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Abstract
Background: Occurrence of epileptic seizure in patients with brain tumors is not uncommon. In
spite of the huge data from the developed world on epilepsy caused by brain tumor, there is paucity
of data emanating from Nigeria, hence, this study. Methods: The cases were recruited from a total
of 302 consecutive patients with late onset epilepsy, with first episode of seizure after 25 years of
age, from three tertiary centres in northern and southern Nigeria. Information was collected on the
demography, seizure characteristics, and additional neurological, cognitive or behavioral symptoms.
All the patients had EEG and neuroimaging. Results: Sixty six patients, comprising 48 males (73%)
and 18 females (27%) had symptomatic seizure from brain tumor which constituted 21.9 % of patients.
Seizure was the only symptom in 27.3% and the first symptom in 36.4% of the patients. Forty five
(68.2%) patients had focal seizure. The most common histological type was low grade astrocytoma.
Common EEG findings were epileptiform discharges (54.5%) and focal slowing (24.2%). EEG was
normal in 10.6% of the patients.
Conclusion: Seizure as the initial symptom was common among Nigerian patients with brain tumor
presenting as late onset epilepsy. Gliomas were the most common brain tumor. There is need to
investigate for tumor in Nigerian patients presenting with late onset epilepsy.
INTRODUCTION

METHODS

Occurrence of epileptic seizure as presenting
feature in patients with brain tumors is not
uncommon and many studies have been conducted
in this respect.1-4 Studies have suggested that
30–70% of patients with supratentorial tumors
will develop seizures during the course of their
disease.5-7 Seizure could also be an established
forerunner of a brain tumor in 15 to 100% of
patients.7-9 Approximately 20–40% of adults with
brain tumors suffer a seizure before the tumor is
diagnosed and an additional 20–45% will develop
seizures during the course of tumor treatment and
follow-up.9-10 Even among children, studies have
shown that seizures were the presenting clinical
symptom in 12% of children with a primary
brain tumor.11
In spite of the huge data from the developed
world on epilepsy caused by brain tumor, there
is scarcity of information regarding seizure
characteristic, electroencephalographic and
neuroimmaging findings among Nigerian adult
patients with brain tumors.12-18 The purpose of
this study was to review the detailed seizure
characteristics of a population of adult subjects
with brain tumors from multiple centres in Nigeria.

The study design was prospective. Subjects were
recruited from a total of 302 consecutive patients,
presenting at University College Hospital (UCH)
Ibadan (southern Nigeria), Aminu Kano Teaching
Hospital (AKTH), Kano (Northern Nigeria) and
Murtala Muhammad Specialist Hospital (Northern
Nigeria), with epilepsy of late onset (i.e seizure
onset at ≥ 25 years of age)19,20 from June 2003 to
June 2008. Eligibility criteria included at least one
unequivocal witnessed seizures and a clinically
and radiologically diagnosed brain tumor, from
the general and medical outpatient clinics of
the health facilities. Seizure and epilepsy were
defined according to the International League
Against Epilepsy classification in 2005.21 The
documentation included: sex, age at onset of
seizures, age at diagnosis of brain tumor, seizure
type, neurological, cognitive and/or behavioural
symptoms. Electroencephalography (EEG) was
done in all cases during the interictal period
using a 16-channel SLE EEG machine with 1020 system electrode placements. The results of
the EEG, computerized tomography (CT) of the
brain, magnetic resonance imaging (MRI), tumor
histology and treatment of the epilepsy were also
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Table 1: Demography and tumor types of the study patients
Age group in years

