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ABSTRACT

Post traumatic epilepsy are frequent complications of moderate and severe head injuries, they are
found in hemorrhagic contusions and hematomas. Several isolated or associated mechanisms are
involved in the occurrence of these convulsions (increased inflammatory markers, neuronal cell
death, altered blood-brain barrier, changes in astrocytes, and glucose metabolism dysregulation
changes in synaptic abundance and function).The first attacks can occur more than 2 years after
the head trauma or after cranial surgery. Preventive treatment does not change the course of the
disease. Treatment with Valproate and levetiracetam were also compared to phenytoin and no
benefit was found in recovery.

The particularity of our patient is the severe head trauma, with regressive frontal contusion with
secular lesions, followed by the appearance at nearly three and a half months of the trauma of a
fronto-parietal extradural hematoma with mass effect which resolved spontaneously. Two and three
years after the trauma, he developed generalized epilepsy, suggesting post-traumatic epilepsy
following the sequelae of the hemorrhagic contusion or the extradural hematoma, or the sequelae
of these associated lesions. These seizures were treated with sodium valproate. This clinical case
challenges clinicians to monitor in severe head injuries the occurrence of complications such as
epilepsy that can occur beyond 2 years.

Keywords: Epilepsia-prost traumatic; spontanoues regression SDH.

1. INTRODUCTION TBI” [8,9,10]. “The incidence of PTE in the
civilian population following TBI is 2 to 17%, and
“Seizures were first described in relation to a is correlated with the severity of TBI (mild TBI:
"gasping wound of the head" in the Edwin Smith  2.1%; moderate TBIl:4.2%; severe TBI:
papyrus from Babylon, dated circa 1700 BC” [1].  16.7%)’[11,12]. “Among military patients with
“The Hippocratic physicians later recognised penetrating TBI, the incidence of PTE s
post-traumatic convulsions and their  significantly higher, at 22 to 53%. In terms of
lateralisation opposite to the side of injury” [2]. composition ratio, PTE accounts for 5% of
Through much of the next 2000 years, Galen's epilepsy cases and 20% of symptomatic epilepsy
philosophy of humours merged with spiritual cases” [6, 13, 14].
explanations of epilepsy and it was not until the
nineteenth century that understanding  Post-traumatic seizures (PTS) have been
progressed to form the basis of current classified based on the time of onset after injury
knowledge. In the UK, Gowers recognised the (Fig. 1). Those occurring within 24 hours are
frequency of post traumatic epilepsia (PTE) and called "immediate." "Early seizures" appear
it's male preponderance [3], which was shortly between 24 hours and one week. Those after
followed by the first epilepsy surgery of the one week are "late seizures [15]. “In some cases,
modern era, conducted on a patient with PTE [4]. repeated unprovoked seizures one week after
“‘Holmes identified epilepsy as a cortical disease trauma traditionally referred to as "PTE" might
and used his extensive experience of traumatic  occur. These are different from acute episodes
brain injuries from WWI to describe a range of (< 1 week), which are mostly triggered. The PTE
seizures” [5]. can lead to a detrimental effect on the quality of
life” [9, 10,16].
Globally, an estimated 2.4 million people are
diagnosed with epilepsy each year. “Approximately 80% of TBI patients who
eventually develop epilepsy will receive a PTE
“Thus, a new person is diagnosed with epilepsy  diagnosis within 2 years after the TBI. Multiple
every 13s. In 60% of those affected, mechanisms have been explained in the past
epileptogenesis is initiated by structural causes that led to altered brain activity provoking
such as traumatic brain injury (TBI)” [6- 8]. seizures, including increased inflammatory
“Traumatic brain injury (TBI) is a common public  markers, neuronal cell death, altered blood-brain
health concern. More than 50 million new cases barrier, changes in astrocytes, and glucose
of TBI are reported each year worldwide” [9]. metabolism dysregulation changes in synaptic
“Post-traumatic epilepsy (PTE) is one of the most  abundance and function, and just to name a few,
common and disabling sequel of TBI, defined as  have been studied for their role in PTE” [8,16-
repeated unprovoked seizures seven days after 21].
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Fig. 1. Classification of post traumatic seizures

“Early seizures were seen in 4.5% of a cohort of
1000, unselected patients with head injury in
Oxford” [22] and “were associated with skull
fracture or intracranial haemorrhage” (5). “Among
patients of seizures due to posttraumatic
intracranial hematomas (excluding chronic
subdural hematomas), EDH was reported as a
cause of early seizures (within 1 week of head
injury) in 10% (15/146) and late seizures in 22%
(13/59) patients” [23].

