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Pediatric seizures are a common neurological problem and occur in children 
of all ages. Most of the prior studies reported in the literature had paid atten- 
tion to epilepsy and clinical seizure types. There is limited data on the causes 
of an episode of childhood seizure in developing countries like India espe- 
cially Tamil Nadu. Hence, this study was aimed to find the common aetiology 
of seizure and clinical characteristics of seizure types in different age groups 
presenting to tertiary centre in Southern India. A retrospective hospital- 
based observational study was conducted in a teaching hospital, Southern In- 
dia. All children who presented with seizures to the pediatric emergency de- 
partment in the period between January-June 2017 were included in the 
study. Clinical presentations, laboratory investigations, brain imaging stud- 
ies, and follow up EEG screening were analyzed. Seizures were most common 
from 2 months to 5 years (58%). Febrile seizures (40%) followed by epilepsy 
(30%) were common etiologies in the present study. GTCS (50%) was the 
most type of presentation, of which tonic-clonic type was highest (32%). Sta- 
tus epilepticus was also seen (4%). Fever was the predominant trigger 
(25%). Leukocytosis (45%), CRP (14%). Hypocalcaemia (30%), and Hypo- 
natremia (9%) were present. The children who had EEG abnormalities un- 
derwent neuroimaging of which only 10% of children had radiological find- 
ings. Seizures are more common below 5 years of age. Febrile Seizures is the 
most common aetiology. Regular EEG Screening on follow up may be useful 
in early detection of epileptiform activity even in children previously diag- 
nosed to have simple febrile seizures. 

 
1999). Careful and detailed history and skilled ap- 
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proach can narrow the diagnosis to treat the child. 
Adequate knowledge of seizure pattern with clini- 

   cal and laboratory profile can ensure a good out- 
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INTRODUCTION 

Pediatric seizures is a common neurological prob- 
lem and occur in children of all ages (Durá-Travé T 
et al., 2007). Age-specific prevalence rates are 
highest in the first decade of life especially below 

the age of two years (Sridharan R, Murthy BN, 
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come (Adhikari S et al., 2013). A seizure is a 
peri- odic disorder of movement, feeling and/ 
or con- sciousness, caused by impulsive 
abnormal electri- cal movement in the 
cerebral cortex (King M et al., 1998). Fever, 
electrolyte imbalance, head trauma, and 
infection are the common reasons for seizures 
most of the times in children. Among them, 
less than one-third of the reported seizures 
are catego- rized as epilepsy (Sridharan S 
2002). Two or more unprovoked seizures with 
an interval of at least 24 hours between them 
are defined as epilepsy (Fisher et al., 2014; 
Martin JB, Jacqueline AF 2000). Determining 
the aetiology of established epilepsy plays a 
significant role in treatment planning and 
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prognosis. According to the World Health Organi- 
zation (WHO), of the 50 million people with epi- 
lepsy worldwide, 80% reside in developing coun- 
tries (Geneva, 2006). In most of the countries, the 
prevalence rate ranges from 4 to 10 in 1000 gen- 
eral pediatric population including in India (Lu- 
engo A et al., 2001). Most of the prior studies re- 
ported in the literature had paid attention to epi- 
lepsy and clinical seizure types. There is limited 
data on the causes of an episode of seizure in de- 
veloping countries like India. The characteristics 
of this entity have not been thoroughly studied es- 
pecially in Tamil Nadu pediatric population. Hence, 
this retrospective study was aimed to find the com- 
mon aetiology of seizure and clinical characteris- 
tics of seizure types in different age groups pre- 
senting to tertiary centre in Southern India. 

METHODS 

This is a hospital-based retrospective study con- 
ducted in the Department of Pediatrics, Saveetha 
Medical College, Thandalam, Tamil Nadu, India. 
Children presenting with seizures to the Depart- 
ment of Pediatrics within the study period of Janu- 
ary-June 2017 were included in the study. A total 
of 50 children in the age group of 2 months to 16 
years were admitted in the Pediatric Department, 
during the 6 months study period. Neonatal sei- 
zures, children with traumatic brain injury, chil- 
dren who were admitted for other complaints but 
developed seizures after hospitalization were ex- 
cluded. 

