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Summary

Objective: Post-traumatic seizure following head trauma is a well-known and serious
complication. Risk factors vary between study groups. Main objective of the present study is
to determine the risk factors for post-traumatic epilepsy (PTE) among patients with head
trauma.

Material and method: Medical cases with head trauma, which had been reported between
2006 and 2010 by the 2" Forensic Medicine Expertise Council of Forensic Medicine
Institute, were evaluated in terms of post-traumatic seizures and epilepsy and 1346 patients
with serious head trauma were included in the study. Cranial CT and MRI of these patients
were evaluated.

Results: PTE was diagnosed in 101 patients (7.5% of overall cases). Generalized tonic-clonic
seizure was the most commonly encountered seizure with a prevalence rate of 33.66%.
Twenty-four patients had early seizures (23.77%) and 77 patients had late seizures (76.23%).
Fractures (68.31%), multiple lobe lesions (31.03%) and contusions (33.33%) were
encountered in PTE population. Unconsciousness just after trauma and low Glasgow Coma
score were determined in the patients with PTE.

Conclusions: Attention must be paid for the development PTE in the patients with
compression fractures, multiple lesions and contusions. Unconsciousness and low Glasgow
Coma Score are the other risk factors.
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Turkiye'de Beyin Hasari Bulunan Hastalarda Post Travmatik Nobet (Epilepsi)
) Acisindan Risk Faktorleri
Ozet

Amagc: Kafa travmasi sonrasi ortaya ¢ikan post travmatik nobet iyi tanimlanmis ve ciddi bir
komplikasyondur. Risk faktorleri degisik ¢alisma gruplari tarafindan farkli bildirilmistir. Bu
calismada, ana amag kafa travmali hastalarda post travmatik epilepsi (PTE) gelisiminde etkili
risk faktorlerini belirlemektir.

Materyal ve metod: 2006-2013 yillarinda Adli Tip Kurumu 2. Adli Tip Ihtisas Kurulu
tarafindan hakkinda rapor diizenlen kafa travmali vakalar post travmatik ndbet ve epilepsi
acisindan degerlendirildi ve ciddi kafa travmali 1346 hasta calismaya dahil edildi. Bu
hastalarin beyin CT ve MR goriintiileri degerlendirildi.

Bulgular: PTE 101 hastada (incelenen tum vakalarin %7,5') teshis edildi. En sik goriilen
nobet %33.66 ile jeneralize tonik klonik ndbet idi. 24 hastada (%23,77) erken nobet ve 77
vakada (%76,23) ge¢ nobet vardi. PTE olan grupta kiriklar (%68,31), multipl lob lezyonu
(%31,03) ve kontiizyon (%33,33) goriildiigii saptandi. PTE bulunan hastalarda travmadan
hemen sonra ortaya ¢ikan biling kayb1 ve diisiikk Glasgow koma skoru saptandi.
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Sonug: Cokme kirigi, multipl lezyon ve kontiizyon bulunan hastalarda PTE gelisimi
bakimindan dikkatli olunmalidir. Biling kayb1 ve diisiik Glasgow koma skoru diger risk

faktorleridir.

Anahtar Kelimeler: Travma, Post-travmatik nobet / epilepsi, Risk faktorii

INTRODUCTION

The nature of permanent neurological
damage following traumas plays an
important role in determining the penalties
that would be imposed in the event of
criminal liability. A regulation under the
name of “crimes against body immunity”
has been made for such cases by means of
Turkish Penal Code; prison sentence from
three months to three years has been
stipulated in case of intentional or
involuntary bodily harm; and judgment has
been rendered to enhance the penalty in the
presence of an incurable disease picture in
the subject. Therefore, the relevance of
post-traumatic clinical picture to the event
the subject has been exposed to, i.e.
whether there is causality between trauma
and neurological picture (causal link), and
improbability  of  improvement  of
neurological symptoms, i.e. whether they
are permanent or not, should be evaluated
precisely. In Turkey, initial evaluation of
such cases is made by either relevant
health institutions or forensic medicine
institutions in the places where injury
occurs and the opinion of Forensic
Medicine Institute, the 2" Expertise
Council is asked in case there are
objections by relevant parties or in case the
results are not considered satisfactory by
judicial authority.

