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Abstract

Background: Seizures in children pose a significant clinical challenge because
of their varied aetiologies and manifestations. This study aimed to assess the
clinical and etiological profiles of seizures in children. Materials and
Methods: A hospital-based observational study was conducted on 65 children
aged 2 months to 12 years who were admitted with seizures at Government
Medical College, Ramanathapuram, from January 2024 to June 2024. Clinical
data, laboratory investigations, and neurological findings were analysed.
Seizures were classified according to the 2017 International League Against
Epilepsy (ILAE) classification system. Result: Most children were aged 2
months to 2 years (46.2%) and were male (58.5%). They belonged to the upper-
lower socioeconomic class (33.8%), with pregnancy complications absent in
89.2% of cases. Generalised tonic-clonic seizures (GTCS) were the most
common (93.8%), with loss of consciousness in 98.5% of cases. Fever occurred
in 60% of the children and seizure recurrence in 41.5%. EEG abnormalities were
detected in 86.2% of patients, and neuroimaging abnormalities were detected in
36.9% of patients. A family history of seizures was noted in 27.7% of the
patients. Most children (78.5%) achieved typical developmental milestones,
while 21.5% experienced delays. CRP was negative in 87.7%, and serum
electrolytes were normal in 90.8%. NICU admission was 56.9%, and low birth
weight was 18.5%. The most frequent diagnoses were seizure disorder (29.2%),
febrile seizures (18.5%), and acute symptomatic seizures (10.8%). Most
children were managed with monotherapy (80%). Conclusion: Generalized
tonic-clonic seizures were the most common, with fever as a key trigger. EEG
and neuroimaging abnormalities influenced prognosis, while monotherapy
remained the preferred treatment for adequate seizure control.

INTRODUCTION

Childhood seizures are a significant clinical issue
with a wide range of aetiologies and presentations.
The extent of the disease necessitates comprehensive
understanding of the clinical and etiological patterns
to treat and manage it accordingly. The incidence of
seizures among children is disastrous, with a
presumed number of between 4% to 10% of all
children having had one or more seizures by the age
of 16 years.l!! The fact is evidence of the need to
rethink the aetiology and clinical manifestations of
seizures in children because they may include various
forms depending on demographics and geography.
The aetiology of seizure in children is multifactorial,
and the most frequent cause is febrile seizure,
especially among children younger than five years.
Fever seizures account for a high percentage of
childhood seizures in most studies and have been

reported to occur in 2% to 5% of children, usually
between 3 months and 5 years of age.l’l It is
reassuring that the fever seizures are usually benign,
but this should not lower the level of observation and
evaluation provided since some of the children will
go on to develop epilepsy.F! Moreover, the clinical
presentation of children with seizures is incredibly
varied, and age, underlying disease, and the presence
of neurological diseases all contribute to presentation
and outcome. !

Apart from febrile seizures, other causes, including
neurocysticercosis, encephalitis, and metabolic
disturbances, are part of the clinical presentation of
paediatric seizures. For example, neurocysticercosis
is one of the major causes of acquired childhood
epilepsy and emphasises the requirement of specific
diagnostic procedures in endemic areas.[’! Clinical
implications of various seizure types should be noted
as well because children with diagnosed conditions
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such as encephalitis or status epilepticus have a
poorer prognosis compared to children with a
diagnosis of febrile seizures.®!

Ongoing electroencephalography (EEG) monitoring
to detect subclinical seizures has recently gained
attention. Evidence points towards electrographic
seizures, in the absence of apparent clinical
symptoms, occurring most frequently in populations
suffering from certain neurological conditions.[”!
This discovery is significant in children with complex
medical histories, where faint seizure activity might
escape detection if not closely monitored. !

The long-term effects of seizures in children should
also include the risk of subsequent epilepsy following
the first seizure, which can be influenced by many
factors, such as the nature of the seizure and the
clinical history of the child.®! For instance, studies
have shown that children with their first seizure as
part of a febrile illness have a fairly low chance of
having subsequent unprovoked seizures. Children
with afebrile seizures have a higher chance of
developing subsequent epilepsy.?

