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Abstract Background: Traumatic brain injury (TBI) is one of the most leading causes of deaths and disability 

among youth worldwide. Post-traumatic seizures (PTS) and post-traumatic epilepsy (PTE) are 

important catastrophic complications of TBI. Epilepsy has important medico-legal aspects for both 

the patient and the physician. Aim of the study: to identify forms of post traumatic seizures 

(generalized, focal, or focal followed by secondary generalized), site of epileptic focus, nature of 

brain injury that caused their occurrence, risk factors for epilepsy occurrence and medico-legal 

importance of PTS. Methods: A prospective cross-sectional study was conducted including patients 

with PTS and PTE who presented to El Demerdash and Ain shams Specialized Hospitals during the 

study period. Data were collected from patients by a questionnaire and from clinical sheets. Patients 

were classified into three groups according to time of occurrence of PTS. Results: A total of 77 

patients were included. Cases were mostly in the age group less than 45 years old.  Male patients 

were more represented in the study (64.9%). Transportation injuries were the most prominent pattern 

of TBI followed by blunt trauma (29.9%), open head injuries (13%), fall from height (13%) and 

polytrauma (1.3%). The most common affected site was frontal area of the brain (51.9%) followed 

by temporal region (45.5%). Associated complications included intra-cranial hemorrhage (87%) and 

skull fracture (35.1%). Immediate seizures were recorded in 9.1 % of the studied patients compared 

to 26% with early PTS. Patients with late PTS were the majority accounting for 64.9% of study 

patients of whom 50% with late PTS from the start. Most cases experienced generalized seizures 

attacks (59.7%) followed by focal with secondary generalization seizures attacks in (27.3%) and the 

least were with focal seizures attacks (13.0%). EEG showed abnormal activity in (62.3%) of patients 

and normal activity in (37.7%). Conclusion: Post-traumatic seizures and epilepsy are an important 

well-known sequel of traumatic brain injury with important medico-legal aspects.  Pattern of 

head injury and site of traumatic area are important risk factors in occurrence of PTS and EEG 

abnormal activity is an important predictor for occurrence of PTS as well. 
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Introduction 

raumatic brain injury (TBI)is known to be one 

of the most common and important causes of 

acquired epilepsy. Studies have demonstrated a 

direct relationship between the severity of brain injury 

and appearance of epilepsy specially with direct trauma 

to the brain parenchyma (Daniel, 2009). 

Post-traumatic seizures (PTS) have been 

identified as, “seizure occurring after head trauma 

which is causally related to the trauma itself” as 

identified by Hippocrates as early as 460 BC. Post-

traumatic epilepsy (PTE) is defined as recurrent 

spontaneous seizures following traumatic brain injury, 

even if the patient experienced one unprovoked seizure 

after PTS (Thapa et al., 2010). 

Post-traumatic seizures can be classified 

according to the time of occurrence after trauma as; 

immediate post-traumatic seizures that occur within 24 

hours from injury, early seizures that occur in the first 

week of trauma and late PTS that occur after more than 

week (Frey, 2003). 

Studies have found that traumatic brain injury is 

the cause of epilepsy in almost 30% of individuals 

developing epilepsy between the ages of 15 and 34 

years, about 14% in children younger than 14 years and 

8% in adults older than 65 years (Daniel, 2009). 

As it is a disabling chronic disorder, epilepsy 

and its treatment as well have undesirable impacts on 

patients, their families, and all society. It is considered 

a major problem from the medical, legal, and social 

point of view. Epilepsy is associated with increased 

risk of trauma and mortality. Moreover, patients with 

epilepsy are at higher risk for developing psychiatric 

disorders increasing the negative impact of this 

disorder. Accordingly, legal implications must be 

considered while dealing with these patients (Robert, 

2005). 

T 
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Subjects and Methods 

The current study is a cross-sectional study for the 

factors affecting the occurrence of seizures and 

epilepsy after traumatic brain injury (TBI) to be 

applied in the forensic practice for these cases. This 

study was held in El Demerdash and Ain shams 

Specialized Hospitals in the period from October 2017 

to October 2018 based on the data collected from the 

selected patients for the study. 

