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ABSTRACT
Background: Traumatic brain injury is said to be a variation of brain function or other corroboration of brain pathology, which are caused by the outward
jolts, penetration or expeditious brain movements within the skull which results in mental state alteration. There is evidence that use of anti-epileptics
as a prophylaxis have been found to be variable efficacy against post-traumatic seizures. In patients who are diagnosed with moderate to severe traumatic
brain injury (TBI) the efficacy of Phenytoin, Levetiracetam and Sodium valproate regarding the post-traumatic seizures were compared to appraise their
effectiveness’s. Material and methods: Males and females of 17-80 years diagnosed with moderate to severe traumatic brain injury were included in
our study. Results: There was a significant reduction in early and late post-traumatic seizures in patients treated with Phenytoin and Levetiracetam than
those treated with Sodium valproate.Conclusion: From this study we concluded that the efficacy of Levetiracetam was relatively similar to Phenytoin
in preventing early and late post-traumatic seizures, whereas Sodium valproate showed poor efficacy.
Key words: Post-traumatic seizures (PTS), Traumatic brain injury (TBI), early post-traumatic seizures (ePTS), Phenytoin, Levetiracetam, Sodium
valproate.

INTRODUCTION
Traumatic brain injury is contemplated to be a utmost health
problem, particularly in urban trauma centres with a generic
difficulty in emergency properties.1,2 Its consequential
complications such as changes affecting the language, thinking ,
emotions or sensation, which may not be easily evident and lack
of knowledge among the public, therefore it is cited as ‘silent
epidemic’.3 A seizure is the’ physical response to abnormal
electrical activity in the brain’. 4Post traumatic seizures have been
used to describe the seizure occurrence after head trauma and they
are believed to be incidentally related to the trauma itself.5They
are arise from the traumatic brain injury and brain harm caused
by physical trauma.6 Generally post-traumatic seizures are
classified into three categories based on the seizure occurrence
after the brain injury as-‘immediate seizures’,’ early seizures’,
and’ late seizures’. Immediate seizures refers to those which
occurs at or minute after the thwack; early seizures are those that
occurs within a week of the brain injury whereas as those that
occurs after the week of the brain injury are called as late
seizures.7,8,9 The actual therapy for TBI patients depends on the
particular injuries that the patient has succoured, well timed
diagnosis, imaging results and clinical data.1,10 In a study
performed for identifying the brain injury associated with
development of seizures in particular species; it has shown that
the enhanced risk of seizures after TBI generally depends on the
injury severity and time from its occurrence.11 An age of 65 or
older, a skull fracture, brain bruise with subdural hematoma, and
consciousness deficient or amnesia (more than one day) are
considered to be a vital risk factors for the later seizures.11,12,13

The time course of the risk and the risk factors are considered to
be a notable factors for designing the seizure prophylaxis
studies.14 The outcomes of patients with TBI varies according to
the age; in a study conducted by Aisekainen et al expressed that
children are more susceptible to early seizures, whereas
adolescents and adults are more prone to late seizures.15,16
Antiepileptic’s have been used for many years to prevent the
development of posttraumatic seizures. The prophylactical use of
the phenytoin was effective, which was proposed by early
retrospective studies.17,18,19 Nevertheless , succeeding
prospective, double blind trials of treatment with phenytoin and
lower doses other antiepileptic’s like phenobarbital failed to
show that such treatment had more benefit than placebo.20,21,22,23
Levetiracetam has shown to have similar efficacy in preventing
the seizures after the traumatic brain injury which was proposed
by a study conducted by Syed Nabeel Zafar et al. However there
is a limited evidence regarding this statement, further studies need
to be conducted.24 Sodium valproate has less side effects and it
has been recommended to the traumatic brain injury patients.
There is evidence from the clinical trials that it has no effect on
reduction of late posttraumatic seizures. It has been suggested that
the early posttraumatic seizures progression can be prevented by
the Sodium valproate administration.25
MATERIAL AND METHODS
It is a prospective, comparative and observational study
conducted in patients from Mahatma Gandhi Memorial hospital,
Warangal. Patients were explained about the study and informed
consent forms were obtained by explaining them in their local
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language. Institutional Human Ethical Committee Endorsement
was obtained after submission of protocol and IHEC No. is
MGM/VCOP/PHARMD/V/08/2018.
Inclusion criteria:
Patients are included into the study based on the following criteria
for severe brain injury: A bruise on the cortical region which is
visible on CT scanning. Hematoma of the epidural, subdural or
intra cerebral regions. The skull fracture which is of depressed
type. The wound which is deeply pierced into the head. A seizure
within 24 hours of injury or a score of 10 or less on the Glasgow
Coma Scale on admission.
Exclusion criteria:
Exclusion criteria for the study subjects includes: Patients with
age less than 16 years. The meantime between brain injury to
administration of the study drug is greater than the 24 hours,
Female patients who are either in pregnancy or lactation
condition. Patients with history of chronic alcoholism. The
previous history of head injury. The occurrence of seizures before
injury or the administration of anti-seizure medication before
study-drug loading. Previous neurosurgery involving penetration
of Dura or another previous neurologic condition that might
predispose the patient to seizures.
Study design:
It is a prospective observational, comparative study design and
the patients who were taking Phenytoin 100 mg, Levetiracetam
500 mg and Sodium valproate 100 mg were included.
Clinical response assessment:
The efficacy of drugs in preventing the seizure control was
assessed by considering the seizure onset . Our research outcomes
were assessed based on the occurrence of seizures, which were
categorised as: Immediate onset- The incident of seizures within
24 hours of drug administration, early onset- The event of
seizures within a week of drug administration and Late onset- The
seizures which develop either on day 8 or later.
RESULTS
Demographics and baseline
population:
This is presented in table 1