The clinical and etiological patterns of seizures in
children are multifactorial and require careful and
systematic diagnosis and care. The extensive
spectrum of seizures and variable causative factors
highlight the need for careful clinical evaluation and
ongoing research to explain the challenges of
paediatric seizures. With the progress of medical
science, medical professionals have to stay vigilant
and proactive to improve results in children suffering
from seizures in receiving appropriate and timely
treatment following their requirements.

Aim

This study aimed to assess the clinical and etiological
profiles of seizures in children.

MATERIALS AND METHODS

This observational study included 65 children from
the Department of Neurology at Government
Medical College, Ramanathapuram, between January
2024 and June 2024. The study commenced after
obtaining ethical clearance from the institution’s
ethics committee, and informed consent was obtained
from the parents or guardians of the participants.

Inclusion and exclusion criteria

Children aged 2-12 years who were admitted with
seizures were included, while those with seizures
caused by head injury were excluded.

Methods

Following enrolment, pertinent clinical information
was gathered, including age, sex, seizure
characteristics, and associated symptoms such as
fever, headache, runny nose, cough, vomiting, and
diarrhoea, along with family and developmental
histories of epilepsy. All patients underwent
laboratory tests, including complete blood count
(CBC), C-reactive protein measurement, serum
electrolyte assessment, and blood sugar level
measurement. Additional diagnostic methods, such
as  cerebrospinal  fluid (CSF)  analysis,
electroencephalography (EEG), and neuroimaging,
were implemented when clinically necessary, and the
results were carefully documented. Other factors,
such as length of hospital stay, ultimate diagnosis,
and clinical outcomes, were also noted. Seizures were
categorised according to the 2017 International
League Against Epilepsy (ILAE) classification as
generalised  tonic-clonic  seizures  (GTCS),
myoclonic, focal, or other types. Data are presented
in terms of frequencies and percentages.

RESULTS

Most children 30 (46.2%) were aged 2 months to 2
years, and 38 (58.5%) were male. Most 22 (33.8%)
belonged to the upper-lower socioeconomic class.
Pregnancy complications were absent in 58 (89.2%)
cases. The most common seizure type was GTCS, 61
(93.8%), with loss of consciousness, 64 (98.5%)
occurring in nearly all cases. Fever was present in 39
(60%) participants, and a history of seizure frequency
was reported in 39 (60%). Monotherapy was the most
frequently used treatment 52 (80%). Most children
were born at term and appropriate for gestational age,
49 (75.4%) and delivered via expected vaginal
delivery, 40 (61.5%). NICU admission was required
in 37 (56.9%) cases, primarily due to low birth weight
12 (18.5%). A history of birth asphyxia was absent in
59 (90.8%) cases [Table 1].

Table 1: Demographic and clinical characteristics.

N (%)
Age 2 months-2 years 30 (46.2%)
2-5 years 19 (29.2%)
5-10 years 14 (21.5%)
10-12 years 2 (3.1%)
Sex FCH 27 (41.5%)
MCH 38 (58.5%)
Socio-economic status Lower class 14 (21.5%)

Lower middle class

18 (27.7%)

Upper lower class

22 (33.8%)

Upper middle class

11 (16.9%)

Pregnancy complications Anaemia 3 (4.6%)
BA 1 (1.5%)
GDM 1 (1.5%)
Hypothyroid 1 (1.5%)
PIH 3 (4.6%)
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No 58 (89.2%)
Type Clonic 1 (1.5%)
Focal 1 (1.5%)
GTCS 61 (93.8%)
Myo jerk 2 (3.1%)
Loss of consciousness No 1 (1.5%)
Yes 64 (98.5%)
Complaints No 13 (20%)
Yes 52 (80%)
Fever No 26 (40%)
Yes 39 (60%)
History of seizure frequency No 26 (40%)
Yes 39 (60%)
RX One drug 52 (80%)
Two drugs 11 (16.9%)
Three drugs 3 (4.6%)
Gestational age Preterm/AGA 2 (3.1%)
Preterm/SGA 3 (4.6%)
Term/AGA 49 (75.4%)
Term/SGA 8 (12.3%)
Type of delivery AVD 1 (1.5%)
LSCS 24 (36.9%)
NVD 40 (61.5%)
NICU admission No 28 (43%)
Yes 37 (56.9%)
Reason for NICU admission LBW 12 (18.5%)
Birth asphyxia 6 (9.2%)
RDS 6 (9.2%)
NNH 9 (13.8%)
NNS 5 (7.7%)
H/O birth asphyxia No 59 (90.8%)
Yes 6 (9.2%)

