because most of the children with
epileptic encephalopathies were not fully investigated or had
not been fully investigated at the time of assessment and hence
being grouped as of unknown/multiple (45%) etiologies.

The majority (67%) of patients in this present study had a
positive family history of epileptic seizures and is reflected in
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almost half of them having a genetic etiology for their epilepsy.
This is comparable to the findings by Freitag et al [13]. None
of our patients had any molecular genetic studies but according
to the ILAE Task Force, having a relevant family history and
typical features (seizure semiology and EEG) without molecu-
lar genetics is sufficient for a genetic etiologic classification
[6]. Patients categorized as having a genetic etiology in this
present study all had a relevant family history, typical seizure
semiology, normal pregnancy and delivery without any history
suggestive of severe birth asphyxia, normal development, nor-
mal neurological examination and normal EEG background
with or without typical epileptiform abnormalities. Therefore,
the profile of epilepsy syndromes diagnosed in this study is in
agreement with the predominant genetic etiology since seven
out of the nine epilepsy syndromes are genetic epilepsies.

The unavailability, inaccessibility and unaffordability of
neurodiagnostic tests in developing countries frequently results
in a “diagnostic gap in these settings” [7]. A significant propor-
tion (45%) of the study population had an unknown etiology
for their epilepsies due to inadequate investigations. Moreso,
no metabolic epilepsies or immune etiologies were reported in
this study due to diagnostic limitations in our resource-poor
setting. Many of the patients in the unknown/multiple category
were those that had multiple etiological factors who were not
sufficiently investigated to elucidate the etiology. Furthermore,
only 12% of the patients had neuroimaging (CT/MRI of brain)
studies unlike the study in Germany [13], where all patients
with suspected symptomatic or probably symptomatic etiol-
ogy had a brain MRI. Therefore, there is need for provision
of adequate investigative facilities and neurodiagnostic equip-
ment to improve identification of epilepsy etiologies owing to
its importance in management and prognostication [7].

Epilepsy is thought to be not just a neurological disorder
but also a systemic disorder with a systemic dysfunction that
explains the high prevalence of co-morbidity [19]. This study
reported at least one co-morbidity in 28% of the patients re-
viewed and this is lower than 74% and 47.3% reported in South
Africa [11] and Sweden [12], respectively. The present study
reviewed patients’ data over a short period while the studies
by Ackermann et al [11] in South Africa and Larsson and Eeg-
Oloffson [12] in Sweden reviewed data over longer periods.
Neurologic impairments in children are known to manifest lat-
er in life as the brain continues to mature and so it is likely that
a higher proportion of the patients in this study may manifest
more co-morbid conditions if followed up for years. On the
other hand, it is also possible that the relatively high proportion
of patients without any co-morbidity in this study may be due
to the predominance of genetic etiology or genetic epilepsies/
syndromes since they frequently occur in normally developing
children with no structural brain abnormalities. Nevertheless,
the implication of the co-morbid disorders in one-quarter of
our patients is the need to provide multidisciplinary services
for their management especially speech therapy since com-
munication disorder was the most frequent co-morbidity seen.

Limitations

The study is a cross-sectional retrospective study involving a
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small sample size. Follow-up of the patients, repeat EEGs for
those with a normal initial record and treatment outcome of
these patients would have provided more data for this study.

Conclusions

Focal epilepsies and syndromes of genetic etiologies were the
more prevalent epilepsy types and syndromes in our locality.
Majority of these patients did not have any co-morbidities.
Speech impairment was the most common abnormality in
those with co-morbidities. Epileptic encephalopathies were
also frequent and this underscores the need to prevent severe
perinatal asphyxia and CNS infections.
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