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developing countries.[1] In Nigeria, the prevalence of epilepsy 
in	defined	communities	varies	from	5/1,000	to	37/1,000.[2,3] 
One of the early publications on the prevalence of epilepsy in 
Nigeria reported prevalence of between 8/1,000 and 13/1,000 
inhabitants in the urban community of Lagos but with a 
computed rate of 3.1/1,000.[4] Osuntokun et al., reported a 
prevalence rate of 5.3/1,000 among inhabitants of Igbo-Ora.[2]

The most common type of adult epilepsy is complex partial 
seizure (CPS). In the United States of America, CPS occurs in 
35% of persons with epilepsy.[5,6] In some studies conducted 
in Nigeria, CPS appeared to be the most common.[2,3,7] A study 
conducted in Kano, North-western Nigeria, also reported CPS 
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Introduction

At a conservative estimate, over 1% of the world’s population 
or about 50 million people world-wide suffer from epilepsy. 
Over	 four‑fifths	 of	 these	 people	 are	 thought	 to	 be	 in	 the	
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Abstract
Background: Complex partial seizures (CPS) may present with milder symptoms mimicking 
normal function of an adult person making the diagnosis delayed or often missed. There is 
a need for an in‑depth training in epileptology to understand the various pattern of electro‑
clinical presentation of CPS. Ability to predict seizure control on first diagnosis can be 
very useful in the management of patients with CPS. However, there is a paucity of data 
on CPS in North‑western Nigeria. Aim: This study aimed to describe the clinical and EEG 
characteristics of CPS and evaluate independent determinant of 2‑year seizure control among 
adults with partial epilepsy in Kano, North‑western Nigeria. Subjects and Methods: Out 
of all patients diagnosed with epilepsy (PWE) at the adult neurology clinic of two tertiary 
hospitals in Kano over a period of 4½ years, those with CPS were prospectively studied. 
Diagnosis of CPS was based on both clinical and EEG findings. Patients were followed‑up for 
a minimum period of 2‑year to determine their seizure control status. Data were analyzed 
using STATA version 10. Results: Total of 158 (105 males, 53 females) were enrolled. 
Their age ranged between 15 and 85 (median = 30.5) years. Sixty six (66/158,41.7%)  
had aura and 64 of them (64/158, 41.1%) had automatism. The most common aura and 
automatism were abnormal epigastric sensation and oro‑alimentary respectively. Twenty 
eight (28/158, 18%) had associated behavioral manifestations. EEG abnormality was 
recorded in 56 (56/158, 53.9%). Adequate seizure control was achieved in 55% (70/128) on 
anti‑epileptic drugs (AEDs). Duration of epilepsy, before the commencement of AEDs was 
identified as an independent determinant of 2‑year seizure control. Conclusion: Abnormal 
epigastric sensation and oroalimentary automatism were the most common clinical complaint. 
Duration epilepsy over 3 years or less was identified as an independent predictor of 2‑year 
seizure control.
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as the most common type of seizure among adult patients with 
epilepsy.[8] In spite of this, diagnosis of CPS is often missed 
by the general practitioners and non-neurologists because of 
its subtle or peculiar symptoms.

Prediction of seizure control with appropriate treatment can 
be useful particularly to convince patient and to achieve 
good patient compliance and it also enables an approximate 
cost‑benefit	analysis	 to	be	performed	thereby	allowing	care	
givers to deploy their resources more effectively. Such 
predictors also assist the development of referral plans and 
management protocol in resource-poor countries.[9]

The	current	study,	therefore,	aimed	at	profiling	the	clinical	and	
electroencephalography (EEG) characteristics of CPS as well 
as evaluate independent 2-year seizure control among a cohort 
of CPS patients in Kano, North-western Nigeria.

Subjects and Methods

The study was based on prospective systematic study of 
consecutive CPS disorder patients seen at the adult Neurology 
Clinic of Aminu Kano Teaching Hospital and Murtala 
Specialist Hospital Kano over a period of 4½ years (January 
2008-June 2012).

Ethical approval was obtained for the study and informed 
consent was obtained from all the patients.