Patient selection: 77 patients were included who 

presented to the outpatient neurological clinics 

(diagnosed with PTE) and the ER (diagnosed with 

immediate PTS). Sample size was calculated using 

PASS program, setting alpha error 5% and power 80%, 

according to (Thapa et al, 2010) cases with PTS, male 

sex was represented by 71.3% of cases, according to 

this value the needed sample was 77 cases. 

Inclusion criteria:  Included patients were adult patients 

aged from 18 to 60 years old with seizures after TBI 

without a history of epilepsy before head trauma.  

Exclusion criteria:  Patients with past or family history 

of epilepsy before TBI were excluded. 

Data were also collected from clinical sheets in 

addition to an informed questionnaire (constructed in 

Arabic language to be fully understood) filled by each 

selected patient.  

Patient grading: Selected 77 patients were divided into 

three main groups according to timing of seizures:   

Group (1): included 7 patients with immediate seizures 

only (within 24 hours of TBI). 

Group (2): included 20 patients with early seizures 

only (within the first 7 days of TBI).  

Group (3): included 50 patients with late seizures (after 

7 days from TBI). Group (3) patients were further 

classified to:  

Subgroup (3A): included 25 patients with late seizures 

without being preceded by the occurrence immediate 

nor early seizures. 

Subgroup (3B): included 15 patients with late seizures 

preceded by early seizures.  

Subgroup (3C): included 10 patients with late seizures 

preceded by immediate seizures. 

Ethical considerations:  Data were collected after 

approval of the Research Ethics Committee of Faculty 

of Medicine Ain Shams University (Code?). Oral 

informed consent was taken from the selected patients 

before filling the questionnaire. Confidentiality as well 

as dignity of the patients was ensured.  

Results 

Regarding gender distribution, 64.9% patients were 

males (n=50). Ages ranged from 18 to 60 years with a 

mean of 36.1 ± 12.4 years. Cases were mostly in the 

age group less than 45 years old (table 1).  

Transportation injuries were the most prominent 

type of accidents (42.9%), followed by blunt trauma to 

the head (29.9%), open head injuries (13%), fall from 

a height accident (13.0%) and only one patient had 

polytrauma (1.3%) (table 1). 

Regarding the site of brain injury among the 

study patients, frontal area of the brain was the most 

common affected site (51.9%) followed by temporal 

region whether right or left (45.5%). head injury on the 

back (the occipital area) and polytrauma in the brain 

each were only recorded in (1.3%) (table 1). 

Associated complications included intra-cranial 

hemorrhage recorded in 67 patients (87%) and skull 

fracture recorded in 27patients (35.1%) (table 1). 

Immediate seizures were recorded in 9.1 % 

(n=7) of the studied patients compared to 26% (n=20) 

with early PTS. Patients with late PTS were the 

majority accounting for 64.9% of study patients half of 

them with late PTS from the start while late seizures 

preceded by early seizures were recorded in 30% and 

late seizures preceded by immediate seizures in 20% 

(table 1). 

Generalized seizures attacks were experienced 

by most cases (59.7%) followed by focal with 

secondary generalization seizures attacks in 27.3% and 

focal seizures attacks in 13.0 % (table 1). 

EEG showed abnormal activity in (62.3%) of 

patients and normal activity in (37.7%) (table 1). 

There was highly statistically significance 

between the groups of different timing of seizures as 

regard the pattern of head trauma (P-value= 0.009) 

while there was no statistically significant difference 

between timing of seizures and the site of the affected 

area in the brain by the injury as shown in table (2). 

There was a significant difference between the 

late seizures group as regard EEG results P-value = 

0.05 while there was no statistically significant 

difference between immediate and early seizures 

groups and the result of EEG as shown in table (2). 
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Table (1): Variables recorded among studied patients (including gender, age, types of accidents, site of injury in 

the brain, associated complications, timing of seizures, type of seizures and EEG changes) 

Variables 
Number 

Total=77 patients 
% 

Gender 
Male 50 64.9% 

Female 27 35.1% 

Age 

Less than 25 years 17 22.07% 

25-<35 years 19 24.67% 

35-<45 years 19 24.67% 

45 years or more 22 28.6% 

Range (18.00 – 60.00)  

