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Abstract
Background: Traumatic brain injury (TBI) is one of the most common presentations to
emergency departments and is associated with seizures carrying different significance
at different stages following injury. The occurrence of seizures after head injury is
a recognized complication of TBI and has been demonstrated to worsen functional
outcomes significantly. Despite previous studies identifying various PTS risk factors,
our understanding remains limited, particularly regarding familial seizure history.
Materials and Methods: A retrospective study was conducted at King Abdullah
University Hospital (KAUH), Jordan, examining 1934 TBI cases from 2017 to 2023,
identifying 118 patients with confirmed post-traumatic seizures.
Results: This study involved 118 TBI patients, aged between 2 and 86 years (median
21.5 years), with 74.6%male and 25.4% female. A family history of seizureswas reported
by 23.7% of patients. Intracerebral hemorrhage (ICH) (52.5%) and subarachnoid
hemorrhage (SAH) (38.1%) were the predominant trauma types. Generalized tonic-
clonic (GTCs) seizures (69.5%) and focal seizures (30.5%) were observed post-TBI.
Among 28 patients with a family history of seizures, no evidence of association was
observed between the family history and post-traumatic seizure types (GTCs or focal
seizures), this was confirmed by performing Chi-square tests (p = 0.9841) and logistic
regression analysis (p = 0.79).
Conclusion:Our findings suggest that there is no evidence of the association between
family history and post-traumatic seizure types, implying that a specialized approach
for patients with positive family histories may not be warranted. Larger studies are
recommended for further validation.
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1. Introduction

Traumatic brain injury (TBI) is a common occurrence in emergency departments and is often associated
with seizures, which can vary in severity at different stages after the injury [1]. Seizures following head
injury are a recognized complication of TBI and can significantly worsen functional outcomes [2]. TBI
can lead to various outcomes, ranging from naive spasms to debilitating post-traumatic epilepsy (PTE)
[3]. Post-traumatic seizures (PTS) have been classified based on the time of onset after injury, the ones
occurring within 24 hr are called “immediate.” “Early seizures” appear between 24 hr and 1 week. Those
after 1 week are “late seizures” [4]. Efforts have been made to prevent or minimize the development of
post-traumatic epilepsy, with a clear understanding of risk factors and the natural course of the disease
being crucial in controlling this costly TBI complication [5]. In a population study, injuries were classified
as severe (brain contusion, intracerebral or intracranial hematoma, or 24 hr of either unconsciousness
or amnesia). The study found that the risk of post-traumatic seizures after severe injury was 7.1% within 1
year and 11.5% within 5 years [6]. In another study involving 421 veterans with penetrating brain wounds in
Vietnam 15 years ago, 53% had post-traumatic epilepsy, with half still experiencing seizures 15 years after
the injury. The study also suggested that the location of the lesion may have been more important than
its size in determining the likelihood of seizures [7]. This paper aims to provide an overview of the familial
risk factors for seizure and their influence on the likelihood of seizure types after TBI, exploring specific
relationships with different types of seizures. The long-term goal is to develop a clear understanding of the
risk of specific seizure types after TBI in this population, anticipating a significant impact on patient health
and outcomes. Furthermore, a comprehensive understanding of this subject could support arguments
for implementing a specialized approach in the emergency room, including the use of prophylactic anti-
epileptic medication and hospital admission.

2. Materials and Methods

The study was conducted as a cross-sectional retrospective study over a period of 7 months, from June
2023 to January 2024. The data were collected from the medical records of patients admitted to King
Abdullah University Hospital (KAUH) between 2017 and 2023. King Abdullah University Hospital (KAUH) is
the largest medical structure in the north of Jordan. The hospital Ethics Committee approved the protocol
(2023/854).

A total of 1734 cases of traumatic brain injury were identified, from which a representative sample
of 118 patients suffering from post-traumatic seizures was analyzed. Demographic data, including age,
gender, and family history, were systematically extracted from medical records. While trauma categories
and seizure types were classified based on documented clinical manifestations.