characteristics

of

study

Distribution of patients according to gender:
A total of 79 patients included in the study of which maximum
numbers of subjects were males 54(70%) than females
23(30%).This is presented in figure 1.
Distribution of patients according to age:
Distribution of patients according to their age group was overall
79 patients were included in the study of which age group
between 18-20 were 7 (9%), age group between 21-30 were 23
(29%), age group between 31-40 were 22(28%), age group
between 41-50 were 19(24%), age group between 51-60 were
5(6%) and age group above 60 were 3 (4%). From all these groups
maximum number of subjects were in between age of 21-50
years. This is presented in figure 2.
Distribution of patients according to their type of injury:
From the selected population most of the patients having Epidural
hematoma (EDH) were 36(45%), followed by subarachnoid
hematoma (SAH) were 16(20%), Sub Dural hematoma (SDH)
were 21(18%) and intra cerebral hematoma (ICH) were
6(8%).This is presented in figure 3 .

Distribution of patients on phenytoin according to occurrence
of seizures:
Out of 30 patients who were on with phenytoin, early onset was
seen in 2 patients, late onset was seen in 9 patients and no seizure
onset was seen in 19 patients. This is presented in figure 4 .
Distribution of patients on levetiracetam according to
occurrence of seizures:
Out of 24 patients who were on with levetiracetam, early onset
was seen in 4 patients, late onset was seen in 6 patients and no
seizure onset was seen in 14 patients. This is presented in figure
5
Distribution of patients on sodium valproate according to
occurrence of seizures:
Out of 25 patients who were on with sodium valproate, immediate
onset was seen in 5 patients, early onset was seen in 7 patients,
late onset was seen in 9 patients and no seizure onset was seen in
4 patients. This is presented in figure 6.
Comparison of phenytoin, levetiracetam, and sodium
valproate based on seizure occurrence:
From a total of 79 patients who were divided into three groups of
phenytoin, levetiracetam and sodium valproate. Immediate onset
type of seizures was observed only in patients treated with
Sodium valproate. Early onset type of seizures was observed in a
maximum number in patients treated with Sodium valproate
Sodium valproate 5 followed by patients with Levetiracetam 4
and Phenytoin 2. Late onset type of seizures were occurred
maximum in patients treated with Sodium valproate and
Phenytoin 9 followed by Levetiracetam 6.The absence of seizures
were found to be maximum in patients who were treated with
Phenytoin which was19 followed by Levetiracetam and Sodium
valproate as 14 and 4 respectively. This is presented in figure 7.
DISCUSSION
Early post traumatic seizures are thought result from direct effect
of brain damage caused by physical trauma to brain. The
probability of development of seizures based on the type of injury
and severity of the person. For example those with penetrating
injuries and bleeding with in the brain confer a high risk. 26
According to the guidelines of the Brain Trauma Foundation and
American Association of Neurosurgery (AAN) which are
according to the current available literature, the prophylactical
use of anti-epileptical drugs should be administered only during
the first week after a moderate or severe traumatic brain injury.
Earlier prophylaxis for post-traumatic seizures in patients who are
encountered with the risk factors will going to be advantageous.
27, 28

In our study we observed that efficacy of levetiracetam was
relatively similar to phenytoin in preventing early post traumatic
seizures. Our results were similar to research conducted by Jones
KE et al. in 2008. 29
In present study the efficacy of sodium valproate in preventing
early post traumatic seizures was low compared to phenytoin. Our
results were similar to research conducted by Gail D.Anderson
et.al in 1999. 30
In our study we noticed that patients of age group of 18-50 were
found to be dominant which is in comparison to other age groups
and it is in contrast with a clinical research done by Ch. Jyothi in
2017. 31 but in smaller number of population.
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Table-1: demographics and baseline characteristics of study population
Characteristics
Gender
Males
Females
Age(years)
18-20
21-30
31-40
41-50
51-60
>60
Post traumatic seizures
Yes
No

Phenytoin

Levetiracetam

Sodium valproate

13
16

24
1

17
6

1
6
9
8
3
2

3
9
6
4
2
0

1
8
7
7
0
0

11
19

10
14

21
4

Figure 1: Distribution of patients according to gender

Figure 2: Distribution of patients according to age

Figure 3: Distribution of patients according to type of injury

Figure 4: Distribution of patients on phenytoin according to
occurrence of seizures

Figure 5: Distribution of patients on levetiracetam according to
occurrence of seizures

Figure 6: Distribution of patients on sodium valproate according to
occurrence of seizures
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Figure 7: Comparison of phenytoin, levetiracetam, and sodium valproate based on seizure occurrence

In our study 42(53%) of the study population showed early post
traumatic seizures where as a study conducted by Rajashekar
reballi et al.32 have found that 40% of study population with
traumatic brain injury developed seizures and found that there
was significance decrease in incidence of epilepsy.
CONCLUSION
From our research we culminate that the phenytoin and
levetiracetam have shown relative efficacy regarding the
prevention of early post traumatic seizures whereas sodium
valproate had showed poor efficacy. Further studies can be
performed by adding a new drug to sodium valproate as add on
therapy to enhance its efficacy in prevention post traumatic
seizures.
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