Head trauma may lead to death and
permanent  physical, cognitive and
behavioral deficits as well as deficits that
impair quality of social life. Epilepsy after
trauma is one of these sequels'®. In
forensic medicine practices, post-traumatic
epilepsies are considered as incurable
diseases and form a basis to enhance
penalty. Therefore it is of great importance
to clearly exhibit the relation between
epilepsy and trauma. International League
against Epilepsy (ILAE) defines epileptic
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seizure as temporary symptoms that arise
from abnormal hyper or synchronous
activity of brain neurons; whereas,
epilepsy is defined as permanent tendency
of the brain to form an epileptic seizure
and a disorder characterized by
neurobiological, psychological, cognitive
and social consequences of this
situation®”. The diagnosis of epilepsy
requires presence of at least two epileptic
seizures'™. Post-traumatic epilepsy (PTE)
is defined as recurrent and non-provoked
seizures that appear in a time ranging from
the first 24 hours to months, even years,
after head trauma'>>>%*). It is known that
PTE patterns are quite variable in time and
may be seen just after trauma or 20-30
years later®. Tt is stated that the risk is
two times higher in mild head traumas and
skull fractures and seven times higher in
severe head traumas as compared to
normal population®”. The severity and
type of head trauma are the most important
risk factors for the development of PTE®.
In head traumas, presence of parenchymal
blood, intracranial hematoma (particularly

subdural hematoma)!'?!%-24-34:44.34.60)
serious brain injury that results in
neurological deficit, cortical-subcortical

lesions, contusion-laceration, presence of
cerebral diffuse
contusion , and duramater
penetration are the risk factors for
PTE®!1328  Although it shows worldwide
variation depending on sociocultural
factors, the most common reasons for head
trauma-related seizures generally include
traffic accident and sports injury in young
people and falls in elderly®'*-**%9,

(12,15,24,34,44,50,54,60)
(11,36)

In Turkey, there is no comprehensive study
conducted on this subject. The present
study, which evaluated post-traumatic
epileptic seizure cases, inquired the factors
demonstrated to be associated with
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seizures in many previous studies [age of
the individual at the time of event, type and
severity of head trauma, presence of
intracranial hematoma, whether it is
compression fracture or not, presence and
duration of loss of consciousness after the
event, presence of fire arm injury, and
score of Glasgow Coma Scale (GCS)].

MATERIAL AND METHODS

The present study comprises the
individuals that had been exposed to head
trauma, for whom Forensic Medicine
Institute, 2" Forensic Medicine Expertise
Council delivered an opinion between
January 2006 and December 2011.
Presence of two or more seizures including
those developed in early period after the
event was considered PTE. Head trauma-
related factors (type and severity of head
trauma, presence of intracranial hematoma,
whether it is compression fracture), age of
the individual, and initial neurological
examination findings after the event
(presence and duration of loss of
consciousness after the event, score of
Glasgow Coma Scale) were recorded via
an inquiry form (Table 1). Data from these
parameters were subjected to frequency
analysis first for overall 1346 cases and
then for 101 cases with PTE; thereafter,
both groups were compared (Table 2 and
3).

With regard to the probability of
simulation effort made by forensic cases
by means of displaying epilepsy-like
seizures to show that they are in worse
situation than it was, observation in a
university hospital for definite diagnosis
was recommended for these cases and
post-observation diagnoses were regarded
as the definite diagnoses.

Time of seizure after head trauma was
dichotomized according to the times the
seizure appeared (early and late seizures).
Whilst the seizures encountered in 7 days
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after trauma were assigned to early seizure
group, seizures after the first week of
trauma were assigned to late seizure group.
Seizures in the first 24 hours of injury were
defined as the earliest (immediate)
seizure®> 101429443359 1y the  present
study, the earliest and early seizures were
evaluated in a single group.

The severity of head trauma was assessed
using the head trauma classification
criteria, which were recommended by
Annegers et al. (1980) and have been used
by many researchers until today. The cases
were divided into three groups as “mild
head trauma (presence of bone fracture and
presence of posttraumatic amnesia or loss
of consciousness for less than 30 minutes),
moderate head trauma (bone fracture
present or absent, posttraumatic amnesia or
loss of consciousness for 30 minutes-24
hours), severe head trauma (contusion,
intracranial ~ hematoma,  posttraumatic
amnesia or loss of consciousness for 24
hours or longer)”®.

