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Abstract  Original Research Article 
 

Objective: Aim was to find out the prevalence of provoked seizures, etiology, types of seizure and the immediate 

outcome in children 2 months to 18 years presenting with first episode of seizure. Methods: This was a Prospective 

Cross Sectional Observational hospital based study carried out in Nazareth Hospital, Shillong. All children 2 months 

up to 18 years of age admitted in the Department of Pediatrics, Nazareth Hospital, Shillong, Meghalaya, India 

presenting with first episode of seizure were included in the study. Results: A total of 80 patients were included in the 

study, 57% were male and 43% were female. Most of the cases, (72.5%) belonged to the age group 2 months to < 5 

years of age and were from rural area (60%). Fever was present in 78.7% of the patients. GTCS (87%) was the most 

common clinical type of seizure followed by focal seizures which was 13% (p < 0.001). 77% of the seizures in the 

enrolled patients were provoked seizures and febrile convulsion (49%) was the commonest etiology of provoked 

seizure, followed by acute infarct, neurocysticercosis and 21% patients had seizure disorder. In 84% of the provoked 

seizures, fever was the provoking factor (p < 0.03). Of the total 1495 admission during the study period of one year (1
st
 

January to 31
st
 December 2017), 110 children presented with the first episode of seizure. Thus prevalence in our study 

was 7.35. Conclusions: In our study, of the 80 enrolled children with first episode of seizures, majority of the seizures 

were provoked seizures, GTCS type, children belonging to 2 months to 5 years age group were mainly affected, with 

male predominance and fever was found to be the most common provoking factor for seizure.  
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INTRODUCTION 
A seizure is a transient occurrence of sign and 

symptoms resulting from abnormal excessive or 

synchronous neuronal activity in the brain. Seizures 

broadly can be divided into two large categories 

namely, generalized and focal. Focal seizures denote 

activation of neurons activation of one part of cerebral 

hemisphere whereas generalized seizures indicate 

synchronous involvement of all of both hemisphere [1]. 

 

Approximately 4-10% of children experience 

at least one seizure (febrile or afebrile) in the first 16 

years of life [2]. The incidence is highest in children 

younger than 3 years of age, with a decreasing 

frequency in older children [3].
 
Epidemiologic studies 

reveal that approximately 150,000 children will sustain 

a first-time, unprovoked seizure each year, and of those, 

30,000 will develop epilepsy [2]. Seizure disorder is a 

general term that is usually used to include any one of 

the several disorders, including epilepsy, febrile 

seizures and possible single seizures and symptomatic 

seizure secondary to metabolic, infection or other 

etiologies (e.g. hypocalcemia, meningitis). Epilepsy is a 

disorder of the brain characterized by an enduring 

predisposition to generate seizure and by the neuro 

biologic, cognitive, psychological and social 

consequence of this condition [1]. Provoked seizures 

occur secondary to an acute problem affecting brain 

excitability such as electrolyte disturbance [1]. An 

unprovoked seizure is one that is not an acute 

symptomatic seizure [1]. 

 

Need for this Study 

There is paucity of data regarding the 

prevalence and occurrence of seizures in children from 

north-east India especially Meghalaya. Also the various 

etiologies of the first seizure, and possible future 

outcome of the seizure episode may not be similar to 

other populations in India and other parts of the world. 

Pediatrics & Neonatology 
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AIM 
To find out the following with regards to the 

first seizure in children in the age group of 2 months to 

18 years:- 

1. Prevalence of provoked seizure 

2. Etiology of seizure 

3. Type of seizure 

4. Immediate outcome  

 

METHODS 
This study was conducted in the Department of 

Pediatrics & neonatology, Nazareth Hospital, which is a 

private post graduate teaching hospital in Shillong, 

Meghalaya, India. This is a Prospective Cross Sectional 

Observational hospital based study. Sample size has 

been calculated using the following formula where: -

n=Z
2
1-  (1-P)/d

2 
where Alpha:-level of significance, 

Z:-1.96, Alpha: - 5%, P:-84%, d:-8%. Sample size was 

calculated to be 80. Study duration was one year from 

1
st
 January 2017 to 31

st
 December 2017. All children 2 

months up to 18 years of age admitted in the 

Department of Pediatrics, Nazareth Hospital, Shillong, 

Meghalaya presenting with first episode of seizure were 

included in the study. Children who expired before 

clinical and diagnostic workup could be completed and 

those in whom a reliable history was not available were 

excluded from the study. Ethical approval for 

conducting this study was obtained from institutional 

ethics committee. All children were enrolled only after 

obtaining informed consent from parent/ guardian. 

Demographic data such as age, sex, place of residence, 

socio economic status etc were recorded. Detailed 

history and physical examination including a thorough 

neurological examination were conducted on enrolled 

children. Relevant investigations such as routine blood 

investigations, biochemical tests such as blood sugar, 

electrolytes, CSF examination, neuroimaging etc. were 

done as per department protocol. Neuroimaging and 

CSF analysis were not done in all enrolled patients and 

were guided by the clinical condition of the patient. 

Standard protocols were followed in deciding the need 

for these investigations. 