Patient information was obtained from the medical 
records and noted as categorical variables, ex- 
pressed in absolute counts and percentages for 
which descriptive analysis was done. Patient infor- 
mation collected were age, sex, details of seizure 
including the type, duration and presence of loss 
of consciousness along with clinical presentations 
like up rolling of eyeballs, fever, drooling of saliva, 
deviation of angle of mouth, vomiting, diarrhoea, 
drug intake, history of previous prolonged medi- 
cation, involuntary movements and headache; fol- 
lowed by laboratory test results of white blood 
count, C-reactive protein, serum electrolytes, se- 
rum calcium, blood sugar along with duration and 
course during hospital stay. Reports of Cerebrospi- 
nal fluid (CSF) analysis, neuro-imaging which were 
done were recorded. All children underwent Elec- 
troencephalography (EEG) after 2 weeks as per 
protocol which was analysed. All the data was tab- 
ulated in Excel sheet (MS office, USA). The entire 
data was divided based on age into three groups (2 
months to 5yrs; 6 to 10yrs and 11 to 16 yrs). Sei- 
zures were classified based on ILAE (INTERNA- 
TIONAL LEAGUE AGAINST EPILEPSY )2017 classi- 
fication (Fisher RS et al., 2017) and descriptive sta- 
tistical analysis was done. 

Ethical Approval: Ethical approval has been re- 
ceived from Institutional Ethics Committee, 
Saveetha University; (No: SMC/IEC/2017/337) 

RESULTS 

Total of 50 children was admitted in the age group 
of 2 months to 16 years of age during the 6 month 
study period. The mean age of the study population 
was 5.8±3.1months. There were 49% (29) males 
and 51% (26) females with a male: female ratio of 
1:1. Younger age group was found to be more af- 
fected than older children. The distribution of chil- 
dren in various age groups was 2 month to 5 yrs 
58%, 6 to 10years 19% and 11 to 16yrs was 23%as 
shown in Table 1. 

Generalized tonic-clonic seizures were the most 
common seizure type in our study. Of which, the 
tonic-clonic presentation was the highest consti- 
tuting of 32% followed by tonic seizures (20%). 
There was a single case of myoclonic seizure and 
infantile spasms each in the present study. 40% of 
children had focal seizures and 10 % had focal sei- 
zures progressing to bilateral tonic-clonic seizures. 
Status epilepticus was present in (4%) of children 
as depicted in Figure1 

Classification 

Fever was most commonly seen symptom among 
all the children presenting with seizures (26 pa- 
tients) followed by up rolling of eyeballs (17 pa- 
tients). In children presenting with GTCS, (22pa- 
tients) fever was the predominant associated 
symptom; whereas abnormal body perceptions in- 
cluding posturing, blinking, automatisms were 
predominant in children with focal onset of sei- 
zures as seen in Table2. 

Leukocytosis (Neutrophilic) (45%) followed by hy- 
pocalcemia (30%) were the most predominant la- 
boratory findings, followed by CRP which was pos- 
itive in 14% of children presenting with seizures in 
the present study. Apart from this, CSF analysis 
was done where indicated like in children with 1st 

episode of febrile seizure, atypical/complex febrile 
seizures and when intracranial infection was sus- 
pected. So, in total 15 children underwent CSF 
analysis. Of which, 1 child (2%) was diagnosed to 
have acute bacterial meningitis (figure2). 

In the present study population, 36% patients had 
febrile seizures, 32% had epilepsy,2% had CNS in- 
fection, 14% had seizures due to metabolic causes 
and 16% children had seizures of unknown aetiol- 
ogy (Table-3) 

Of the 50 children, 18 had febrile seizures, 8 chil- 
dren had fever-triggered seizures. Among the 18 
febrile seizures cases, 4 were complex febrile sei- 
zures and 14 were simple febrile seizures. As per 
departmental protocol, children with seizures are 
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Table 1: Demographic distribution of the study population 

SEX 

AGE GROUP 

Figure 1: Distribution of study population based on seizure type by ILAE 2017 classification 
 
Table 2: Associated clinical presentations in generalized and focal onset seizures 

Associated clinical presentations 
Total In generalized In focal 

 

 
Variables  No. of cases Percentage 

 Male 24 49% 
 Female 26 51% 
 2 m– 5 y 29 58% 
 6 y -10 y 9 19% 
 11 y-16 y 12 23% 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 number onset onset 
Fever 26 22 4 
Vomiting 9 7 2 
Headache 4 3 1 
Drooling of saliva 8 7 1 
Uprolling of eyeballs 17 11 6 
Abnormal body perception 15 2 13 
(posturing, blinking, automatisms)    

 

reviewed at 2 weeks after discharge when EEG is 
performed. Out of 50 children,48 children came for 
follow up at two weeks after discharge. EEG abnor- 
malities were identified in 2 children with simple 
febrile seizures and 3 children with complex fe- 
brile seizures. Of the children with suspected epi- 
lepsy 10 had epileptiform changes in EEG. 31.2 % 
of children had EEG abnormalities. Neuroimaging 
was done as required though only 10% of children 
had radiological findings. 