Mean + SD 36.12 + 12.41  

Type of accidents 

Transportation injuries 33 42.9% 

Blunt trauma 23 29.9% 

Open head injury 10 13.0% 

Fall from height 10 13.0% 

Polytrauma 1 1.3% 

Site of Injury * 

Frontal (Front)  40 51.9% 

Temporal (Side)  35 45.5% 

Occipital (Back)  1 1.3% 

Polytrauma   1 1.3% 

Associated Complications* 

Hemorrhage No 10 13.0% 

 Yes 67 87.0% 

Skull Fracture No 50 64.9% 

 Yes 27 35.1% 

Timing of seizures 

Immediate 7 9.1% 

Early 20 26.0% 

Late 50 64.9% 

- Immediate then late seizures  10 20.0% 

- Early then late seizures  15 30.0% 

- Late seizures only 25 50.0% 

Type of seizures 

Generalized 46 59.7% 

Focal 10 13.0% 

Focal then generalized 21 27.3% 

ECG results 
Abnormal 48 62.3% 

Normal 29 37.7% 

*(CT and MRI guided) 

Table (2): Chi square statistical analysis test of timing of seizure in relation to type of accident, site of injury and 

EEG results among the studied patients. 

Variables 

Timing of seizures 
Chi 

square 
P-value Immediate Early Late 

Number % No. % No. % 

Type of 

accident 

Transport Injuries 5 15.2 2 6.1 26 78.8 

17.456 

FE (#) 
0.009** 

Blunt Trauma 1 4.3 8 34.8 14 60.9 

Open Head Injury 1 10.0 4 40.0 5 50.0 

Fall from Height 0 0.0 6 60.0 4 40.0 

Polytrauma 0 0.0 0 0.0 1 100.0 

Site of injury 

Frontal 3 5.5 16 29.1 36 65.5 

8.725 

FE (#) 
0.172 

Temporal 4 20 3 15 13 65.5 

Occipital 0 0 1 100 0 0 

Polytrauma 0 0 0 0 1 100 

EEG Result 
Abnormal 6 12.5 8 16.7 34 70.8 6.151 

FE (#) 
0.050* 

Normal 1 3.4 12 41.4 16 55.2 

(**) P is highly significant at 0.01, (*) P is significant at 0.05, (#) Fisher Exact (FE) test was used as (20.0%) of the cells 

or more have expected count less than 5 
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Discussion 
In the current study, males had a higher incidence of 

developing PTE (64.9 %) compared to females (35.1%) 

with mean age of 36.12 ± 12.41 years. Most cases were 

in the age groups less than 45 years old.  Similar age and 

gender distribution of PTE cases was obtained from the 

retrospective follow-up study  by Zhao et al. (2012), 

males constituted (73.0%) of. On the contrary, 

Christensen et al. (2009) noted that the relative risk of 

post-traumatic epilepsy was slightly higher in women 

(RR= 2·49) than in men (RR= 2·01). The increased 

percent of males at risk for TBI and developing PTS and 

PTE may be attributed to the hard nature of their work. 

Transportation injuries were the most prominent 

type of accidents in the current study (42.9%), followed 

by blunt trauma to the head (29.9%), open head injuries, 

and fall from a height accident (13% each). Previous 

studies pointed that road traffic accidents (RTA) were 

the leading cause of TBI, however some reported higher 

incidence of fall from heights (Thapa et al. 2010; 

Khiari et al.,2011; Peeters et al., 2015). 

Frontal lobe injuries were reported in 51.9% of 

study population, followed by injuries to the temporal 

lobe (45.5 %). Conversely, Gupta et al. (2014)  evaluated 

PTE patients and noted that most of them 

had localization-related epilepsy: 57% had temporal lobe 

epilepsy, 35% had frontal lobe epilepsy, and 3% each had 

parietal and occipital lobe epilepsy.  

Immediate seizures after TBI were recorded in 

9.1 % of the studied patients compared to 26% with 

early PTS. Patients with late PTS were the majority 

accounting for 64.9% of study patients. Regarding 

patients with late PTS, half of them were diagnosed as 

late PTS from the start while late seizures preceded by 

early seizures were recorded in 30% and late seizures 

preceded by immediate seizures in 20%. Similar results 

were obtained from a study done by Ritter et al. 