“Early prophylactic antiepileptic drug (AED)
therapy after TBI, which can reduce the onset of
acute seizures, has not been shown to provide
protective effects against the onset of later PTE”
[9,24,25], we presente a case report of a patient
who present PTE 2 vyears after TBI with
contusion frontal, extradural hematoma appeared
4 months after the trauma and completely

regressed before the epileptic seizures
aextradural hematoma appeared 4 months after
the TBI and spontanouse regressif before
seisure .

2. CLINICAL CASES

On 12 May 2020, we received Mr TT, aged 30
years, victim of an MVA motorcyclist not wearing
a helmet with initial loss of consciousness, a
GCS of 10/15 with agitation without any focal
signs. A CT scan was performed urgently,
showing a right frontal contusion (Fig. 1), with no
indication for surgery.

He is managed as an inpatient and at D21 the
patient is discharged from hospital with continued
care at home with a GCS at 14/15 for 2 weeks
and discharged to home care.

Plate 1. CT scan showing right frontal hemorrhagic contusion
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Plate 2. CT scan showing left frontal hemorrhagic contusion

i\
WA

SAL Ui
Ny S
b . .’\‘

Fig. 3. J77 Cerebral CT showing sub-acute HED with mass effect on the right lateral ventricle
He was seen in D40 post-surgery for evaluation, scan shows a reappearance of the confusional

with memory impairment during recovery of his haemorrhage with a right frontal hypodensity
autonomy with GCS 15/15, the control brain CT  (Fig. 2).
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At D77 the patient was seen in consultation with
right frontal headaches, more accentuated in the
morning on awakening, without vomiting or motor
deficits and without any signs of focalization. The
control brain CT scan is requested showing a
hyper dense biconcave image with effect, very
suggestive of sub-acute HED, the patient
declares to have had no other head trauma since
the one in May 2020 above.

Two years and three months after the trauma,
the patient, a passenger on a bus, during a night
journey from Douala to Bafoussam, found
himself in the District Hospital of Dschang only in
the morning, this hospital is located along the
route of his journey. He has no memory of
anything. According to telephone exchanges with
the passenger who drove him in this hospital, he
would have bought doubtful drugs on the bus
and would have had 4 episodes of generalized
tonic-clonic seizures with sphincter relaxation
and ocular revulsion motivating the emergency
hospitalization in this health structure at the end
of his journey. The patient only remembers
having collected his salary at the counter and
went to the travel agency to pay for the Douala-
Bafoussam ticket, but does not remember having
paid for the travel ticket, but found the validated
passenger ticket in his documents, and it is the
presence of this travel ticket in his documents
that attests to him having travelled; He thinks that
he had received his salary on the same day, but
does not remember the rest until the morning in
this hospital where he was received in a state of
agitation taken on the account of doubtful drug
intoxication, but no drug dosage was made
because of the tray.

The brain CT scan performed in emergency
shows secular frontal hypodensity with complete
resorption of the HED (Fig. 4), an EEG (Fig. 5)
done the next day was normal.

His colleagues on the ward state that
there are times when this patient does not
recognise anyone on the ward and refused to be
aware of the activities carried out the previous
day.

His sister who accompanies him has already
witnessed a tonic-clonic seizure, generalized with
ocular revulsion, sphincter relaxation, followed by
drowsiness, lasting 5 minutes.