Tumor
Primary

Total
Secondary

Male

Female

Male

Female

30-39
40-49
50-59
60-69
70-79
80-89

1
7
10
17
7
1

1
2
1
2
4
3

1
0
2
1
1
0

1
0
2
1
1
0

4
9
15
21
13
4

Total

43

13

5

5

66

(72.7%), vomiting (36.4%), blurring of vision
(36.4%), altered level of consciousness (18.2%)
and behavioral and/or personality changes (7%).
Seven (10.6%) patients had past history of head
injury.
Fifty four (82%) patients had neurologic deficit
on examination, when compared with 2 (1.5%) of
129 patients with idiopathic generalized epilepsy.
Presence of neurologic deficit was predictive
of brain tumor (p<0.05). Neurologic deficit on
examination was also predictive of abnormal EEG
in these patients (p<0.05)
Partial seizure, found in 45 (68.2%) patients,
was the most common seizure type out of which
33 (73%) were simple motor, 5 (11.1%) were
sensory, 2 (4.4%) were psychic and one (2.2%)
visual. Eighteen patients (27.3%) had secondarily
generalized seizure type. Three (4.5%) patients
had generalized seizures (Table 2). There was
associated Todd’s paralysis in 10 (15.2%) patients
and 10 (15.2%) other patients had versive seizures.
The duration of seizure attack was less than 2
minutes in majority (72.7%) and seizure frequency
was once to several attacks per day in 21.2%.
More patients with CNS metastasis (60%)
compared with primary CNS tumors (55.6%)
had seizure as the first symptom. However, the
difference was not statistically significant (p =
0.796).

documented.
Analysis of data was done using a statistical
software package SPSS version16. Descriptive
statistics were depicted using absolute numbers,
simple percentages, range, and measures of central
tendency (mean, median) as appropriate. The
chi-square test was used to test the significance
of associations between categorical groups.
Statistical significance was fixed at probability
level of 0.05 or less.
RESULTS
Out of 302 patients with late onset epilepsy seen
during the study period, 66 (21.9%) patients
comprising 48 (73%) males and 18 (27%) females
had brain tumor. Their age ranged between 34 and
85 years with a mean of 59.18 ± 12.1 years. Of
the 66 patients with tumor, 56 (82.4%) patients
had primary central nervous system (CNS) tumors
while the remaining 10 (17.6%) patients had
metastases (Table 1). The primary CNS neoplasm
group included 43 men and 13 women with a
mean age of 67.6 ± 9 years. Metastatic group
consisted of 5 men and 5 women with a mean
age of 43.1 ± 6.8 years.
Seizure was the only symptom in (27.3%)
and the first symptom in 36.4% of the patients.
The other presenting symptoms were headache

Table 2: Distribution of seizure types of the study patients
Epileptic seizure type

Frequency

Percent (%)

Partial
Secondarily generalized
Generalized

45
18
3

68.2
27.3
4.5

Total

66

100
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Table 3: Distribution of histological types of the brain tumors
Tumor

Frequency

Primary*
Low grade astrocytoma
Meningioma
Glioblastoma multiforme
Oligodendroglioma
Metastatic
Lungs
Breast
Liver
Prostate
Cervical
Melanoma

9
7
2
2
3
2
2
1
1
1

*Histology was only available in 20 patients with primary CNS tumor.

Of the 56 patients with primary CNS
tumors, histological diagnosis was available
in 20 patients, with low grade astrocytoma
being the most common (9), followed by
meningioma (7), glioblastoma multiforme (2) and
oligodendroglioma (2). Based on neuroimaging,
most primary CNS tumor involved more than
one lobe. The tumor involved parietal lobe in
58%, frontal (56%), temporal (33%) and occipital
(33%). The origin of the metastatic brain tumors
are as outlined in Table 3.
As for EEG of the 66 patients, the most
common abnormality was epileptiform discharges
(54.5%) followed by focal slowing (24.2%).
Normal record was seen in 10.6%. The EEG
abnormalities correlated with the anatomical
location of the tumor in two thirds (72.7%) of
the patients (Table 4).
Three antiepileptic drugs, carbamazepine (33),
phenytoin (12), and valproate (8) were used.
They were mainly used as monotherapy. Two
patients required combination of carbamazepine
and valproate and 2 had phenytoin and valproate
to achieve seizure control. All the patients were
referred for neurosurgical intervention, 36 of

the patients were followed up for a minimum of
4 months, 3 patients died, and 28 patients were
seizure free on monotherapy at 4- month postsurgery. .
DISCUSSION
In this study, we examined the profile of epileptic
seizure as the presenting symptom leading to
the diagnosis of brain tumors. Approximately
22% of our patients with late onset epilepsy
had brain tumors as the etiological factor. This
finding is consistent with reports from similar
studies elsewhere.22,23 The figure was, however,
lower for children.6 This difference could be
partly explained by the incidence of tumors
increases with age because of cumulative errors
of metabolism and DNA damage.24
Higher proportion of male was recorded in our
study. This finding was similar to the findings in
other studies amongst Africans and Caucasians.
Male preponderance in this study could be partly
attributed to the pattern of hospital attendance in
our setting as women often require the consent
of their husbands for hospital attendance.25