Participants exhibited a variety of trauma categories, including intracranial hemorrhage (ICH), sub-
arachnoid hemorrhage (SAH), intraventricular hemorrhage (IVH), subdural hemorrhage (SDH), epidural
hemorrhage (EDH), brain contusion, and skull fracture. Post-TBI seizure types included generalized tonic-
clonic seizures (GTCs) and focal seizures.
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To enhance the accuracy of the data, a meticulous approach was adopted, including personalized
phone interviews with participants to confirm the reported family history of seizures. Two separate
researchers performed standardized phone interviews to guarantee the accuracy of the data.

Statistical analysis was performed using the Statistical Package for Social Sciences (SPSS). Continuous
variables are presented as the mean and standard deviation. Frequency and percentage values were
used to present categorical variables. The Chi-square test was used to study the hypothesis. Differences
are considered statistically significant if the p-value < 0.05 and highly significant if the p-value < 0.01.

3. Results

Our study included a total of 118 patients with a median age of 21.5 years (ranging from 2 to 86 years).
The gender distribution was 74.6% male and 25.4% female. A family history of seizures was reported by
23.7% of patients, while 76.3% had no family history of seizures.

Regarding trauma categories, patients were categorized into various types, with intracerebral hemor-
rhage (ICH) being the most common at 52.5%, followed by SAH at 38.1. Other trauma categories included
subdural hematoma (SDH), (IVH), EDH, and skull fracture. Regarding seizure types, 69.5% of participants
experienced GTCs, while 30.5% had focal seizures, the demographics of the included patients are shown
in Table 1.

Table 1: Demographics of the included patients.

Variable N %

General characteristics (N = 118)

Age, Median (Range) 21.5 (2 – 86)

Gender Female 30 25.4

Male 88 74.6

Family history of seizures Yes 28 23.7

No 90 76.3

Trauma category ICH 62 52.5

SAH 45 38.1

IVH 20 17

SDH 34 28.8

EDH 15 12.7

Skull Fracture 45 38.1

Seizure type GTCs 82 69.5

Focal 36 30.5

Patient outcome Alive 100 84.7

Dead 18 15

*ICH: Intracerebral hemorrhage, SAH: Subarachnoid hemorrhage, IVH: Intraventricular hemorrhage, SDH: Subdural
hematoma, EDH: Epidural hematoma, GTCs: Generalized tonic-clonic seizures, Focal: Focal Seizures.

In this study, we investigated the association between a family history of seizures and post-traumatic
brain injury seizure types. The study consisted of 28 patients with a positive family history of seizures.
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Their median age was 20.5 years. Gender distribution analysis showed that among patients with a family
history, 33.3% were females and 66.7% were males. Analysis of seizure types, including GTC seizures and
focal seizures, did not show any significant correlations with family history. Both positive and negative
cases of GTCs and focal seizures demonstrated similar proportions between patients with and without a
family history.

The analysis aimed to evaluate the correlation between family history of seizures and different seizure
types following TBI, using Chi-square tests for statistical analysis.

Regarding family history of seizures and different seizure types following TBI, there is no evidence of
the association between the family history and post-traumatic seizure types (χ² = 0.0004, p = 0.9841),
Table 2.

Table 2: Summary of the association between family history of seizures and types of seizures occurred post-TBI. Chi-square tests
were used to determine the statistical significance of the associations.

GTCs Family history of seizure (N = 118)

Negative Positive Total

N % N % N %

Negative 28 77.8 8 22.2 36 31

Positive 62 75.6 20 24.4 82 70

Total 90 76 28 24 118 100

Chi-square X2 0.0004

P-value 0.9841

In the binary logistic regression analysis investigating the predictive relationship between family history
of seizures and seizure type post-TBI, the odds ratio for the family history of seizure variable was estimated
to be 1.13, with a 95% confidence interval. However, the associated p-value of 0.79 indicates that this
coefficient lacks statistical significance. Thus, there appears to be no evidence of the association between
family history of seizures and the incidence of seizure type post-TB.

