Motah et al.
Egypt J Neurol Psychiatry Neurosurg (2023) 59:1
https://doi.org/10.1186/541983-022-00602-6

The Egyptian Journal of Neurology,
Psychiatry and Neurosurgery

Post-traumatic epilepsy in Cameroon:

®

Check for
updates

a retrospective study in a referral hospital

Mathieu Motah', Daniel Gams Massi* ®, Franklin Assonfack Sinju', Annick Mélanie Magnerou?,
Eric Guemekane Bila Lamou?, Cyrille Nkouonlack?, Jacques Doumbe?, Ignatius Esene®, Verla Vincent Siysi?,

Victor-Claude Eyenga® and Yacouba Njankouo Mapoure?

Abstract

in 67.7% of cases.

Background: Post-traumatic epilepsy is defined as the onset of at least one seizure beyond the first week following

a traumatic brain injury (TBI). High prevalence of TBI in our setting may contribute to the burden of epilepsy in adult
population. This is a retrospective review of medical records of patients admitted from January 1st, 2010 to December
31st, 2019) at Douala General Hospital. We included patients aged > 18 years with seizure onset at least one week
after TBI. Incomplete files and previously known epilepsy were excluded. Data on sociodemography, clinical and para-
clinical features, treatment and outcome were analysed using R software version 36.2.

Results: We finally included 65 patients with post-traumatic epilepsy among 993 medical records of epilepsy. The
mean age was 35.1 & 12.6 years, with 64.6% of male. Road traffic accident was the main aetiology of brain trauma
(78.5%), resulting in haemorrhagic contusions (21.5%), sub-dural haematoma (15.4%), and diffuse axonal lesions
(15.4%) mainly. Seizure onset was within 2 years post-trauma in 73.8% of cases. Generalized tonic—clonic seizures
were the commonest seizure’s type. Electroencephalogram was abnormal in 81%, including 47% of focal discharges.
Antiepileptic drugs were mainly sodium valproate, carbamazepine, and phenobarbital. Seizure freedom was obtained

Conclusions: Post-traumatic epilepsy is a heterogeneous, frequent and often disabling complication of traumatic
brain injury. Road traffic accident is the main cause of brain trauma. It affects a young and active population. About
half of cases presented GTCS. With antiepileptic drugs, more than two-thirds of patients become seizure-free.
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Background

The International League Against Epilepsy (ILAE) defines
epilepsy as a chronic neurological disease characterized
by the occurrence of at least two unprovoked or reflex
epileptic seizures (ES) spaced more than 24 h apart, or
one unprovoked seizure with a high probability (>60%)
of occurrence of another ES in the next ten years or the
existence of an epileptic syndrome [1]. Traumatic brain
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injury (TBI) is a physical shock on the skull, which may
lead to lesions of the brain [2]. Post-traumatic epilepsy
(PTE) is defined as the occurrence of at least one ES
beyond the first week following a TBI. Early ES (imme-
diate<24 h or delayed <1 week) are acute symptomatic
events corresponding to the brain’s response to the physi-
cal effects of TBI [3].

Incidence of PTE ranges from 30 to 40% in penetrating
TBI versus 2% to 7% in the absence of penetrating trauma
[4, 5]. Risk factors for PTE included Glasgow Coma Scale
(GCS) <10, early seizure, displaced skull fracture, focal
neurological deficit, cortico-subcortical lesion on neu-
roimaging, and duration of coma>5 days [6-9]. Anti-
seizure medications (ASMs) are widely used in PTE.
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However, in case of intolerance or resistance to ASMs,
surgical treatment may help to reduce seizure frequency
[10].

In Cameroon, TBI mainly affects young and active
people [11]. Intracranial lesions such as sub-dural hae-
matoma (SDH), epidural haematoma (EDH), diffuse
axonal injury (DAI), contusions, craniocerebral wounds,
increase the burden of PTE in adult population. Patients
with PTE suffer double the consequence of physical
trauma and psychological trauma associated with sig-
nificant stigma associated with epilepsy in Cameroon.
In this study, we aimed to determine characteristics of
post-traumatic epilepsy (PTE) in a referral hospital of
Cameroon.