 

 
Figure 2: Lab profile during a hospital stay 

Table 3: Etiological Distribution of children in 
the present study 

 
Febrile seizures 18(36%) 

Epilepsy 16(32%) 
CNS Infection 1(2%) 

Metabolic 7(14%) 
Unknown 8(16%) 

 

DISCUSSION 

Most of the studies showed that younger children 
had a higher incidence of seizures when compared 
to older children. Similarly, the results from the 
present study showed that children between 2 
months and5 years (58%) showed the highest oc- 
currence of seizures than the other age groups of 
children. Males had a higher prevalence rate of sei- 
zures compared to females in studies reported by 
Chen et al., 2010 and Martindale et al., 2011. How- 
ever, in the present study gender difference was 
not observed; male and females were equally af- 
fected. 

A recent study was done by Ernestina Ernest 
Mwipopo et al., 2016 showed that febrile seizure 
was the commonest etiological diagnosis of sei- 

Etiological Diagnosis Number of Patients (%) 
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zures which is similar to current study findings(Ta- 
ble-3). Most studies show generalized seizures are 
much more common compared to partial seizure 
(Chen CY et al., 2010; Basu S et al., 2007). Similarly, 
the present study showed that generalized onset 
(GTCS) seizures were the commonest seizure type 
(figure-1). Partial seizure (focal onset) was noticed 
in 40% of the study population. 10% of children 
with focal onset seizures, developed bilateral 
tonic-clonic seizures (secondary generalization) 
later. Association of various symptoms was pre- 
sent between the generalized onset and focal onset 
and it was explained in Table-2. The present study 
found that fever was the predominant trigger for 
seizure (table-2). Similar findings were reported 
by Adhikari et al., 2013 and Specchio et al., 2011. 
The other associated symptoms found the present 
study were up rolling of eyeball, abnormal body 
perception and drooling of saliva. These symptoms 
are seemed to be significant in children affected by 
focal onset seizures (Azhar Omaran et al., 2017; Al- 
Thahab, 2018). 

It has been reported that meningitis and encepha- 
litis are common reasons for childhood mortality 
and morbidity (Idro R et al., 2008). In the present 
study, only 2% of the patients reported with men- 
ingitis and these results were in agreement with a 
prior south Indian study done by Murthy et al., 
2008 and Mwipopo EE et al., 2016 study. 

In this study, leukocytosis (45%) and positive C - 
reactive protein was (14%) reported. Similar 
blood count abnormalities and inflammatory 
markers suggestive of infection were found in 
Norah A et al., 2005. 

In the present study, only 9% of the subjects 
showed hyponatremia. Similar uncommon and 
minor electrolyte abnormality was found in Norah 
A et al., 2005 study while Farrer et al., 1997 re- 
ported that hyponatremia to be the cause of 
seizures in 70% of infants younger than 6 months. 
In the present study, we found 30% of the patients 
with seizures had hypocalcaemia. Similar 
hyponatremic and hypocalcaemia association with 
seizure was found in Hirtz D et al., 2000 study. 

Generally, EEG is considered of limited value in 
febrile seizures even during follow up as evidenced 
by various studies. In a study done by Udani et al. 

(21), few febrile seizure children showed EEG 
abnormalities with majority seen in complex 
febrile seizure cases. Similarly, in our study, EEG 
done at 2 weeks after discharge from the hospital 
during follow up. It was found that even children 
previously diagnosed to be simple febrile seizures 
also showed EEG abnormalities which suggest that 
EEG screening for all seizure disorder children on 
review may be useful for early detection of 
underlying epileptiform activity even in febrile 

seizure cases. Neuroimaging was done as required 
though only 10% of children had radiological find- 
ings (Rasool A et al., 2012). 

Limitations of the study: The considered limita- 
tions of the study were the small sample size and 
the findings of this study were not reflective of the 
general population as it was a single tertiary care 
centre study. Therefore, Multi-centric prospective 
studies with larger sample size are recommended 
to overcome these limitations. 

CONCLUSION 

Seizures are more common below 5 years of age. 
Febrile Seizures is the most common etiological di- 
agnosis. Regular EEG Screening on follow up may 
be useful in early detection of epileptic form activ- 
ity even in children previously diagnosed to have 
simple febrile seizures. 
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