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ABSTRACT
Background: Seizure is one of the common causes of childhood hospitalization with significant mortality and
morbidity. Current study is to find the etiology of seizure and classify seizure into various types and age groups
presenting to tertiary center in Department of pediatrics VCSGGIMS and R Srinagar Pauri, Gharwal, Uttrakhand,
India.
Methods: This was a hospital based prospective study carried out from 1st Jan. 2014 to 31st Dec 2014. Variables
collected were demographics, clinical presentations, laboratory tests, brain imaging studies, electroencephalography,
diagnosis and hospital course.
Results: A total of 276 patients were admitted for seizures with 172 (62.3%) males and 104 (37.7%) females. Among
these patients, 148 (53.5%) presented with fever and 157 (56.8%) of children were less than 5 years of age.
Generalized tonic-clonic seizure was the most common seizure type (69.2%) followed by partial (19.2%), absence
(2.8%), myoclonus (1.6%) and others (6.9%). Seizure disorder (33.7%), febrile seizures (30%), CNS infections
(meningitis 6.1%, encephalitis 6.5% and Tubercular meningitis 1.8%) and neurocysticercosis were other common
etiologies. Abnormal brain images were noted in 55 (45.45%) out of 121 patients and most common abnormality was
neurocysticercosis 33(12%).
Conclusions: Acute episode of seizure is one of the causes for hospitalization. It can be concluded from present study
that most of seizures caused by febrile seizures and CNS infections (meningitis and encephalitis, neurocysticercosis)
can be managed better with prompt interventions. Children presenting with unprovoked seizure need prolonged
follow up with neurophysiologic studies and neuroimaging (CT or MRI) for better understanding of childhood
seizure.
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INTRODUCTION
Acute seizures are a common neurological symptom in
sick children. In patients with fever, they include febrile
seizures, acute symptomatic seizures (e.g. in a child with
meningitis) or initial seizures in a child with epilepsy or
epilepsy syndrome.1-3 Worldwide, febrile seizures are the
most common type of acute seizures in children.4 Most
are associated with infections and have a good outcome.5

In tropical countries, febrile seizures are common but the
prevalence of acute symptomatic seizures (which have a
poorer outcome) may be higher than Western countries.6-8
The incidence of both acute seizures and febrile status
epileptics is higher and the outcome is worse since the
etiology is different.2,6,8-11 Acute seizures are therefore a
major risk factor for neurological and cognitive
impairment and for the development of epilepsy.12-17 The
incidence is highest in children less than 3 years of age,
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with a decreasing frequency in older children.18 Seizures
account for about 1% of all emergency department visits,
and about 2% of visits of children's hospital emergency
department visits.19 In most of the studies, febrile seizures
were reported to be the most common type seen in the
pediatric population and account for the majority of
seizures seen in children younger than 5 years of age.19,20
Central nervous system (CNS) infections are the main
cause of seizures and acquired epilepsy in the developing
world.20,21 Geographical variations determine the
common causes in a particular region. Acute seizures are
common in meningitis, viral encephalitis and
neurocysticercosis and in most cases are associated with
increased mortality and morbidity, including subsequent
epilepsy.22-24 The standardized mortality rate (SMR) is
highest in the youngest patients and in those with
symptomatic seizure.25 It is not always immediately clear
which laboratory and imaging examinations should be
performed when children are admitted with seizures.
Children admitted in emergency department with new
onset of non-febrile seizure are often evaluated using
cranial computed tomography (CT).26,27 Treating
physician have to decide for further investigations
including septic screen, metabolic studies, lumbar
puncture and electroencephalogram (EEG) for patients
who present with a first attack of seizure.

This was a prospective hospital-based study conducted in
the Department of pediatrics VCSGGIMS and R Srinagar
Pauri, Gharwal, Uttrakhand, India, during period of 1 st
January 2014 to 31st December 2014. A total of 2173
children in the age group 6 months to 15 years were
admitted in the Pediatric Department.