Materials and methods

Study design

We retrospectively reviewed medical records of patients
admitted or consulted from January 1st, 2010 to Decem-
ber 31st, 2019 for epilepsy in the neurology and neuro-
surgery units of the Douala General hospital (DGH). We
included all adult cases (> 18 years old) of post-traumatic
epilepsy defined as onset of epileptic seizure at least one
week after a traumatic brain injury (TBI). Incomplete
file and previously known patients with epilepsy were
excluded from this study. A file was considered incom-
plete when missing at least two of the following data (TBI
mechanism, time to onset of the first seizure, neuroimag-
ing of the trauma, type of ES).

Data collection

We carefully reviewed patients’ data in archives, outpa-
tient registers, and through call. Data collected included:
socio-demographic, comorbidities and risk factors of sei-
zures, clinical description of seizures, neuroimaging and
EEG, treatment and outcome.

Statistical analysis

We carried out a descriptive analysis of the variables
using R software version 36.2. Categorical variables
were expressed as frequencies with percentage. Con-
tinuous variables were presented as mean with standard
deviation (SD). The Chi-square test was used to look for
associations between our variables. The results were con-
sidered significant for a p-value < 0.05.

Results

Among the 993 medical records of patients with epilepsy,
we found 81 cases with post-traumatic epilepsy (PTE).
We finally included 65 patients (we excluded 5 incom-
plete files and 11 patients aged less than 18 years old).
Male represented 64.6% of this population, the mean age
(SD) was 35.1£12.6 years old, and 18 to 28 years was the
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main age group (Table 1). The history of traumatic brain
injury (TBI) was relevant for initial loss of consciousness
(70%), early seizures (27.7%). In this study, road traffic
accident (RTA) was the TBI aetiology in 78.5% of cases.
TBI was classified as severe (GCS < 8) in 61.5% of patients
(Table 2). The frequency of seizures onset decreased over
time: 43% during the first year to 7.7% between 6 and
10 years after the trauma. Generalized tonic—clonic sei-
zures (GTCS) were the commonest seizure’s type. 50.8%
of patients had a biannual seizure frequency (Table 3).
The brain imaging was performed either at the time of
TBI (n=51) or after the diagnosis of PTE (n=14). The
commonest lesions at the time of TBI were: haemor-
rhagic contusion (21.5%), diffuse axonal injury (15.4%),
and sub-dural haematoma (15.4%); see Table 4. EEG was
done in all cases resulting in abnormal findings in 81.5%.
Anti-seizure medications (ASMs) were prescribed in all
patients. Sodium valproate and carbamazepine were the
frequent ASMs used. 13.8% of cases received a combina-
tion of two ASMs. No patient underwent surgical proce-
dure for epilepsy management. Seizure frequencies drop
after initiation of ASMs, with 67.7% of seizure freedom
(Table 5). The mean duration time for seizure freedom
was 2.5+ 1.2 years. No patient died in this population.

Discussion

This retrospective study conducted in a referral hospi-
tal in Cameroon, aimed to describe different features of
post-traumatic epilepsy (PTE) for the first time.

Table 1 General characteristics of patients

Variable n %
Gender
Male 42 64.6
Female 23 354
Age groups
18-28 26 40
28-38 13 20
38-48 14 21.5
48-58 8 123
>58 4 6.4
Job
Students 22 338
Taxi-bike riders 16 246
Office employees 11 199
Informal workers 10 159
Housewives 5 7.7
Alcohol consumption 26 40
Family history of epilepsy 6 9.2
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Table 2 Features of the traumatic brain injury leading to
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Table 4 Neuroimaging findings after the traumatic brain injury