Table 4: Distribution of EEG findings
Predominant EEG abnormality

Frequency

Percent

Focal epileptiform discharges
Generalized epileptiform discharges
Focal slow waves
Non specific
Normal

36
4
16
3
7

54.5
6.1
24.2
4.5
10.6

Total

66

100

25
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The majority of the patients had neurologic
deficit on examination and the presence of
neurologic deficit was predictive of structural brain
lesions especially brain tumors. Previous studies
have suggested that presence of focal neurological
signs may contribute to an earlier diagnosis of
tumor.22-27 Neurologic deficit on examination was
also predictive of abnormal EEG. These findings
complement previous studies, in both adults and
children which have investigated the relationship
between findings on neurological examinations,
brain tumors and EEG abnormalities.28-31
Abnormal EEG was seen in close to 90% of our
patients. The most common EEG abnormality in
this study was epileptiform discharges followed by
focal slowing. Focal slowing, in the delta frequency
range, appeared to be the most reliable predictor
of tumor in previous studies.32 EEG was normal
in 10.6%, and periodic lateralizing epileptiform
discharges (PLEDS) were not recorded in this
study. Overall, the pattern of EEG findings in this
study further corroborates the previous findings
on EEG pattern in patients with brain tumor.33-34
The EEG abnormalities correlated anatomically
with the location of the tumor in two third of
the cases. The fair agreement between EEG and
neuroimaging suggested that EEG has a place
for screening for structural lesions in the brain in
late-onset epilepsy. However, there has also been
a previous study that showed that the correlation
between focal EEG findings and structural lesions
is neither close nor consistent.35
In this study, histological diagnosis (postsurgery) was available in 20 patients with primary
brain tumor; low grade astrocytoma was the most
common, followed by meningioma, glioblastoma
multiforme and oligodendroglioma. Although the
number of our patients with histology is small,
this distribution is consistent with the observations
from a previous study on brain tumor in eastern
Nigeria over a five-year period.18 In the study
of 48 cases of intracranial tumors, glial tumors
accounted for 20.8%, pituitary tumors 18.8%,
meningiomas 16.7%, metastatic tumors 10.4%.
In another study of 210 patients in Ibadan,
southwestern Nigeria, gliomas, was the most
common histological type.16 However, in a report
of hospital-based cancer registry in Zaria in
northern Nigeria, brain tumor was reported to be
rare.22 Similar studies in the developed countries
have also shown preponderance of gliomas.7-10
In our study, most of the primary CNS tumors
structurally involved more than one lobe. The
tumor involved parietal lobe in 58%, frontal
(56%) temporal (33%) and occipital (33%).
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This is similar to the anatomical distribution of
supratentorial glioma reported by Tandon et al
from India.23
Travelling abroad for neurosurgery, referral to
centres outside the study sites, intraoperative or
postoperative deaths and loss to follow up were
the reasons for the relatively few patients with
histological diagnosis in our study. As for the
affluent Nigerian seeking treatment abroad, lack
of confidence in the local health care as well as
high cost of care were important reasons. It further
emphasizes the need to upgrade the Nigerian
health system.
Preoperatively, seizures in majority of
our patients were controlled using a single
anticonvulsant. However, because all the patients
had anticonvulsants, it is uncertain whether the
relatively low incidence of post-operative seizure
was solely as a result of drug use or tumor
excision. Evaluation of epilepsy prophylaxis for
post-operative cases in those with brain tumor did
not show significant reduction in the incidence of
seizures36, On the other hand, Rasmussen reported
overall reduction of seizure by 60-80% following
surgery.37
As the patients included in this study were
seen in tertiary care centres, referral bias cannot
be excluded. In spite of this limitation, we belief
our study adds to the knowledge on epilepsy and
seizures in Nigeria, West Africa.
In conclusion, tumor accounts for a fifth of
patients presenting with late onset epilepsy in
Nigeria. Gliomas were the most common brain
tumor presenting with epileptic seizures. There is
need to investigate for tumor in Nigerian patients
presenting with late onset epilepsy.
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