The majority had no history of iron deficiency
anaemia (59, 90.8%), and 58 (89.2%) had received
age-appropriate immunisation. Most children had
normal development 51 (78.5%) and no family
history of seizures (47, 72.3%). Head circumference
was normal for age in 54 (83.1%) cases. C-reactive
protein levels were harmful in 57 (87.7%) patients,
and serum calcium levels were normal in 50 (76.9%)

patients. Serum electrolytes were within normal
limits in 59 patients (90.8%). CSF analysis was
standard in 10 (15.4%) patients, while neurological
imaging was standard in 29 (44.6%) patients. EEG
abnormalities were noted in 56 (86.2%) cases.
Regarding seizure recurrence, the majority
experienced fewer than one episode, 38 (58.5%)
[Table 2].

Table 2: Mean Demographic and biochemical characteristics

N (%)
H/Q iron deficiency anaemia No 59 (90.8%)
Yes 6 (9.2%)
Immunisation history AFA 58 (89.2%)
IF 7 (10.8%)
Development of the children Abnormal 14 (21.5%)
Normal 51 (78.5%)
Family history of seizures No 47 (72.3%)
Yes 18 (27.7%)
Head circumference Macro 1 (1.5%)
Micro 10 (15.4%)
NFA 54 (83.1%)
C reactive protein Negative 57 (87.7%)
Positive 8 (12.3%)
Serum calcium level Low 15 (23.1%)
Normal 50 (76.9%)
Serum electrolytes High 2 (3.1%)
Low 4 (6.2%)
Normal 59 (90.8%)
CSF analysis Abnormal 6 (9.2%)
Normal 10 (15.4%)
Neurological Imaging Abnormal 24 (36.9%)
Normal 29 (44.6%)
EEG Abnormal 56 (86.2%)
Normal 9 (13.8%)
Recurrence of seizures <1 38 (58.5%)
02-03 23 (35.4%)
>4 4 (6.2%)
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The most common diagnosis was seizure disorder 19 (29.2%), followed by febrile seizure, 12 (18.5%). Other
diagnoses included AFS, 7 (10.8%), and other conditions contributing to fewer cases. TB meningitis, cerebral

palsy, and febrile seizures were 1 (1.5%) [Table 3].

Table 3: Clinical characteristics and diagnosis

N (%0)
Diagnosis Febrile seizure 12 (18.5%)
AFS 7 (10.8%)
Seizure disorder 19 (29.2%)
Unprovoked seizure 4 (6.2%)
Febrile status epilepticus 2 (3.1%)
CNS infection 3 (4.6%)
TB meningitis 1 (1.5%)
Cerebral palsy 1 (1.5%)
Hypocalcemic seizure 2 (3.1%)
Infantile spasm 2 (3.1%)
Febrile provoked seizure 1 (1.5%)
Others 11 (16.9%)
DISCUSSION Our study found that a family history of seizures was

Our study provides valuable insights into the clinical
and etiological profiles of seizures in children,
recurrence patterns, treatment outcomes, and
associated risk factors. Comparisons with previous
studies highlighted the similarities and differences in
the broader understanding of paediatric seizures. We
found that most children presenting with seizures
were between 2 months and 2 years old (46.2%),
aligning with findings from Adhikari et al., who
reported that 57.5% of seizure cases occurred in
children younger than five years.[*"]

Our study found that GTCS was the most common
seizure type (93.8%), aligning with the findings of
Adhikari et al., who reported GTCS as the
predominant seizure type (69.9%) in children
admitted to a tertiary care hospital in Nepal.
However, our prevalence was higher, possibly due to
differences in the study populations and diagnostic
criteria. Febrile seizures were present in 18.5% of
cases, similar to the 30.7% reported by Adhikari et
al., suggesting that febrile conditions remain a
significant trigger for seizures in paediatric
patients.[t%