Statistical method

Graph Pad In Stat 3 (Trial) Multiple
Regression analysis was used. Type of
head trauma, GCS score, state of
consciousness, fracture in cranial bones,
anatomic localization of lesion, anatomic
side, type of lesion, antiepileptic drug use,
type of seizure, posttraumatic amnesia,
surgical procedure, and presence of fire
arm bullet, pellet or bone particle
penetrated into the brain tissue were
considered as independent variables,
whereas epilepsy was considered as
dependent variable. At first, overall
distribution and means of all variables
were  calculated.  Thereafter, cross
distribution of the variables that are related
to each other was calculated. Level of
significance was considered to be p< 0.05.
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Table 1: Questionnaire used for the evaluation of 1346 cases that were exposed to
head trauma

Age,
Gender,

Type of head trauma; traffic accident — any kind of in-car and out-car motor vehicle accidents,
injuries due to blunt-force trauma, gunshot injuries, penetrating injuries, crush injuries,
falls from height,

Glasgow coma score (GCS)
State of consciousness

*data stated by the hospital, which has been admitted first after trauma, were taken into
account while evaluating GCS and consciousness,

Whether there is Cerebrospinal Fluid (CSF) drainage,
Presence of pneumocephaly,
Whether there is shift,
Presence of cerebral edema,
Presence of axonal injury,
Presence of posttraumatic amnesia,
Antiepileptic drug use; drug use at any time after trauma was taken into account,
Whether there is EEG analysis; if yes, characteristic of EEG,
Syncope at the time of event,
Presence of firearm bullet or pellet, or metallic object and bone particles in the cerebral tissue,
Fracture in the cranial bones
Anatomic side; right, left, bilateral,
Anatomic localization; parietal-temporal-occipital-frontal bones-sinus fractures
Type of fracture; linear, compression, extending to the base,
Of the intracranial lesion,
Anatomic localization; parietal-temporal-occipital-frontal-hemispheric,
Anatomic side; right, left, bilateral,
Type of lesion; SDH, EDH, SAH, intraparenchymal hematoma, contusion,
Surgical intervention
Craniotomy-craniectomy-burr hole-duraplasty,
Time and type of seizure
Early seizure: seizures that occur within the first week following trauma
Late seizure: Seizures that occur after the first week following trauma,

Comment: PTE (+) or (-).
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Table 2: Descriptive findings in epileptic and non-epileptic cases

Variable Non-epileptic  Epileptic P
n=1245 (%) n=101 (%) value

Age <0.05

<15 86 (6.91) 29 (28.71)

15-40 633 (50.84) 57 (56.43)

>40 417 (33.49) 15 (14.85)

Unknown 109 (8.76) -

Gender NS

Male 1072 (86.10) 86 (85.14)

Female 173 (13.90) 15 (14.85)

Cause of Trauma <0.01

Battery 520 (43.37) 36 (39.56)

Traffic accident 283 (22.73) 34 (37.36)

Gunshot injury 89 (7.14) 10 (9.90)

Fall 60 (4.81) 7 (7.69)

Sharp-force injury 17 (1.36) 4 (4.39)

Unknown 276 (22.16) 10 (9.90)

GCS Score <0.05

<8 63 (5.06) 11 (11.19)

9-15 142 (11.40) 12 (12.39)

Unknown 1040 (83.53) 78 (77.22)

Conscious <0.01

Open 439 (35.26) 16 (15.84)

Brain fog 205 (16.47) 23 (22.77)

Close 227 (18.23) 40 (39.60)

Unknown 374 (30.04) 22 (21.78)

Post-traumatic amnesia <0.05

Yes 33 (2.65) 6 (594

No 1212 (97.35) 95  (94.05)

CSF drainage NS

Rhinorrhea 7 (0.52) -

Otorrhea 17 (1.56) 4 (4.05)

Rhinorrhea+ Otorrhea 1 (0.14) 1 (1.01)

No 1220(97.77) 96  (95.04)

Pneumocephaly NS

Yes 291 (23.77) 29 (28.71)

No 954 (76.22) 72 (71.28)

*n: number, NS: non-specific, GCS: Glasgow Coma Scale

Table 3: Clinical and radiological examination findings

Variable Non-epileptic Epileptic P
n=1245 (%) n=101 (%) value

Metallic object or bone NS

Yes 53 (4.53) 8 (7.92)