 

Statistical Analysis 
Data was entered in SPSS Version 22.0. The 

tests used for analysis are Percentage Analysis, Large 

sample tests, Chi-square test of association and Fisher’s 

test. 

 

RESULTS 

 
Fig-1: Study flow chart 

 

Total cases enrolled in the study were 80. Fifty 

eight (72.5%) cases with first episode of seizure 

belonged to the age group of 2 months to < 5 years and 

association with age was found to be statistically 

significant (p<0.0001). In this study, 46 (57%) cases 

with first episode of seizure were male, 34 (43%) of 

cases were female.  

 

Table-1: Distribution of enrolled subjects according to the different age groups 

 

FEVER  

AGE 

2 MONTH - <5 YEARS 

(N = 58) 

5 YEARS TO <12 YEARS 

(N = 16) 

12 YEARS TO 18 YEARS 

(N = 6) 

Number 

of Patients 

Percentage  Number of 

Patients 

Percentage Number of 

Patients 

Percentage 

FEVER PRESENT 50 86.2% 11 68.8% 2 33.3% 

FEVER ABSENT 8 13.8% 5 31.3% 4 66.7% 

 p < 0.001 p = 0.16 p = 0.44 

 

It was seen in this study that 48 (60%) cases 

were from rural area and 32 (40%) from urban area. 

This difference was found to be statistically significant 

(p<0.007). In total 58 cases with first episode of seizure 

in the age group 2 months to < 5 years, 50 (86.2%) 

cases were with fever and in only 8 (13.8%) cases, fever 
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was absent. This difference was found to be statistically 

significant (p < 0.001). Majority of first episodes of 

seizure that were associated with fever were present in 2 

months to 5 years age group. 77% of the first episode of 

seizures were provoked and 23% were unprovoked. 

This difference was found to be statistically significant 

(p < 0.001). 
 

In 84% of first episode of provoked seizures, 

fever is the provoking factor. This has been found to be 

statistically significant (p < 0.03). Generalized tonic 

clonic seizure was found to be the predominant type of 

seizure. GTCS occurred in 83% patients of first episode 

of seizure and focal seizures occurred in 13% and this 

difference was found to be statistically significant (p 

<0.001).  
 

Of all the patients who had first episode of 

seizure along with fever, 90.50% had GTCS and 9.50% 

had focal seizures and this difference was found to be 

statistically significant (p <0.03) using the test of 

independence. 
 

Out of total 80 patients of first episode of 

seizure, CSF analysis was indicated and performed for 

58 patients (72%). CSF analysis was not required for 22 

patients. CSF analysis was abnormal in 13.8% of cases, 

all of whom were in the age group 2months to < 5years 

of age. 

 

CT scan brain was indicated and performed in 

38 children. In this study, haemorrhage and infarct were 

the abnormalities that were found in 6 (30%) of 20 

children and 1 (2%) of 20 children in the age group of 

2mo to < 5 yrs for whom CT scan was performed. NCC 

was present only in 6 (33.3%) out of 18 children above 

5 years of age for whom CT scan was performed. Out 

of the 6 patients of infarcts in the 2mo to < 5 yrs age 

group, 3 had Leigh disease (bilateral basal ganglia 

infarct). 

 

EEG was performed for 24 patients, of whom 

17 (70.83%) patients had abnormal EEG. 

 

Febrile convulsion was the commonest 

diagnosis in this study with (49%) of patients presenting 

with fever and convulsion. The other common diagnosis 

were seizure disorder (21%) and meningo encephalitis 

with acute infarct (11.4%).  

 

On analysis of immediate outcome, it was 

found that 3 (3.75%) patients died, 13 (16%) were 

discharged with sequelae, while 64(80%) recovered and 

were discharged without sequelae. The various sequelae 

with which the patients were discharged included global 

developmental delay, various focal neuro deficits. 

 

Table-2: Distribution of the various etiologies of first episode of seizure 

 DIAGNOSIS TYPE OF SEIZURE 

GTCS FOCAL 

Number of Patients (N=70) Number of Patients (N=10) 

1 Febrile convulsion 34 (49%) 0 

2 Neurocystecercosis 0 (0%) 6 (60%) 

3 Meningoencephalitis 6 (9%) 1 (10%) 

4 Sturge weber syndrome 0 (0%) 1 (10%) 

5 Seizure disorder 15 (21.4%) 2 (20%) 

6 Meningitis 3 (4%) 0 

7 Severe sepsis 7 (10) 0 

8 TB meningitis 2 (2.8%) 0 

9 Meningitis with hydrocephalus with incranial bleed 1 (1.4%) 0 

10 Shigella encephalopathy 1 (1.4%) 0 

11 Post Infectious Glomerulonephritis with hypertensive 

encephalopathy 

1 (1.4%) 0 

 

Table-3: Distribution of enrolled patients according the occurrence of neuro-sequelae 

 