EEG shows generalized epilepsy (Fig. 6), patient
is put on disodium Valproate with cessation of
seizures.
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3. DISCUSSION

“PTE is one of the most common and serious
complications of TBI, leading to poor functional
outcomes and a medical burden for survivors of
TBI” [5, 9]. “There is a lack of investigations on
the clinical characteristics and latency of PTE”
[9]. Epilepsy is one of the most serious and
distressing sequelae of CT. However, the first
epileptic seizure can be delayed for several
weeks or even years after the CT [10]. However,
the first epileptic seizure can be delayed for
several weeks or even years after the CT [10].

“The risk factors for PTE include advanced age,
penetrating injuries, injury severity (e.g.
neurosurgical procedure, intracranial
hemorrhage, greater than 5 mm midline shift,
duration of coma .24  hours, loss of
consciousness. 24 hours, prolonged length of
post-traumatic amnesia), biparietal or multiple
contusions, and frontal or temporal locations of
the lesion In penetrating brain injury, a foreign
body pierces the bony skull and passes into (and
in some cases through) the substance of the
brain. This leads to physical disruption of
neurons, glial cells and fibre tracts Studies of the
consequences of missile injuries to the head
from World War | up through conflicts in the
Middle East during the 1980s have shown a
remarkably consistent pattern in terms of the
development of epilepsy after this severe form of
TBI. Studies of the consequences of missile
injuries to the head from World War | up through
conflicts in the Middle East during the 1980s
have shown a remarkably consistent pattern in
terms of the development of epilepsy after this
severe form of TBIl. The Vietham Head Injury
Study, for example, found that incidence of PTE
was 53% during the 15 years after the injury, with
half still having seizures after 15 years” [26].

About 5% of patients with head injuries develop
epilepsy, the incidence increasing with severity of
injury. Attacks occur more often in the first week
after trauma than subsequently, but they differ
from late attacks both in character and in the
factors affecting their incidence. These early
attacks often have a focal onset, particularly
when post-traumatic amnesia exceeds 24 hours
or an intracranial haematoma is present; and
40% of patients have focal motor attacks only.

“Early seizures were seen in 4.5% of a cohort of
1000 unselected patients with head injury in
Oxford” [22] and “were associated with skull
fracture or intracranial haemorrhage” [5]. “The
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incidence of early epilepsy is the same in older
children and adults but is doubled in children
under 5, indicating the susceptibility of the
immature brain to seizures” [5]. “Some studies
suggested that epilepsy susceptibility after TBI
increases with age, and might be associated with

neuroinflammation, decreased neuronal
metabolism, neuronal degeneration, and
abnormal  cerebral hemodynamics”  [27].

“Interestingly, epileptic discharges in juveniles
were more frequent than in adults during the
acute phase of TBI. A multicenter study reported

Int. Neuropsy. Dis. J., vol. 18, no. 4, pp. 41-51, 2022; Article no.INDJ.96101

that epileptic discharges were observed in 42.5%
of TBI cases in children, and younger age was a
significant risk factor for post-traumatic seizure
and status epilepticus during the acute phase
[28]. The differences in the risk of epileptic

seizures between adult and juvenile patients at
different periods after TBI are related to the
characteristics of brain development of patients
of different ages: the cerebral cortex of juvenile
patients is immature, the function of inhibiting
nerve reflex is not established yet, and they are
more sensitive

to external injury stimuli.

Fig. 4. Control brain CT showing right frontal hypodensity without HED
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Fig. 6. EEG showing a generalized seizure

Therefore, abnormal discharges of cerebral
neurons are more likely to occur in the acute
phase of TBI for juvenile patients, which presents
as sub-clinical epileptic discharge or acute
symptomatic seizures. At the same time, the
young brain of juvenile patients is more
malleable and adaptable than the aging brain, so
it is less likely to form a chronic epileptic brain
network after the acute phase of TBI” [9].