No 1192(95.46) 93 (92.07)

Bone fracture NS

Yes 896 (71.69) 69 (68.31)

No 349 (28.30) 32 (31.68)
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Side of trauma
Right

left

Bilateral

Unknown

Type of fracture
Compression

Linear

Extending to the base
Multiple fractures
Unknown

Axonal injury

Yes

No

Cerebral injury/lesion
Yes

No

Side of injury

Right

Left

Bilateral

Type of lesion
Subdural hematoma
Subarachnoid hemorrhage
Epidural hematoma
Multiple (Mixed)
Contusion/ parenchymal injury
Lesion area
Multiple lobes
Frontal lobe

Parietal lobe
Temporal lobe
Occipital lobe
Cerebral edema
Yes

No

Shift

Yes

No

NS
325 (36.58) 28 (40.57)
425 (47.15) 30 (43.47)
69 (7.87) 7 (10.14)
74 (8.08) 4 (5.79)

<0.05
362 (40.93) 33 (47.82)
234 (25.69) 14 (20.28)
43 (4.55) 1 (1.44)
39 (4.04) -
214 (24.35) 21 (30.43)

<0.05
19 (1.85) 6 (5.94)
1226(98.14) 95 (94.05)

<0.01
679 (56.90) 87 (86.13)
566 (43.09) 14 (13.81)

NS
227 (33.28) 28 (32.18)
269 (39.03) 30 (34.48)
183 (27.66) 29 (33.32)

<0.01
169 (23.49) 11 (13.09)
141 (19.32) 7 (8.33)
142 (19.06) 4 (4.76)
120 (19.45) 29 (34.52)
16 (6.39) 33 (39.28)

<0.01
414 (57.30) 25 (36.83)
101 (14.36) 9 (13.04)
90 (13.57) 14 (20.28)
73 (11.74) 17 (24.63)
11 (1.98) 4 (5.79)

NS
126 (10.77) 19 (18.81)
1119(89.22) 82 (81.18)

<0.05
31 (2.80) 8 (7.93)
1214 (97.10) 93 (92.07)

*n: number, NS: non-specific

RESULTS
Socio-demographic and descriptive
characteristics of the cases are

demonstrated in Table 2. Clinical and
radiological findings are demonstrated in
Table 3. Whilst battery-related head
trauma that appeared after
fight/manhandling/quarrel was the most
common reason both in PTE and non-PTE
cases, traffic accident-related head trauma
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was the second most common reason
(Table 2). Low coma score, posttraumatic
loss of consciousness, and presence of
posttraumatic ~ amnesia ~ were  more
prevalent among PTE cases with p values
found <0.05, <0.01 and <0.05 respectively
(Table 2). Comparison of both groups in
terms of clinical examination findings and
radiological findings revealed that axonal
injury (p<0.05), bone fracture type
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(p<0.05), brain injury and multi lesions
(p<0.01), subdural hemorrhage (p<0.01),
and lesion-related shift (p<0.05) were more
prevalent in PTE cases (Table 3).

PTE was detected in 101 cases (7.5%).
Early seizure was diagnosed in 24 cases (of
which 5 had “earliest” seizure at the
moment of trauma) and late seizure was
diagnosed in 77 cases. Of the cases with
seizures (n=101), 23.76% (n=24) had
seizures that do not cause continuous
weakening of sense or any organ functions
and that can be controlled with medicines.
Generalized tonic-clonic seizure was the
most common type of seizure (33.6%).
Other seizures included partial (10.89%),
complex partial (9.90%), and secondary
generalized (6.93%) seizures. Type of
seizure could not be identified in 38.61%
(n=39) of the cases. Of the early seizures,
54.16% were generalized tonic-clonic and
8.33% were partial; whereas, type of
seizure could not be identified in 37.50%
of these cases. Of the late seizures, 27.27%
were generalized tonic-clonic, 11.68%
were partial, 12.98% were complex partial
and 9.09% were secondary generalized
seizure.