The	subjects,	who	must	have	had	 two	or	more	episodes	of	
CPS	unrelated	to	an	acute	underlying	defined	cause	and	who	
must have been accompanied by an eyewitness such as a 
parent, spouse, or a close relative living with the patient, were 
enrolled consecutively. The historical details of the seizure 
patterns were obtained through interviews with each case and 
an accompanying relative, followed by physical and neurologic 
examination.	Diagnosis	 and	 classification	 of	CPS	was	 in	
accordance with International League Against Epilepsy (ILAE) 
classification	of	epileptic	seizures.[10]

EEG recordings were available in most cases, but were not 
a prerequisite for diagnosis, where patients had EEG, the 
recordings were obtained during the interictal period using 
32-channel grass model EEG equipment. Electrode placement 
was by the 10-20 cap system. Features such as background 
alpha-rhythm, voltage symmetry, spikes, sharp waves, slow 
waves and other paroxysmal discharges were observed. Data 
were collected using a structured questionnaire, which was 
pretested for clarity and administered by a neurologist and 
resident doctors. The questionnaire assessed demographic data 
such as age, age at onset, occupation and educational status, 
seizure type, presence and types of aura and automatism, 
frequency of seizure, anti-epileptic drugs (AEDs) etc., Age 
at	onset	was	defined	as	the	first	age	at	which	seizures	were	
observed.

All patients had AEDs (carbamazepine in most cases). Mono 
therapy was ensured with the exception of few cases that had 
combination therapy (carbamazepine and valproate). If patients 
were already receiving other AEDs without adequate seizure 
control after optimization of the AEDs, the drugs were gradually 
withdrawn after second AEDs had been introduced slowly every 
1 or 2 weeks. The dose of carbamazepine was based either 
on response to therapy or on body weight, using 15-20 mg/
kg/body weight as a guide, whilst for sodium valproate the 
guide dose was 25-30 mg/kg/body weight. All patients were 
followed-up initially at monthly intervals, then at 2 or 3 months 
and subsequently at 4 monthly intervals. The patients were 
followed-up for a minimum period of 2 years. Seizure outcome 
was categorized as inadequate seizure control if patient had an 
attack despite appropriate medical therapy with at least two 
AEDs in maximally tolerated doses for 2 years.[10]

Analyses of data were performed using a statistical software 
package STATA version 10(Statacorp LP, USA). . 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.	
The variables considered included age at presentation, age at 
the onset of epilepsy, gender, marital status, level of education, 
duration of epilepsy (duration from the onset of epilepsy until 
the commencement of the study), presence of aura, presence 
of automatism and presence of EEG abnormality. A logistic 
multiple regression model was used and the covariates were 
adjusted	 for	 each	 independent	 (regression)	 variable	 to	find	
independent determinant of seizure control. Variables included 
in the regression model were those that had a significant 
P value (P < 0.05) in the bivariate analysis with 2-year seizure 
control	as	dependent	variable.	Statistical	significance	was	fixed	
at probability level of 0.05 or less.

Results

A total of 158 constituting 40.3% (158/392) of all patients 
diagnosed with epilepsy seen during the study period were 
enrolled in the study. Thirty (30/158,19%) were lost to 
follow-up. Patients comprised 105 (105/158, 66.5%) males and 
53 (33.5%) females. Their age ranged between 15 and 85 with 
the median age of 30.5 years. Figure 1 (box plot) showed the 
statistics of their age at presentation by gender while Figure 2 
showed distribution their age at the onset of seizure disorder 
across gender.

Fifty eight (58/158,36.7%) of patients had the illness for less 
than 1 year while 100 (100/158,63.3%) have had the illness 
for more than 1 year. Attack lasted less than 3 min in the 
majority	(127/158,80%)	of	the	patients.

Sixty s ix (66/158,41.7%) pat ients  had aura and 
64 (64/158,60.8%) had automatism. The pattern of aura and 
automatism are as outlined in Table 1. Family history was 
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present in 14 (14/158,8.9%) patients and 37 (37/158,23.4%) 
had a positive history of febrile convulsion in childhood. 
Twenty eight (28/158,18%) had associated behavioral 
manifestations ranging from transient experiential illusions, 
hallucination to emotional or affective disturbance.

One	hundred	and	 four	 (104/158,	65.8%)	had	first	 interictal	
EEG out of which EEG abnormality was recorded in 
56 (56/158, 35.4%). EEG abnormality seen included focal 
epileptic discharges in 48 patients, sudden focal attenuation of 
background waves in 10 patients and focal slow wave activity 
in 28 patients occurring singly or in combination.

Sixty seven (67/158,42.4%) had tried traditional or alternative 
treatment before been seen by a physician. Following evaluation, 
all the patients had anticonvulsants, 154 (154/158, 97.5%) 
patients had carbamazepine (control release) and 4 (4/158,2.5%) 
had valproate, 3 (3/158, 1.9%) had carbamazepine-valproate 
combination. Fifteen (15/158,9.5%) had phenytoin.

With these medications, 70 (70/128, 55%) out of the 
128 patients followed-up had adequate seizure control. No 
mortality was recorded during the study period. Table 2 and 
Figure 3 showed the result of multivariate analysis; duration of 
epilepsy	was	identified	as	independent	determinant	of	2‑year	
seizure control.