(2016) who found that among TBI cases, 8.9% 

developed immediate seizures, 1.9% had early seizures 

and 20% developed late seizures. Also, Zhao et al. 

(2012) found that among PTE late seizures were the 

commonest (88.7%) followed by early seizures 

(66.7%) and immediate PTS (0.8%). While in a study 

of Thapa et al. (2010), they found that PTS occurred in 

(11.4%) in TBI patients, immediate seizures occurred 

in 6.5% of cases, early seizures occurred in 2.1% of 

cases and late PTE occurred in 2.7% of cases.  

Generalized seizures were the most common 

type of seizures (59.7%) followed by focal with 

secondary generalization seizures attacks in 27.3% and 

focal seizures attacks in 13 %.  

These results are in accordance with Daniel 

(2009). On the other hand, a study done by Chen et 

al. (2017) recorded that focal seizures with secondary 

generalization were more common compared to 

complex partial seizures and focal seizures. 

In the current study, 62.3% of patients had 

abnormal epileptogenic changes in EEG while 37.7% 

had normal EEG for further follow up. Similarly, 

Pollandt et al. (2017) studied the relation between 

seizures and epileptiform activity after subdural 

hemorrhage, the majority had abnormal epileptogenic 

activity on EEG. Also, in a study done by Chen et al. 

(2017), all cases showed abnormal changes on EEG 

except for one case who showed normal EEG during 

interictal period. 

This study shows that there is a strong 

relationship between the type of trauma and the 

development of post-traumatic seizures. Our results 

suggest that transportation injuries are strongly related 

to occurrence of immediate post-traumatic seizures. 

Falling from heights is an important risk factor for 

occurrence of early post-traumatic seizures while 

polytrauma is a risk factor for occurrence of late post-

traumatic seizures.  

So, the type of traumatic accident is 

an independent risk factor for occurrence of seizures. 

This result agrees with that obtained by Thapa et al. 

(2010) that also stated that type of TBI is an 

independent risk factor for the occurrence of 

seizures especially due to falling from heights. While 

in a study done by Frey (2003) it was stated that young 

age, intra-cranial hemorrhage, and increased injury 

severity were significant risk factors for early and late 

post-traumatic seizures. In a study done by Mahler, et 

al. (2015) they found that an isolated intra-cranial 

hemorrhage or brain contusion is a strong risk factors 

for developing early PTS as it leads to five to six-

fold increase of the risk for developing PTS.  

Conclusion  
PTS forms a great burden on the affected person and 

the whole society. Epilepsy has important medicolegal 

aspects that must be well understood by forensic 

experts. Males have a higher risk for developing TBI 

and consequently PTS especially adults ≤ 45 years old.  

The most common cause of TBI followed by PTS was 

RTA followed by blunt trauma then fall from height. 

The most affected brain area was the frontal lobe 

followed by the temporal lobe.  

According to timing of seizures, late PTS was 

the most recorded while a minority of the studied cases 

had immediate PTS. The most common form of PTS 

was generalized tonic-clonic seizures followed by focal 

seizures with secondary generalization. The type of 

traumatic accident and the site of trauma are important 

and independent risk factors for developing PTS. 

Recommendations 
 Collaboration of neurologists and forensic experts in 

diagnosis and management of cases with PTS is 

recommended.  

 Detailed history about the traumatic event must be 

well documented for forensic application.  

 Proper documentation of clinical data, diagnostic 

measures, complications, and management is very 

important for follow up of TBI and PTS/PTE.  

 Neurologists must understand the important 

medicolegal aspects of PTE.  

 Modification and addition of specific Egyptian civil 

and criminal laws for dealing with epileptic patients 

are recommended.   

 

https://www.sciencedirect.com/topics/medicine-and-dentistry/follow-up
https://www.sciencedirect.com/topics/medicine-and-dentistry/localization-related-epilepsy
https://www.sciencedirect.com/topics/medicine-and-dentistry/temporal-lobe-epilepsy
https://www.sciencedirect.com/topics/medicine-and-dentistry/temporal-lobe-epilepsy
https://www.sciencedirect.com/topics/medicine-and-dentistry/frontal-lobe-epilepsy
https://www.sciencedirect.com/topics/medicine-and-dentistry/occipital-lobe


47                                                       Saleh et al. / Ain Shams J Forensic Med Clin Toxicol, 7/2021 (37): 43-48 

References 
Chen W, Li M, Wang G, et al., (2017): Risk of post-

traumatic epilepsy after severe head injury in 

patients with at least one seizure. 