Table 3 demonstrates that intracranial
lesion was detected in 56.90% (n=766) of
the cases and the most prevalent
intracranial lesion was subdural hematoma
with a prevalence rate of 23.49%. The
most common localization of intracranial
lesions was multiple (in more than one
lobe) detected at a rate of 44.51%, whereas
the second and third most common
localizations were frontal lobe (14.36%)
and parietal lobe (13.57%) respectively
(Table 3). Distribution of the lesions was
similar (34.48% left side, 32.18% right
side) in 87 (86.13%) cases, which had
intracranial lesion but not seizure.
Although the lesions were multiple in 1/3
of the cases, they were in the frontal lobe
in 25.28%.

Evaluation of 1346 cases in terms of brain
edema demonstrated that 10.77% had brain
edema; whereas, brain edema was present
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in 18.81% (n=19) of the cases with seizure.
It was determined that 18 of these 19 cases
had intracranial lesion and skull fracture
together with brain edema. It was
determined that 2.8% of the cases had shift
and that the shift was more prevalent in
epileptic cases and more prevalently
(62.5%) to the left side; i.e. right
hemispheric lesions were more common.
Brain edema, loss of consciousness and
detecting lesion-related shift were found to
be associated with presence of PTE
(p<0.05).

Skull fracture was detected in 71.69% of

PTE cases, of which 40.93% were
depression fractures. Multiple bone
fractures, particularly parietal bone
fractures were the most commonly

encountered traumatic fragmentations. Of
the PTE cases, 86% had intracranial
lesions located most commonly in the
temporal lobe (16.5%). Surgical
intervention had to be performed more
prevalently in PTE cases as compared to
non-PTE cases at a rate of 45% and 35%
respectively.

DISCUSSION

PTE accounts for 20% of symptomatic
epilepsies and 4-6% of overall epilepsies in
general population!™'"***_ Many studies
reported that the risk of PTE is the highest
in young adulthood between the ages of 15
and 24 years®**??. The risk is 3-4 times
higher in males versus females®'**.
Military studies reported the incidence of
PTE after head trauma to be 32-
5394148 galazar et al.  (1985)
conducted a study in Vietnam veterans and
reported that PTE was present in 53% of
the individuals that had been exposed to
penetrating head trauma 15 years ago and
that seizures continued over the course of
study. They reported that the risk of
epilepsy was 580 times higher than normal
population sample at the same age range in
the first year of injury, whereas it
decreased to 25 times after 10 years®?.
The incidence of PTE after injuries in daily
life has been reported between 4.4% and
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13.6% depending on the severity of
trauma, presence of comorbid condition,
duration of hospital stay and presence of
concomitant depression”?. In the present
study, seizure was defined in 7.5% (n=101)
of 1346 cases, which have been evaluated
in terms of history of trauma. In the present
study, the age group, in which seizure after
head trauma has been most frequently
defined, consisted of middle-aged adults
between 36 and 40 years (Table 1). The
present study found the incidence of
seizure 5 times higher in males than
females. This might be regarded as the
reflection of six times higher number of
males versus females among the cases that
had been exposed to head trauma. Higher
number of male cases with head trauma,
which is consistent with the literature, was
attributed to the fact that males most often
work at hazardous occupations, involve in
more tasks in the population, and are more
prone to violence.

The most common causes of head trauma
are traffic accidents, falls and battery(35’47).
In the present study, the most common
cause of head trauma was battery (52.50%)
followed by traffic accident (29.9%). It
was observed that the most common cause
was also battery (39.56%) followed by
traffic accident in 91 cases with seizure, in
which the cause of trauma has been
identified (Table 2). Here, another
conspicuous issue is determining that more
complex injuries such as traffic accident or
penetrating injuries were more prevalent in
PTE cases (Table 1). Although, previous
studies reported that the most common
causes of head trauma are traffic accidents
and falls from height*”, determining that
the most common cause of trauma was
battery in the present study can be
explained by the cases' being forensic
cases, traffic accident cases' being less
commonly a litigious question than battery
cases due to their nature, and the databases'
in the other studies heavily comprising
clinical cases.
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The course of PTE may show differences
and the risk continues for years®>*?.
Although development of PTE shows
variations, it occurs by 50% in one year
following trauma and the risk is the highest
in the first two years®'"%%  Of the
seizures described in the present patients,
of whom the initial evaluation was made
after a mean of 1.5 years and who then
followed for a mean of at least 3 years,
23.76% were considered as early seizure
and 76.23% were considered as late
seizure. Early seizure is also a risk factor
for the development of recurrent late
seizures!! 1218243339 1 the present study,
this assessment could not be performed
since we had difficulty in reaching to the
follow-up records about early seizures.
Various studies reported that seizures may
appear during long-term  follow-up.
Eftekhar et al. (2009) stated that 189
veterans have been followed during Iran-
Iraq war and the incidence of seizure was
86.4% after 16 years and 74.7% after 21
years and that early seizure, prophylactic
drug use or surgical intervention does not
influence long-term outcomes in terms of
significantly permanent seizures®”.
Englander et al. (2003) described PTE in
10% of 647 cases and reported the
incidence of late seizure to be 7.8% in 16—
30-year age group (21). In the present
study, the incidence of late seizure in 48
cases in 16-30-year age group was found
to be 7.1% as was in the study of
Englander.