Discussion

The study showed male predominance. This finding is 
similar to reports from studies conducted in Kano,[8] and 
elsewhere.[11-13] The reason for this is not fully known, but this 
male preponderance could be partly attributed to the pattern of 
hospital attendance in the environment where the study was 
conducted.[14] It may also be ascribed to occupational and social 
exposure	to	epileptogenic	insults	such	as	head	injury	that	are	
commoner among male gender.

It	appeared	the	majority	of	the	patients	were	between	20	years	
and	40	years	age	bracket.	This	finding	agreed	with	reports	from	
similar studies elsewhere.[12,13] Family history of epilepsy was 
reported in the minority of the patients; however, this could have 
been underreported considering the social stigma associated with 

epilepsy and family of people living with epilepsy in our setting.

In	the	current	study,	about	one	in	five	patients	had	a	history	of	
febrile seizure in childhood. The association between febrile 
convulsions and temporal lobe epilepsy is well-recognized.[15] 
Population based studies have shown that the risk of epilepsy, 
with special reference to CPS, after febrile convulsion varies 
from 2% to 2.5%. A history of febrile convulsions is present in 
10-15% of people with epilepsy or unprovoked seizure, several 
times higher than the 2-4% seen in the general population.[15,16] 
Among children with febrile seizure three factors have been 
well- established as predictors of later epilepsy, namely family 
history of epilepsy, pre-existing neurologic or developmental 
abnormalities and complex febrile seizures, with each complex 
feature of febrile seizures being an independent predictor of 
later afebrile seizures.[15,17]

Patients with intractable temporal lobe epilepsy and mesial 
temporal sclerosis often have histories of severe febrile 
convulsions as infants. Diagnostic advances made possible by 

Table 1: Distribution of seizure characteristics of the 
patients

Seizure characteristics Frequency Percent*
Aura

Present 66 (out of 128 patients) 41.7
Types

Sensory 36 54.6
Motor 22 33.3
Psychic 6 9.1
Autonomic 2 3.0

Automatism
Present 64 (out of 128 patients) 41.1

Types
Oro‑alimentary 49 76.6
Ambulatory 10 15.6
Verbal 5 7.8
Responsive 2 3.1
Mimicry 2 3.1

*Expressed as percentage of patient with aura or automatism

Table 2: Result of multivariate analysis (logistic regression) 
for independent determinant of seizure control

Factors Odds 
ratio

95% confidence 
interval

P value

Lower 
limit

Upper 
limit

Age −0.686 −0.1561 0.0188 0.12
Sex 2.151 −0.6946 4.9968 0.14
Marital status −0.347 −3.222 2.5282 0.81
Level of education −0.147 −1.5067 1.2128 0.83
Age at onset of seizure −0.044 −0.1481 0.0591 0.40
Duration of epilepsy −1.603 −2.6985 −0.5077 <0.01*
Presence of aura 2.090 −3.1063 7.2875 0.43
Presence of automatism −0.955 −4.0282 2.1180 0.54
Abnormal EEG 0.209 −1.1928 1.6100 0.77
EEG: Electroencephalography. *P value is statistically significantFigure 1: Summary statistics of age by gender of the patients
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magnetic resonance imaging have shown that very prolonged 
febrile	convulsions	may	produce	hippocampal	injury	and	that	
focal cortical dysgenesis may play a role in the etiology of 
febrile convulsions, mesial temporal sclerosis and temporal 
lobe epilepsy manifesting as CPS.[18] In another study, even 
after surgery, prolonged febrile convulsion was reported as the 
most important determinant of CPS of temporal lobe origin 
with hippocampal sclerosis.[19]	Thus,	the	benefit	of	adequate	
prevention as well as timely attention to children with febrile 
convulsion cannot be overemphasized.

Behavioral manifestations in our study included emotional 
and affective symptoms as well as hallucination and 
illusions. CPS of frontal lobe origin are frequently mistaken 
for psychogenic seizures as they do not necessarily cause 
complete loss of consciousness and often have very emotional 
or sexual content.[20-23] There have also been reports where 
the site of temporal lobe lesions was correlated with certain 
neuropsychiatric disorders.[20]

Over 40% (42%) of the patients studied had aura and the most 
common aura was abnormal epigastric sensation. According to 

ILAE,[9] aura is that portion of the seizure which occurs before 
consciousness is impaired and for which memory is retained 
afterwards. Several reports in the literature have emphasized 
the importance of the aura in the clinical diagnosis of CPSs 
particularly of temporal lobe origin with the most common 
being abdominal in origin.[24-26] Similar observations have also 
been made by other workers.[27]