(LAMA), mortality and referral to other institutions were
also recorded. Patients were divided into two groups
based on whether the seizure was with or without fever,
comprised patients with temperature recorded greater
than or equal to 38°C, and less than 38°C. Seizure type
classification, including generalized tonic-clonic (GTC),
absence, myoclonic, partial and other seizures types was
based on the Commission on Epidemiology and
Prognosis, 1993 International League Against Epilepsy.28
Febrile seizure was defined by the 1993 International
League Against Epilepsy as, “an epileptic seizure
occurring in childhood after 1 month of age, associated
with febrile illness not caused by an infection of the
central nervous system (CNS), without previous neonatal
seizure or previous unprovoked seizure, and not meeting
criteria for other acute symptomatic seizure”. In addition,
febrile seizures were classified as simple febrile seizures
or complex febrile seizures. A simple febrile seizure lasts
less than 15-minutes, is initially generalized in nature,
and occurs once during a 24-hour period. In contrast, a
complex febrile seizure lasts more than 15 minutes, has
focal features at any time, or recurs within a 24-hour
period.28 Other etiologies including meningitis and
encephalitis were diagnosed on the basis of recorded
clinical and laboratory investigation and verified with
standard reference.29 Furthermore, patients were divided
into three age groups: age group (6 months-5 years), age
group (6-10 years) and age group (11-15 years).
Variables including age, sex, type of seizure, associated
symptoms, family history of seizure or epilepsy,
developmental
history,
laboratory test
results,
neuroimaging examinations, EEG findings, duration of
hospital stay, diagnosis and final outcome were compared
between febrile and afebrile group. These variables were
also compared among children of different age groups.

Inclusion criteria

Statistical analysis

•

Exclusion criteria

Descriptive statistics and testing of hypothesis were used
for the analysis. The data was analyzed using Statistical
Package for the Social Sciences (SPSS) for Windows
Version 16.0 (SPSS Inc; Chicago, IL, USA). P <0.05 was
considered as statistically significant.28

•

RESULTS

METHODS

Among these, 276 children (12.7%) were admitted
with presenting complain of seizure and were
included in the study.

Children with seizures onset after hospitalization
were excluded.

The following information was obtained from the
medical records of each patient: age (range from 6
months to 15 years), sex, type of seizure, associated
symptoms (fever, cough, rhinorrhea, vomiting, diarrhea
and headache), family history of seizure or epilepsy,
developmental history, laboratory test results (white
blood count, C-reactive protein, serum electrolytes, blood
sugar and cerebrospinal fluid (CSF) analysis,
neuroimaging; CT scan head or cranial magnetic
resonance imaging (MRI), electroencephalography
(EEG) findings, duration of hospital stay, final diagnosis.
Final outcome was recorded in four categories:
discharged after recovery, left against medical advice

There were a total of 2173 patients admitted to the ward
between 6 months to 15 years of age during the study
period. As shown in Table 1, out of 2173 patients only
276 (12.7%) children fulfilled the inclusion criteria, of
seizures as a presenting complaint. Among 276 children
157 (56.8%) were in the age group 6 months to 5 years
and were associated with fever in 115 (78%) of cases (p
<0.05). Fever was present on admission in 148 (53.5%)
of children. Afebrile seizure were common 48 (78.7%) in
age group 11 to 15 years. There were 172 (62.3%) males
and 104 (37.7%) female, male to female ratio (p value
≤0.05). Generalized tonic clonic seizures were the
commonest seizure type in this study 191 (69.2%), these
were followed by partial seizure 55 (19.2%), absence 8
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(2.8%), myoclonic 3 (1.6%) and 121 (82%) of GTC
seizures were febrile (p <0.05). Other seizures types

including tonic, atonic comprised remaining 19 (6.9%) of
cases.

Table 1: Demographic data of patients presenting with seizure and type of seizure.
Variables
Sex
Age

Type of seizure

Sub variables
Male
Female
6 months to 5 year
6 year to 10 year
11 year to 15 year
GTC
Partial
Absence
Myoclonic
Others

No fever n=128 (%)
73 (57)
55 (43)
42 (33)
38 (30)
48 (37.5)
70 (55)
36 (28)
7 (5)
3 (2.3)
12 (9.3)

Fever n=148 (%)
99 (67)
49 (33)
115 (78)
20 (13.6)
13 (8.7)
121 (82)
19 (12.5)
1 (0.7)
0
7 (4.7)

Total n=276 (%)
172 (62.3)
104 (37.7)
157 (56.8)
58 (21.1)
61 (22.1)
191 (69.2)
55 (19.2)
8 (2.8)
3 (1.6)
19 (6.9)