4. Discussion

TBI frequently occurs in clinical practice and can vary from mild to severe, often resulting in significant and
long-term effects on those affected. Seizures are one of the most common complications of TBI. Studies
have shown that both genetic and acquired factors play important roles in the development of seizures,
underscoring the importance of examining the influence of family history on the development of seizures
[8, 9]. This study will specifically focus on the impact of a family history of seizures on the type of seizure
experienced following brain trauma.

Among the 118 individuals selected for the study due to confirmed TBI and subsequent post-TBI
seizures, only 28 cases reported a family history of seizures. Of these 28 cases, approximately 71%
experienced GTC seizures. This initially suggests a potential association. However, when examining post-
TBI patients without a family history of seizures, a similar GTC seizure rate of about 69% is observed.
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To better understand these findings, it is essential to analyze the demographics of the participants and
consider the study’s potential limitations.

It is important to note that no specific pattern in the type of seizure following brain trauma was observed
in several previous studies [10]. However, it was also found that up to two-thirds of seizures post-trauma
were generalized or focal with secondary generalization [10]. In our study, it is worth mentioning that
GTC seizures were observed in 69.5% of cases, which is consistent with some previous research [11].
However, according to Da Silva et al., the majority of cases in his research were partial seizures, with only
37.6% being GTC seizures [12]. This discrepancy could be explained by the presence of several possible
etiologies, including the blood-brain barrier disruption and iron deposition caused by trauma, oxidative
stress, and glutamate excitotoxicity, resulting in epigenetic alterations leading to seizures [13].

In our study, we found that 74.6% of patients were male, with a median age of 21.5 years. This
demographic distribution can be explained by the tendency of men, particularly young men, to engage in
more risky activities compared to women, leading to higher levels of physical activity and consequently
increased susceptibility to trauma. This finding is consistent with a study by Zhao et al. conducted in
China, which also reported a male predominance in post-brain trauma seizures, with the highest incidence
observed among individuals aged between 20 and 29 [14].

In the context of trauma, it is important to note that SAH is no longer considered a rare cause of post-
brain trauma seizures, as up to 25% of cases may present with GTC seizures at the onset of bleeding,
according to several sources [15-18]. Additionally, seizures occurring at the onset of SAH have been
associated with worse outcomes [15]. Other studies have indicated that seizures are more common
in patients with cortical injuries, particularly those with hemorrhages, subdural hematomas, or epidural
hematomas [19, 20]. Our study also observed this trend, with nearly half of the post-brain trauma seizure
patients presenting with ICH and approximately 38.1% experiencing SAH.

Our research represents a pioneering effort to examine the impact of a family history of seizures on the
types of seizures following brain trauma. Although no evidence of the association between family history
of seizures and seizure types in TBI patients was found, several limitations were identified. This study
was a retrospective study conducted at a single medical center, and the data were limited to discharge
outcomes. Furthermore, other variables may also play a significant role in determining seizure types post-
TBI as shown in our study. Therefore, further investigation into the influence of family history of seizures
on post-TBI seizure types is warranted, employing a more effective, multi-institutional approach to provide
deeper insights into this topic.

5. Conclusion

This study examined the impact of family history on the types of seizures experienced after TBI in 118
patients. Among them, 28 had a family history of seizures, with 71% experiencing GTC seizures, a rate
similar to those without a family history, suggesting no evidence of the association. The findings align
with existing research showing high GTC seizure prevalence post-TBI, despite some studies reporting
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a predominance of partial seizures due to different underlying mechanisms. A predominance of young
male patients was observed, consistent with higher risk-taking behaviors in this group. The study also
highlighted significant occurrences of seizures in patients with SAH and ICH, linking cortical injuries to
post-TBI seizures.While pioneering, the study’s retrospective, single-center design and focus on discharge
outcomes are limitations. Further multi-institutional research is needed to explore genetic and acquired
factors influencing seizure outcomes in TBI patients, potentially improving clinical interventions.
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