Neuropsychiatric Disease and Treatment, 13: 

2301-2306. 

Christensen J, Marianne G, Carsten B, et al., (2009): 

Long-term risk of epilepsy after traumatic brain 

injury in children and young adults: a 

population-based cohort study. The Lancet, 373: 

1105 – 1110. 

Daniel H (2009): Post traumatic epilepsy: treatable 

epileptogenesis. Epilepsia, 50: 4-9. 

Frey L (2003): Epidemiology of Posttraumatic 

Epilepsy: A Critical Review. Epilepsia, 44 (s10): 

11-17. 

Gupta P, Sayed N, Ding K, et al., (2014): Subtypes of 

post-traumatic epilepsy: clinical, 

electrophysiological, and imaging features. J 

Neurotrauma, 31: 1439-1443. 

Khiari M, Kechaou M, Banasr A, et al., (2011):  

Posttraumatic epilepsy in Tunisia. Epilepsy and 

behavior, 21 (4): 417-419. 

Mahler B, Carlsson S, Andersson T, et al., (2015): 

Unprovoked seizures after traumatic brain 

injury: A population‐based case–control study, 

Epilepsia, 56 (9): 1438-1444. 

Peeters W, van den Brande R, Polinder S, et al., (2015):  

Epidemiology of traumatic brain injury in 

Europe. Acta Neurochir, 157: 1683-1696. 

Pollandt S, Ouyang B, Thomas P, et al., (2017): 

Seizures and Epileptiform Discharges in 

Patients with Acute Subdural Hematoma. 

Clinical Neurophysiology, 34 (1): 55-60. 

Ritter A, Wagner A, Fabio A, et al., (2016): Incidence 

and risk factors of posttraumatic seizures 

following traumatic brain injury: A Traumatic 

Brain Injury Model Systems Study. Epilepsia, 

57 (12): 1986 – 1977. 

Robert S (2005): Epileptic Seizures and Epilepsy: 

Definitions Proposed by the International 

League Against Epilepsy (ILAE) and the 

International Bureau for Epilepsy (IBE). 

Epilepsia, 46: 470-472. 

Thapa A, Chandra S, Sinha S, et al., (2010): Post-

traumatic seizures- a prospective study from a 

tertiary level trauma center in a developing 

country. Seizure, 19 (4): 211-216. 

Zhao Y, Wu H, Wang X, et al., (2012): Clinical 

epidemiology of posttraumatic epilepsy in a 

group of Chinese patients. Seizure, 21: 322-326. 

 

 

 

 الرضیة الذماغ إصابات عقب التشنج ونىبات للصرع شرعیة طبیة دراسة

 التخصصي شمس عین ومستشفى الذمرداش بمستشفى

(٨١٠٢ – ٨١٠٢) 

 2عفیفى محمود الدین حسام، 1السجیني یمھإبرا أحمد، العشرى خالد ىھس، سید صالح محمد فاطمة

 الملخص العربي
رؼذ إصبثبد انذيبؽ انشضيخ يٍ أكثش الأعجبة انشئيغيخ نهىفبح والإػبقخ ثيٍ في جًيغ أَحبء انؼبنى. رؼزجش َىثبد يب ثؼذ  :المقذمة

نلإصبثبد انذيبغيخ انشضيخ. انصشع نه صبثخ انذيبغيخ  وانصشع انلاحق نلإصبثخ انذيبغيخ  يٍ انًضبػفبد انكبسثيخ انهبيخ لإا

 جىاَت طجيخ قبَىَيخ يهًخ نكم يٍ انًشيض وانطجيت.