Table 2: Patient analysis with seizures in terms of sex, CSF analysis, brain imaging, EEG and diagnosis.
Variables
Sex
CSF analysis
Brain image
EEG

Diagnosis

Sub variables
Male
Female
Normal
Abnormal
Normal
Abnormal
Normal
Abnormal
Febrile seizure
Seizure disorder
Neurocysticercosis
Meningitis
Encephalitis
Cerebral palsy
Tubercular meningitis
Hypertensive encephalopathy
Others

6 months to 5
years n (%)
106 (67.5)
51 (32.4)
86 (80.3)
21 (19.6)
32 (64)
18 (36)
40 (52.6)
36 (47.3)
83 (52.9)
34 (21.6)
5 (3)
9 (5.7)
10 (6.3)
3 (1.9)
2 (1.3)
1 (0.6)
10 (6.4)

6 years to 10
years n (%)
36 (62)
22 (37.9)
18 (60)
12 (40)
17 (51.5)
16 (48.5)
18 (39.1)
28 (60.9)
28 (48)
11 (19)
5 (8.6)
5 (8.6)
2 (3.4)
2 (3.4)
3 (5.2)
2 (3.4)

11 years to 15
years n (%)
30 (49.2)
31 (50.8)
13 (62)
8 (38)
17 (44.7)
21 (55.3)
17 (33.3)
34 (66.7)
31 (50.8)
17 (28)
3 (4.9)
3 (4.9)
1 (1.6)
1 (1.6)
1 (1.6)
4 (6.6)

Total
n (%)
172 (62.3)
104(37.7)
117 (74)
41 (25.9)
66 (54.5)
55 (45.45)
75 (43.3)
98 (56.6)
83 (30)
93 (33.7)
33 (12)
17 (6.1)
18 (6.5)
6 (2.2)
5 (1.8)
5 (1.8)
16 (5.8)

Table 3: Outcome in relation to gender, fever and diagnosis.
Variables
Sex
Fever

Diagnosis

Total

Sub variables
Male
Female
Present
Absent
Febrile seizure
Seizure disorder
Neurocysticercosis
Meningitis
Encephalitis
Cerebral palsy
Tubercular meningitis
Hypertensive encephalopathy
Others

Discharged n (%)
157 (91.3)
91 (87.5)
131 (88.5)
117 (91.4)
82 (98.7)
88 (94.6)
32 (97)
13 (76.4)
12 (66.6)
4 (66.7)
2 (40)
5 (100)
10 (62.5)
248 (90)

LAMA n (%)
4 (2.3)
7 (6.7)
6 (4)
5 (3.9)
1 (1.2)
2 (2.1)
1 (3)
2 (11.8)
2 (11.1)
1 (16.7)
1 (20)
1 (6.2)
11 (4)

Died n (%)
9 (5.2)
4 (3.8)
9 (6.1)
4 (3.1)
2 (2.2)
2 (11.7)
3 (16.6)
2 (40)
4 (25)
13 (4.7)