epilepsy and after the onset of post-traumatic epilepsy
Variables n % Variables N=65 (%)
Mechanism of injury At the time of trauma
Road traffic accidents 51 785 Haemorrhagic contusion 14 215
Domestic accidents 9 138 Diffuse axonal injury 10 154
Assaults 5 7.7 Sub-dural haematoma 10 154
Initial loss of consciousness 46 70.8 Depressed skull fracture 4 6.2
Early seizures 18 27.7 Cerebral oedema 4 6.2
GCS* on admission Penetrating cranioencephalic injury 2 3.1
<8 (severe TBIT) 40 61.5 Sub-arachnoid haemorrhage 1 1.5
8-12 (moderate TBIt) I 16.9 Normal 9 13.8
>12 (mild TBIT) 14 215 After epilepsy onset
Focal neurological signs Gliosis 4 6.2
Motor deficit 10 154 Sequelae of cerebral infarction 3 46
Amnesia 10.8 Cortical atrophy 1 1.5
Aphasia 6.2 Porencephalic cyst 1 1.5
Brain lesions Non-specific hyperintensities 1 1.5
Haemorrhagic contusions 14 21.5 Normal 4 6.2
Diffuse axonal injury 10 154 Site of lesions
Sub-dural haematoma 10 154 Frontal 25 385
Depressed skull fractures 4 6.2 Parietal 12 18.5
Penetrating cranioencephalic injury 2 3.1 Temporal 7 10.8
Cerebral oedema 4 6.2 Occipital 2 3.1
Sub-arachnoid haemorrhage 1 1.5
" Glasgow Coma Scale; ftraumatic brain injury
Table 5 Anti-seizure medication and seizure outcome
Variables n %
Table 3 Description of seizures in patients
Variables . % Post-traumatic epilepsy prevention
Phenobarbital 2 3.1
Time to seizure onset (months) Antiepileptic drugs
<3 10 154 Monotherapy 56 86.2
4-6 14 215 Sodium valproate 32 49.2
7-12 4 6.1 Carbamazepine 15 23.1
13-24 20 30.8 Phenobarbital 9 13.8
25-60 12 185 Bitherapy 9 138
61-120 5 7.7 Sodium valproate + phenobarbital 2 3.1
Seizure’s type Sodium valproate + clonazepam 2 3.1
GTCS* 31 476 Carbamazepine + phenobarbital 2 3.1
Focal 22 338 Carbamazepine + clonazepam 2 3.1
FwSGH 12 185 Sodium valproate + carbamazepine 1 1.5
Seizure’s frequency Seizure frequency after ASMs* initiation
Biannual 33 50.8 Biannual 2 3.1
Monthly 28 43,1 Annual 19 29.2
Weekly 4 6.2 Seizure freedom 44 67.7

Generalized tonic-clonic seizures; "focal seizure with secondary generalization

In about 6% of patients with epilepsy, traumatic brain
injury (TBI) is thought to be the cause [12]. In this study,
patients with PTE represented 8.1% of the patients

* Anti-seizure medications

followed up for epilepsy in our institution. The male pre-
dominance found in this study is consistent with the find-
ings of Ogunrin et al. in Nigeria and Zhao et al. in China
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[13, 14]. This concordance of results could be explained
by the fact that men are more active and carry out more
risky activities exposing them to TBI. Two patients out
of five were within the 18 to 28 age group. These results
are similar to those found in China by Zhao et al. with
a mean age of 40.07 years and the most represented age
group varying between 20 and 29 years [14]. Similar find-
ings were reported by Ogunrin et al. found also a mean
age of 38.6 years this agreement of the results is explained
by the fact that the young population is more active and
consequently more at risk of undergoing TBI [13]. In
Cameroon, young people are mainly involved in motor-
cycle taxi with very few regulations. This contributes to
the burden of trauma in general, and TBI in particular.

In this study, road traffic accidents (RTA) were the TBI
mechanism in more than three-quarters of cases. This is
consistent with other studies which reported RTA as the
main mechanism of TBI in different countries [15-17].
TBI was classified as severe in close to two-thirds of
cases. Severe TBI has been found to be associated with
PTE [18]. Similar findings were also reported by other
studies [15, 19]. The time to the first seizure, which
corresponds to the duration of epileptogenesis, varies
depending on the individual. In this study, more than two
patients out of five underwent their first seizures within
one year following the TBI, and close to three-quarters
of cases within the first 2 years. These results are similar
to other studies who reported 80% of patients with first
seizure during the first 2 years following the TBI [13, 15,
20, 21].