، يىقغ ثؤسح ثؤسيخ يزجىػخ ثبنثبَىيخ انًؼًًخ(صبثخ انذيبغيخ )يؼًًخ، ثؤسيخ، أو لإرحذيذ أشكبل َىثبد يب ثؼذ ا الهذف من الذراسة:

 انخطش نحذوس انصشع والأھًيخ انطجيخ وانقبَىَيخ نهصشع. انصشع، طجيؼخ إصبثخ انذيبؽ انزي رغججذ في حذوثهب ، ػىايم

وانصشع انلاحق   يخانذيبغ خصبثلإا َىثبد يب ثؼذيغزقجهيخ شًهذ انًشضً انزيٍ يؼبَىٌ يٍ يغزؼشضخ رى إجشاء دساعخ  الطريقة:

انزيٍ قذيىا إنً يغزشفيبد انذيشداػ وػيٍ شًظ انزخصصي خلال فزشح انذساعخ. رى جًغ انجيبَبد يٍ انًشضً  يخانذيبغ خصبثنلإ

 خصبثنلإانصشع انلاحق . رى رصُيف انًشضً إنً ثلاس يجًىػبد وفقبً نىقذ حذوس خيانًهفبد انطجػٍ طشيق اعزجيبٌ ويٍ 

 . يخانذيبغ

ػبيًب. كبٌ انًشضً انزكىس أكثش  54قم يٍ الأكبَذ يؼظى انحبلاد في انفئخ انؼًشيخ  ويشيضبً  77رى رضًيٍ يب يجًىػه  النتائج:

ھي انًُظ الأثشص نلإصبثبد انذيبغيخ انشضيخ رهيهب الإصبثبد انحبدح حىادس انًشوس كبَذ إصبثبد و ٪(95.6رًثيلاً في انذساعخ )

الأكثش  كبٌ٪(. كبٌ ان3.1ً٪( وانصذيبد انًزؼذدح )31٪( ، وانغقىط يٍ الاسرفبع )31٪( ، وإصبثبد انشأط انًفزىحخ )96.6)
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٪(. رضًُذ انًضبػفبد انًصبحجخ انُضف داخم 54.4) صذغيخ٪( رهيهب انًُطقخ ان43.6) نهًخ يخانججهانًُطقخ  إصبثخ ھى

٪ 99٪ يٍ انًشضً انخبضؼيٍ نهذساعخ يقبسَخ ثـ 6.3٪(. رى رغجيم َىثبد فىسيخ في 14.3٪( وكغش انجًجًخ )77انجًجًخ )

٪ يٍ يشضً انذساعخ ، 95.6يًثهىٌ الأغهجيخ ثُغجخ انزشُجبد انًزأخشح . كبٌ انًشضً انزيٍ يؼبَىٌ يٍ ثزشُجبد يجكشح جىايأصُ

٪( رهيهب َىثبد صشع ثؤسيخ 46.7بد يؼًًخ )ُىثيٍ انجذايخ. رؼشضذ يؼظى انحبلاد نانزشُجبد انًزأخشح ٪ يؼبَىٌ يٍ 45يُهى 

أظهش يخطظ كهشثيخ انذيبؽ َشبط غيش طجيؼي نذي كًب ٪(. 31.5َذ ھجًبد َىثبد صشع ثؤسيخ )٪( وأقههب كب97.1ثبَىيخ في )

 ٪(.17.7٪( يٍ انًشضً وَشبط طجيؼي نذي )99.1)

ج يهًخ ويؼشوفخ لإصبثبد انذيبؽ انشضحخ بئھي َز  يخانذيبغ خصبثنلإانلاحق وانصشع  يخانذيبغ خصبثلإا َىثبد يب ثؼذ الخلاصة:

 َىثبد يب ثؼذانًُطقخ انًصبثخ يٍ ػىايم انخطش انًهًخ في  كبٌوقبَىَيخ ھبيخ. يؼذ ًَظ إصبثخ انشأط ويراد جىاَت طجيخ 

 .يخانذيبغ خصبثلإا َىثبد يب ثؼذ، كًب أٌ انُشبط غيش انطجيؼي نزخطيظ كهشثيخ انذيبؽ ھى يؤشش يهى نحذوس يخانذيبغ خصبثلإا

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 يصش,  شًظ ػيٍ جبيؼه ، انطت كهيه -وانغًىو انششػي انطت قغى .3

 يصش, شًظ ػيٍ جبيؼخ – انطت كهيخ-الأػصبة و انًخ طت قغى .9

 