DIAGNOSIS 

SEQUELAE 

Without sequelae With sequelae Died 

Number of Patients Number of Patients Number of Patients 

Febrile convulsion 34 0 0 

Seizure disorder 17 0 0 

Neurocysticercosis 6 0 0 

Meningoencephalitis 2 4 1 

Severe sepsis 5 1 1 

Meningitis 2 1 0 

PIGN with hypertensive encephalopathy 1 0 0 

Meningitis with hydrocephalus with intracranial bleed 0 0 1 

Shigella Encephalopathy 1 0 0 

TB Meningitis 1 1 0 

Sturge Weber Syndrome 0 1 0 
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Table-4: Distribution of enrolled patients according to the association of fever and clinical types of seizure and 

relation to provoked seizures 

VARIABLES CATEGORY OF SEIZURE p value 

PROVOKED UNPROVOKED 

Number of Patients Percentage Number of Patients Percentage  

Gender MALE 36 76.1% 10 23.9% 0.17 

FEMALE 27 79.4% 7 20.6% 

Age 2MONTH -<5 YEARS 51 86.2% 7 13.8% <0.001 

5YEAR TO <12 YEAR 9 56.3% 7 43.8% 0.16 

12 YEARS TO 18 YEARS 3 50.0% 3 50.0% 0.44 

Fever FEVER PRESENT 53 82.5% 10 17.5%  

<0.03 FEVER ABSENT 10 58.8% 7 41.2% 

Type  

Of Seizure 

GTCS 55 69% 15 11%  

<0.001 FOCAL 8 80.0% 2 20.0% 

 

DISCUSSION 
This study was a hospital based prospective 

study of children with first episode of seizure admitted 

in the department of Pediatrics & Neonatology, 

Nazareth Hospital, a tertiary care centre in the Shillong, 

the capital of the state of Meghalaya in the north eastern 

region of India from 1
st
 January 2017 to 31

st
 December 

2017. 

 

Prevalence 

Total admissions during the study period were 

1495 (patients aged 2 months to 18 years), out of which 

213 were patients with seizure and 110 were patients 

with first episode of seizure . Hence, prevalence of first 

episode of seizure in 2 month to 18 years of age in our 

study was 7.3 % in the year 2017, which is similar to 

the study conducted by Adhikari et al., [4]. 

 

The prevalence in our study was higher as 

compared to 2.1% in a study by Gogoi et al., [6], and 

2% in other similar studies [5, 7-11] and 1% by Chen et 

al., [12]. 

 

Clinical Seizure Type 

In our study GTCS (83%) was more common 

than focal seizures (13%), with which patients 

presented to hospital. This difference was found to be 

statistically significant (p < 0.001). Similar higher 

prevalence of GTCS was also obtained in other studies 

[5-13]. The prevalence of focal seizures (13%) were 

more common as compared to study by Gogoi et al., in 

which focal seizure was (9.2%) [5], but it is much less 

than 19.8% [10] of focal seizure found in study by 

Adhikari et al., [4] probably due to high incidence of 

neurocysticercosis (7.5%). 

 

Etiological Profile 

In our study, 77% cases of first episode of 

seizure were provoked seizures and this proves the 

hypothesis of the study. This result was found to be 

statistically significant (p < 0.001). This signifies that 

most of the seizures are provoked due to some 

underlying cause.  

 

This result is similar to other studies, such as a 

prevalence of 75% in the study conducted by Jan et al., 

[14], 83% by Gogoi et al., [6] similar higher prevalence 

is present in the study by Martindale et al., [5]. 

 

Febrile convulsion (49%) is the most common 

etiology for the first episode of seizure in children, 

followed by seizure disorder, meningoencephalitis and 

neurocysticercosis. While in older age group, seizure 

disorder and neurocysticercosis were found to be the 

most common etiology for first episode of seizure. 

 

Immediate Outcome 

In our study, 3 patients died, 13 were 

discharged with sequelae, while 64 recovered and were 

discharged without sequelae. The various sequelae with 

which the patients were discharged included global 

developmental delay, various focal neuro deficits etc.  

 

Mortality in our study was 3.7% which is 

similar to the study conducted by Adhikari et al., [4] 

3.1% in the study by Idro et al.,
 
[7] while it is much less 

as compared to study conducted by Gogoi et al, which 

has mortality of 9.2% [6].  

 

Febrile seizure, neurocysticercosis, seizure 

disorder, hypertensive encephalopathy and Shigella 

encephalopathy had no neurological sequelae and were 

discharged after recovery. 

 

LIMITATIONS 
Nazareth hospital caters to Class 3 and Class 4 

population according to modified Kuppuswamy 

socioeconomic scale and due to resource constraint, 

complete investigations to identify causes like inborn 

errors of metabolism and other syndromic evaluation 

could not be done.  

 

This study was conducted for a period of 1 

year and therefore study population was less. In our 

study only immediate outcome was considered, 

therefore scholastic performance and neurological 

dysfunction could not be studied. 
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Epilepsy requires long term follow up for 

recurrence of seizures to occur and it cannot be 

diagnosed with first episode of seizure. 

 

CONCLUSION 
In our study, of the 80 enrolled children with 

first episode of seizures, majority of the seizures were 

provoked seizures, GTCS type, children belonging to 2 

months to 5 years age group were mainly affected, with 

male predominance and fever was found to be the most 

common provoking factor for seizure.  
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