In this study, close to half of cases presented a general-
ized tonic—clonic seizures (GTCS). Other seizures types
included focal seizures, and focal seizures with secondary
generalization. Similar results were reported by Haltiner
et al. with 51% of GCTS, 33% of focal seizures, and 17%
focal seizures with secondary generalization [22]. Eng-
lander et al. found a higher frequency of GTCS [23].
However, our findings were different from the results of
da Silva et al. who described 54.6% of focal seizure, and
37.6% of GTCS in a military population [24]. The focal of
seizure could be overshadowed by the spectacular pres-
entation of GTCS. Families of patients tend to report sec-
ondary generalization more frequently. In addition, the
mechanisms of TBI in the military population are differ-
ent from RTA.

Neuroimaging (brain CT scan or MRI) allows after
a TBI to visualize the type and extent of brain damage.
After epileptogenesis, neuroimaging contributes to rule
out other causes, and to demonstrate TBI sequelae. In
this study, the commonest traumatic lesions were brain
contusions, diffuse axonal injuries (DAI), and epidural
haematoma (EDH). Studies conducted in Africa reported
mainly depressed skull fracture, and EDH [13, 15]. In
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these latest studies depressed skull fracture were associ-
ated with contusions. In any type of epilepsy, EEG is very
useful not only for diagnosis, but also the monitoring of
patients. This was demonstrated in this study where we
found abnormal EEG findings in more than four patients
out of five (81.5% of cases). These EEG abnormalities
were: generalized spikes-and-waves discharges (41.6%),
frontal spikes-and-waves discharges (30.8%), temporal
spikes-and-waves discharges (6.2%), and focal slow wave
activity (3%).

The choice of ASMs in PTE depends on the availabil-
ity, seizure type, and tolerance and drugs interactions [25,
26]. In a resource limited setting like Cameroon, the
panel of ASMs available is narrow. Based on their avail-
ability, commonest ASMs are sodium valproate, carba-
mazepine, phenobarbital, and diazepam. More than half
of patients were on monotherapy with either sodium val-
proate, carbamazepine, or phenobarbital. For Ogunrin
et al. patients received mainly phenytoin, carbamazepine,
and sodium valproate as molecules [13]. Right after a
moderate to severe TBI, patients can be placed on ASMs
in order to prevent the progression of epileptogenesis to
late seizures and epilepsy [27]. Phenytoin is the ASMs
with most evidence in seizure prevention [28]. In this
study, two patients received seizure prevention medica-
tion with phenobarbital. phenytoin is almost not avail-
able in our setting. The use of ASMs in prophylaxis is still
controversial. According to Pingue et al., the use of ASMs
was associated with a poor rehabilitation outcome, inde-
pendently of the onset of epilepsy during treatment [29].

The use of ASMs in this study showed some benefits
with more than two-thirds of cases with seizures freedom
after a mean treatment duration of 2.5 years. For other
patients, there was a reduction in seizure frequency. In
Nigeria, Ogunrin et al. found 87% of patient’s seizures
free after 3 months of ASMs and 100% after 6 months
[13]. In this latest study, phenytoin was frequently pre-
scribed. This demonstrates the effectiveness of phenytoin
in seizure control in patients with PTE. When ASMs do
not significantly reduce seizures, epilepsy surgery and
vagus nerve stimulation may improve seizures control
[16, 30]. In this study, no patients underwent surgery,
which is not available in Cameroon.

Conclusion

In Cameroon, post-traumatic epilepsy affects mainly young
adults of the male gender. Road traffic accident are by the
far, the leading mechanism of injury, leading to severe trau-
matic brain injury in about two-thirds of cases. Contu-
sions and epidural haematoma were the commonest brain
lesions on imaging. Generalized tonic—clonic seizures are
the most frequent clinical seizure’s type. Despite the lim-
ited choice in antiseizure medications, we achieve a seizure
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freedom in about two-thirds of patients after 2.5 years of
follow-up. Further studies need to be done to assess the
long-term outcome and other clinical features of post-trau-
matic epilepsy, such neuropsychological consequence and
dissociative seizures.
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