Gowers,[25] in 1901 reported an incidence of aura of 57%. 
Lennox and Cobb,[26] found an aura in 764 patients out of 
1527 cases (56%). Gupta et al.,[24] reported frequency of 
aura among patients with CPS as 64%. A slight variation in 
the Figures in CPS reported by other workers as well as that 
found in our study may be partly ascribed to the different 
sample size in the studies. The importance of aura cannot be 
overemphasized. In fact, aura has also been shown to have 
localizing value,[28] for instance, unilateral sensory aura, 
hemi	field	visual	or	sensory	aura	will	localize	epileptic	focus	
to the contralateral side with sensitivity of 89% and 100% 
respectively.[29] However, anatomical correlation of aura was 
not explored in the current study.

Automatisms which are non-purposeful, stereotyped and 
repetitive behaviors that commonly accompany CPSs were 
not uncommon (41%) in the current study. The most common 
form of automatism in the study was oroalimentry automatism. 
This	finding	agreed	with	reports	from	studies	elsewhere.[30,31] 
Automatism, like aura, has a localizing value; for instance 
unilateral manual automatisms accompanied by contralateral 
arm dystonia usually indicates seizure onset from the cerebral 
hemisphere ipsilateral to the manual automatisms.[31]

Figure 2: Age and sex distribution at first seizure

Figure 3: Odds ratio plot showing the disposition of predictors of 
2‑year seizure control
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First EEG was abnormal in 54% of the patients in the 
present	 study.	This	 finding	was	 in	 conformity	with	what	
is	 already	 known	 of	 the	 yield	 of	 first	 EEG	 in	 epilepsy.[32] 
Focal epileptiform activity varies greatly in its incidence, 
both	within	and	between	the	subjects	and	is	often	influenced	
by state of awareness. In addition to typical spikes, sharp 
waves and sharp and slow wave complexes, some patients 
exhibited runs of focal slow activity in the delta or theta 
range. Nonetheless, because electrical discharges due to CPS 
may	 involve	only	 subcortical	brain	 regions,	EEG	findings	
may	appear	non‑specific	or	unremarkable	even	during	active	
seizures.[33] In addition to the clinical history; the diagnosis 
of CPS disorder can be aided by EEG. However, since such 
diagnosis remains a clinical one, it should be noted that 
several normal EEGs do not rule out the diagnosis of CPSs 
in a given patient.[34]

In conformity with what is already known about CPS 
disorder,[35] a little above half of the patients had good 2-year 
seizure control and a modest proportion of the patients entering 
seizure-free intervals did so without anticonvulsant dose 
manipulation. Duration of epilepsy was the only independent 
predictors or determinant of a 2-year seizure control in our 
study.	This	finding	was	consistent	with	previous	reports.[36,37] 
Even after epileptic surgery, Janszky et al., reported that 
epilepsy	duration	had	a	significantly	higher	prognostic	value	
in predicting the 5-year outcome.[19] Nonetheless, uncertainty 
surrounds the mechanism by which chronicity of epileptic 
seizures brings about poor outcome. Following initial 
precipitating	injury	such	as	febrile	seizures	in	childhood,	the	
first	unprovoked	seizure	appears	long	after	a	silent	period.[36,37] 
After	 the	first	unprovoked	seizure,	 it	 takes	some	additional	
years for epilepsy to become pharmacologically resistant.[37] 
Moreover, longer epilepsy duration has been found to be 
associated with chronic structural and functional abnormalities; 
Jokeit et al., reported an association between the epilepsy 
duration and the bilateral decline of hippocampal volume, 
brain glucose metabolism and Wada hemispheric memory 
performance.[38]

Given that CPS, particularly of temporal lobe origin, may 
involve gross disorders of thought and emotion, patients with 
CPSs may present diagnostic challenges and frequently go 
to the attention of psychiatrists. However, since symptoms 
may occur in the absence of dramatic convulsion, physicians 
may often fail to recognize the epileptic origin of the disorder 
resulting in misdiagnosis that is commonly seen in the 
case of CPS disorder. Fortunately, however, the illness is 
marked by certain “signature” symptoms that can aid in its 
identification.[34] Thus, acquaintance of clinicians with common 
mode of presentation and independent determinant of outcome 
in cases of CPS disorder will undoubtedly be diagnostically 
rewarding.

Conclusion

This study suggests that the most common age of onset of 
CPS was between the second and fourth decade of life; the 
most common aura and automatism were abnormal epigastric 
sensation	and	oroalimentary	automatism	respectively;	the	first	
EEG showed localized abnormalities in over half (54%) of the 
patients and that duration of epilepsy over 3 years or less was 
identified	as	an	independent	predictor	of	2‑year	seizure	control.
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