Referred n (%)
2 (1.2)
2 (1.9)
2 (1.3)
2 (1.6)
1 (1.1)
1 (5.6)
1 (16.7)
1 (6.2)
4 (1.4)
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Seizures were more common in males in age group 6
months to 5 years 157 (56.8%) followed by 58 (21.1%) in
6year to 10 years and (22.10%) in the age group 11 to 15
years.
Table 2 showing lumbar puncture was performed in 158
(57.2%) children with abnormal reports in 41 (25.9%).
CSF was reported abnormal only in (19.6%) of children
in the younger age group (6 months to 5 years) as
compared to patients in older age groups.
Neuroimaging was done in 121 (43.8%) children
admitted with seizures, 21 (55.3%) patients were showing
abnormal neuroimaging in age group 11 to 15 years. so,
frequency of abnormal neuroimaging was noticed more
in older than younger age groups patients. Neuroimaging
had revealed abnormalities in total 55 (45.5%) patients
and most common finding was neurocysticercosis in 33
children, more common in higher age groups.
Electroencephalogram (EEG) was done in 173 (62.7%)
children and had abnormal reports in 98 (56.6%) of cases.
Percentage of abnormal EEG patients was more in age
group 11 year-15 year 34(66.7%).
Table 2 showing childhood seizure disorder was
commonest diagnosis 93(33.7%) followed by febrile
seizures 83 (30%), neurocysticercosis 33 (12%),
meningitis 17 (6.1%) and encephalitis 18 (6.5%). Other
diagnosis made were cerebral palsy 6 (2.2%), tubercular
meningitis 5 (1.8%), hypertensive encephalopathy 5
(1.8%). Miscellaneous etiologies including electrolyte
imbalance
(hypoglycemia,
hypocalcaemia),
hydrocephalus, neurocutaneous syndrome, intracranial
hemorrhage, brain abscess, congenital malformations of
central nervous system, hepatic and enteric
encephalopathy accounted for remaining 10 (6.4%) of
cases. Final outcome was noted as discharge, death
during hospital stay, left against medical advice and those
referred to other specialty center for further management.
Table 3 showing thirteen (4.7%) of children died in
hospital, 11 (3.9%) had left against medical advice, 4
(1.4%) cases were referred and remaining were
discharged after successful treatment. There was an
insignificant difference in outcome between male and
female, those with or without fever.
DISCUSSION
This was a hospital based prospective study of children
admitted with acute episode of seizure in a tertiary care
center in the Department of Pediatrics, VCSGGIMS and
R Srinagar Pauri, Gharwal, Uttrakhand, India. It aimed in
studying demographics, clinical seizure types, etiologies
and outcome during the hospital stay of those children.
Neonates and infants under 6-months of age were
excluded from the study because frequently they have
conditions
like
septicemia,
hypoxic
ischemic

encephalopathy, metabolic disorders which comprise one
spectrum of diseases.30
Most studies show high incidence of seizures in younger
children with a decreasing frequency in older age group
and more common in males.19,21 Most children with
seizures in present prospective study were younger than 5
years of age. Seizure was associated with fever in 53.6%
of cases. Most studies show generalized seizures are
much more common compared to partial seizure.20,21 In
the current study generalized tonic-clonic was
commonest seizure type and found to have higher
incidence among febrile children. Partial seizure was
common among children of developing countries with the
setting of high incidence of neurocysticercosis.23
Partial seizures represented only 55 (19.2%) of children
in the current study. In this study abnormal neuroimaging
was present in 55 (45.5%). There seems role of routine
neuroimaging in afebrile children with seizures in age
group more than 5 years in developing countries with
high prevalence of neurocysticercosis. AAP recommends
lumbar puncture for febrile seizure children aged less
than 12-months.30 CSF abnormality was more in children
of age groups more than 5 years compared to younger age
group. Lumbar puncture may be done in selected children
guided by physical finding to rule out CNS infections in
older children. There are many possible etiologies of a
first seizure attack in children, including infection,
neurologic/ developmental causes, traumatic head injury,
toxins, and metabolic disturbances.20 Febrile seizures
have been reported to be one of the most common causes
of seizure attack in children.20 Authors found that febrile
seizures (52.9%) were the main etiology of a first attack
of seizure in children less than 5 years of age. Overall,
seizure disorder was commonest etiology in children
aged 6 months to 15 years (33.7%) followed by febrile
seizure (30%).
There was no significant difference in the outcome
among male and female. Meningitis and encephalitis
cause significant childhood mortality and morbidity.20
Children with diagnosis of encephalitis and those with
status epileptics had poor outcome with high mortality.31
Febrile seizure, neurocysticercosis and hypertensive
encephalopathy had good outcome with majority of
children discharged after recovery. As evident from
current study provoked seizures including CNS infections
and neurocysticercosis account for majority of cases.
Most of these might be prevented with imparting health
education to the community and early medical
consultation.
Limitations of the study were defined as mortality during
hospital stay and authors were unable to study
morbidities like neurological dysfunction. The details of
other causes contributing for seizures like inborn error of
metabolism could not be specified due lack of
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investigations. Multi centric prospective study is needed
to find out details regarding these problems.
13.
CONCLUSION
Acute episode of seizure is one of the causes for
hospitalization. It can be concluded from present study
that most of seizures caused by febrile seizures, CNS
infections
like
meningitis
and
encephalitis,
neurocysticercosis can be managed better with prompt
interventions. Children presenting with unprovoked
seizure need prolonged follow up with neurophysiologic
studies and neuroimaging (CT or MRI) for better
understanding of childhood seizure.
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