We found that EEG abnormalities were identified in
86.2% of our cases, consistent with the study by
Kanemura et al., in which EEG paroxysms,
particularly in the frontal region, were significant
predictors of epilepsy development.'l' Similarly,
Akter et al. found that abnormal EEG findings were
strongly associated with seizure recurrence. These
results reinforce the role of EEG as a crucial tool in
the evaluation and prognosis of pediatric seizures.[*?
Our study observed seizure recurrence in 41.5% of
children. This aligns with the findings of Kim et al.,
who reported a recurrence rate of 44.8% in
developmentally normal children with unprovoked
seizures.™31 Mizorogi et al. reported an even higher
recurrence rate of 57.5%, emphasising that children
with focal epileptic discharge had a significantly
higher recurrence risk than those with normal EEG
findings.!*4!

present in 27.7% of cases, consistent with Eftekhaari
et al., who reported a higher recurrence rate in
children with a family history of febrile seizures
(38.9%) compared to those without (22%).1t]
Moreover, Machado et al. found that younger age at
seizure onset was a potential risk factor for
recurrence, particularly in children under five years
old.['81 Similarly, Kumar et al. reported a higher
recurrence rate in children younger than 18 months
(41.3%) compared to older children (24.1%),
reinforcing the impact of early-onset seizures on
recurrence probability.[}"]

In our study, a significant proportion (56.9%) of
children required NICU admission, primarily due to
low birth weight (18.5%). This is consistent with
findings from Saini et al., who reported that epilepsy
was prevalent in children with neurocutaneous
syndromes, highlighting neonatal complications as
potential contributors.*8l Previous studies, such as
Ozdemir et al., also suggested that seizure
occurrences during pregnancy might influence
neonatal outcomes. !

Our study reported that monotherapy was the
preferred treatment modality (80%), which aligns
with the findings of Kodama et al., who noted that
potassium bromide (KBr) was effective in 59.1% of
patients with generalised epilepsy.[?% Similarly, our
finding that 89.2% of children had received age-
appropriate  immunisation  suggests  adequate
healthcare access, possibly contributing to better
seizure management.

In our study, serum electrolyte levels were normal in
90.8% of the cases, indicating that metabolic
disturbances were not a significant contributing
factor in most cases. This aligns with findings by
Machado et al., where metabolic abnormalities were
not a substantial cause of unprovoked seizures.[*]
However, neuroimaging abnormalities  were
observed in 36.9% of our cases, comparable to
Adhikari et al., who reported abnormal brain imaging
in 45.9% of cases, with neurocysticercosis being the
most common finding.[*%
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Limitations

The small sample size in our study may restrict the
applicability of the results to a larger population. It
may not accurately reflect regional differences in
seizure causes and treatments as a single-centre
investigation. Furthermore, the absence of long-term
follow-up data limits our ability to evaluate the
recurrence of seizures and the effectiveness of
treatment. Reliance on hospital-based data may lead
to selection bias, as children with less severe seizures
treated in outpatient settings were excluded.
Additionally, EEG and neuroimaging were
conducted according to clinical necessity rather than
established protocols, which may have affected our
ability to identify the underlying causes. More
extensive multicentre studies with extended follow-
up periods are necessary to better understand
paediatric seizures.

CONCLUSION

Our study found that generalised tonic-clonic
seizures were the most common in children, with
fever being a frequent precipitating factor.
Electroencephalographic abnormalities are
commonly observed, highlighting their role in seizure
evaluation and prognosis. Seizure recurrence was
associated with EEG abnormalities and a family
history of seizures. Although metabolic disturbances
were not a major contributing factor, neuroimaging
abnormalities were observed in many cases.
Monotherapy is the preferred treatment approach to
ensure effective seizure control. These findings
emphasise the need for early diagnosis,
comprehensive evaluation, and individualised
management strategies to improve outcomes in
children with seizures.
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