Temkin (2003) evaluated 783 patients for
two years and reported the incidence of
late seizure to be 4% in the patients with
low GCS (3-8) but without cortical
contusion, intracerebral hematoma,
compression fracture, penetrating injury or
early seizure, which were considered as
criteria®”). In the present study, evaluation
of 228 cases, the data of which were
reached based on GCS values reported in
the health care center they have been first
brought to after head trauma (Table 2),
revealed that cases with low GCS score
ranked first as was in the study conducted



J.Neurol.Sci.[Turk]

by Kuris et al. (1998)°%. In the present
study, 28.10% of the cases were rendered
unconscious. It was determined that
50.63% of the patients with definite seizure
and available data on conscious were
unconscious at the time of event. In many
studies in the literature, the severity of loss
of conscious is considered as one of the
criteria that determine the severity of head
trauma, which is one of the risk factors for
the development of PTE®. In the present
study, duration of unconsciousness could
not be determined in unconscious cases.
Presence of unconsciousness at the time of
event in 50.63% (n=40) of the cases with
available data on state of consciousness
despite undefined duration of
unconsciousness can be considered as a
significant data. In the literature, it is stated
that conscious of patient is usually open in
case of open penetrating injuries although
they are severe and fatal injuries”” but that
unconscious cases are encountered more
frequently in case of closed trauma®®. In
the present study, of the cases with open
conscious at the time of event, 92.96% had
compression fracture, 73.40% had multiple
fractures, and 74.94% had intracranial
lesions in multiple lobes. Multiple bone
fractures and intracranial lesions in
multiple lobes were detected in 2.67% of
267 unconscious cases. These results are
consistent with the literature.

In the present study, CSF drainage was
detected in 9.90% of the cases with
seizure. It is stated that rhinorrhea can be
seen in anterior cranial fossa fractures and
otorrhea can be seen in middle cranial
fossa fractures®®*?. In the present study,
skull fracture was detected in all of 30
cases having CSF drainage. As is
mentioned in the literature, these fractures
can be called as fractures of base of skull.

Axonal injury is common among head
traumas. In the literature, it is reported that
early impacts may change into chronic
vegetative state or death depending on the
severity of injury™*” and that traffic
accident is the most commoncause®”. In
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the present study, detecting epileptic
seizures and cognitive problems in 64% of
25 cases with axonal injury and traffic
accident's being the cause of trauma in
80% are consistent with the literature.

In the present study, bone fracture was
determined in 965 (71.69%) cases. It was
observed that the left side was the most
frequent distribution of fracture with the
compression fracture determined to be the
most prevalent type of fracture. Whilst
fractures of multiple localizations ranked
first, fractures of the parietal region ranked
second. Similar findings were determined
when 101 patients with seizure were taken
into account; however, temporal bone
injury was the most common lesion after
multiple  localizations. Compression
fracture was the most prevalent (47.82%).
In the literature as well, it is stated that the
risk of PTE is high in compression
fractures”***%%3% In a study conducted by
Tuncer et al. (1989) with reference to
Jennet and Lewin's study, PTE was
determined in 12.5% of the cases with
compression  fracture, whereas they
reported the prevalence of PTE to be 9% in
their own study conducted in 122 cases
with compression fracture®®. Likewise, in
the present study, PTE was detected in 8%
of 423 cases with compression fracture.