“The severity of TBI is an established etiological
risk factor for PTE” [11,13,29,30]. “It was
reported that patients who had more severe TBI
may develop recurrent seizures within a shorter
time interval and may have more frequent
seizures, In terms of the distribution of PTE
latency, we found that there was no difference
between participants who had mild TBI and
moderate TBI. PTE latency in participants that
suffered severe TBI was related to their post-TBI
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treatments” [9]. This observation is not only
related to the brain damage caused by TBI, but
also to the secondary brain damage caused by
the operation itself. As seizures are mainly
related to abnormal discharges of the cerebral
cortical network, patients with severe TBI are
more likely to have damage in the deep brain
and even the brain stem rather than the cerebral
cortex or subcortical, which might explain why
they have a longer latency, While it has been
reported that the high incidence of PTE may be
related to multiple cranio cerebral injuries and
lesion location (the temporal lobe) [31,32], we
found that latency was not affected by single or
multiple cranio cerebral injuries.

“Jamjoom et al note in their work on epilepsy and
extradural haematomas that the risk of late
epilepsy after an isolated extradural haematoma
is small. Additional intradural abnormality
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substantially increases the risk of epilepsy”
[33].

“Three factors increase the likelihood of late
epilepsy. The incidence is 3000 in patients with
an intracranial haematoma, 25%, in those with
early epilepsy, and 15% in those with a
depressed fracture. When none of these factors
is present the incidence is only 1%, If a patient
has either a haematoma or early epilepsy
additional factors do not seem to increase the
risk of developing late epilepsy, but the incidence
of epilepsy in patients with a depressed fracture
varies from less than 4% to 60% and depends on
four variables duration of post-traumatic
amnesia; whether the dura is torn; the
occurrence of early epilepsy; and the presence of
focal signs” [34]. Moreover, in the work of Adil et
al, the first post-traumatic epileptic seizure
occurs from the second after the trauma. Our
patient had, a very long amnesia, hemorragia
contusion, an extradural hematoma constituted
and resorbed. These criteria confirm the
posttraumatic etiology of his crisis [10].

Physiology : Epileptogensis is thought to
be initiated by specific types of cell loss
and neuronal reorganization, which results
not only in enhanced excitation, but also in
decreased inhibition,predisposing to
hypersynchronization [35] “Brain injuries
also lead to upregulation of
proinflammatory cytokines and activated
immune responses to further increase
seizure susceptibility, promote neuronal
excitability, and impair blood-brain barrier
(BBB) integrity” [36,37]. “Early changes
include the induction of immediate early
genes and post-translational modifications
of neurotransmitter receptor and ion
channel/transporter proteins” [38]. Within
days, neuronal death, initiation of an
inflammatory

cascade, and new gene transcription has
been reported to occur [39]. “Later (days to
weeks) anatomic changes include axonal
sprouting and dendritic modifications.For
example, mossy fiber sprouting can be
observed inchronic epileptic brain” [40].
“Over time, seizure threshold is lowered by
a growing increase in excitability, and the
risk of a seizure increases” [25,41,42]

Antiepileptic treatment is often prescribed in
cases of severe severe CT, especially in the
neurosurgical setting (as is the case in most
neurosurgical setting (as is the case in the
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majority of our patients). It has been shown that
with Phenytoin and Carbamazepine, there is a
decrease in seizures in the first week but no in
the first week but no significant protective effect
was protective effect was observed between the
8th day and the end of the of the 2nd year
;Valproate and levetiracetam were also
compared to phenytoin and no benefit was
found. The Brain Trauma Foundation Guideline
does not make a recommendation [43].
Prophylaxis for those who have not had seizures
cannot be recommended without better
classification of risk the prescription is what
justified the non systematic prescription of
antiepileptic drugs to our patient [5]. The risk of
post-traumatic epilepsy must be presented to the
patient, presenting a potentially epileptogenic
cranial trauma in order not to ignore the
occurrence nor to delay the management of a pot
traumatic seizure.

4. CONCLUSION

Posttraumatic epilepsy is found more in male
patients of average age as well as with patients
with severe head trauma, all types of anatomical
lesions of head trauma may be involved.

The first seizures may occur several weeks,
months or even years after the trauma.
Antiepileptic prophylaxis does not prevent the
occurrence of seizures.
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