The prevalence of posttraumatic seizure in
pediatric cases was reported to be 7-
15%%*D 0. Ates et al. (2006) conducted a
study in 1785 head trauma cases aged less
than 16 years and reported that the risk of
seizure is high in the patients that were less
than 3 years of age, had cerebral edema,
intracranial hemorrhage and compression
fracture®. In the present study,
posttraumatic seizure was encountered in
13% of 131 cases under the age of 16
years, which is consistent with the
literature. Ratan et al. (1999) reported
posttraumatic seizure in 21% of 400
children aged less than 12 years, of which
20% had early seizure®”. In the present
study, posttraumatic seizure was observed
in 11 (11%) of 90 cases aged less than 12
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years. N.Temkin (2003) conducted a study
in 783 cases and reported the incidence of
early seizure as 25% in the cases with
subdural hematoma, compression fracture
and intracerebral hemorrhage®”. In the
present study, the incidence of early
seizure in the cases with subdural
hematoma and compression fracture was
close (17%) to the above mentioned study.
The risk of PTE during penetrating head
trauma to the duramater is reported to be
20-57%°*%) This rate was found quite
low in the present study. PTE was
identified in 11.25% of 80 cases that
underwent duraplasty due to duramater
laceration.

Although there is a great variety of PTE-
related seizures, primary or secondary
generalized tonic-clonic seizures are the
leading"*®). Partial seizures may also be
seen in symptomatic epilepsy due to
cortical injury that results from infection,
head trauma and birth traumas®”. Simple
partial motor and sensorial seizures
indicate structural brain injury, focal onset
identifies the localization of lesion;
contrarily, generalized seizures indicate
cellular, biochemical or  structural
impairment®®. Early seizures may be
generalized in closed traumas with diffuse
brain injury''". Focal seizures are usually
encountered in children and in the adults
with gunshot injuries®. Although PTE
appears as rapidly as  secondary
generalized seizures, they are usually
partial at the beginning. Of PTE patients,
one-fourth has local seizures, one-half has
seizures that begin as focal and then
progress as generalized, and remaining one
fourth has generalized seizures alone'".
CAl and CA3 pyramidal cells in the
hippocampus are extremely sensitive to
ischemia and PTE is seen in the form of
temporal lobe epilepsy in hyperexcitability
situations that emerge from trauma at
cellular level®”. Temporal lobe epilepsy is
also among the most common epilepsies in
adults”. In the present study, as it would
be seen in the conclusion section, the most
prevalent type of seizures was reported to
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be generalized tonic-clonic seizure. Focal
and complex partial seizures were more
common in the cases with gunshot injury,
which is consistent with the literature. It is
thought that secondary generalized
seizures' being reported less frequently can
be explained by the fact that diagnosis of
seizure has been made based on
observation of the family rather than
clinical follow-up.

Detailed and precise recording from the
time of initial health service to the time of
last treatment is of great importance for
clinical and radiological evaluation of the
cases that have been exposed to head
trauma. Difficulty in studying with
standardized methods during acute phase
of injury and lack of clinical
documentations unfavorably influence the
evaluation of retrospective studies'”. This
may be considered as the limitation of the
present study. Nevertheless, in the present
study that collected valuable data, it is
observed that age distribution peaks
between the ages of 16 and 40 years in all
cases and in the cases with seizure; battery
is the leading cause of trauma; and the
lesions are most frequently encountered in
the left side. Substantial proportion of the
cases has been evaluated at least 18 months
later. In the cases with fracture, multiple
bone fractures ranked first, temporal bone
fractures ranked second and parietal bone
fractures ranked third. The most common
type of bone fracture was compression
fracture. Statistical evaluation of the study
revealed  correlation  between  the
localization of intracranial lesions that
occurred during head trauma and the
development of PTE. In the majority of the
cases that had seizure, intracranial lesion
was in more than a single lobe and mostly
in the frontal lobe. Contusion accounted
for the great majority of intracranial
lesions. In the present study, no evaluation
was made in terms of the relation between
early seizure and late seizure because of
lack of detailed information on this subject.
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In conclusion, the present study, which
was conducted based on official report, is
notable in terms of both sample size and
long-term  follow-up. We think that
anamnesis on battery and traffic accident
should be obtained precisely for the
etiology of PTE after the present study,
which exposed the extent of relation
between trauma and epileptic seizure.
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