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ABSTRACT
Seizures are characterized as a transient episode of symptoms arising from abnormal, excessive, 
or synchronized firing of brain neurons that is accompanied by sudden, involuntary skeletal 
muscle contractions. Among the most common neurological diseases in children, epilepsy is 
particularly prevalent during the first year of life. Premature birth, neurological comorbidity, 
positive family history, fever, infections, maternal alcohol misuse, maternal complications and 
smoking during pregnancy are among the risk factors associated with the beginning of seizures, 
particularly in children. Children’s neurological morbidity is primarily due by epilepsies. About 
5 out of every 1,000 children will have epilepsy in any given year, while the average annually 
rates of new cases of the disorder being around 5-7 cases per 10,000 children from between 
the ages of one and fifteen. The prevention of epilepsy and seizures requires early diagnosis, 
treatment and specialized medical care. A comprehensive investigation that includes a detailed 
medical history, physical examination, and neuroimaging investigations is necessary for the 
diagnosis of epilepsy in children. Individualized treatment plans are developed for children with 
epilepsy, taking into account the child’s general health, underlying etiology, and seizure type and 
frequency. Antiepileptic medications (AEDs) are commonly used as first-line therapy based on 
the type of seizure. In some instances, alternative therapies like the ketogenic diet therapy may 
be taken into consideration when patients are not responding to medication.

Keywords: Seizures, Premature birth, Epilepsy, Neurological morbidity, Neuroimaging, 
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INTRODUCTION

Epilepsy has been the most prevalent neurological diseases 
globally.1 It impacts over 50 million individuals globally and is 
characterized by the transient onset of symptoms brought on by 
abnormal neuronal discharges in the cerebral cortex.2 A child 
suffering epilepsy develops recurrent seizures over time as a result 
of the brain disorder. The brain is made up of nerve cells; they 
exchange electrical signals with one another. A seizure develops 
when abnormal electrical signals from several brain regions 
collapse, affecting regular neural activity.3 Up to 0.5% of children 
in the group of children have epilepsy, therefore among the most 
prominent neurological illnesses. It is a childhood-predominant 
syndrome, with one in 150 children diagnosed during the first 
ten years of life.2 The International League against Epilepsy 
(ILAE), epilepsy was redefined in 2017 to mean that it satisfied 
one of three requirements for inclusion: 1) a minimum of two 

spontaneous seizures that occur Over 24 hr; 2) An unprovoked 
seizure and the possibility of more seizures over the course of 
ten years that follow that is equivalent at least 60% of the overall 
recurrence risk; 3) A classification of epileptic syndrome.4

In whole population, the largest age-specific occurrences (460 
per 100,000) are seen among adults over 65 and children under 
5 years.5 As one of the most prevalent neurological conditions 
affecting children is epilepsy has an incident rate of 33.3 to 82 
occurrences per 100,000 annually. The first year after birth marks 
the peak of incidence, which declines during adolescence.6 These 
people have a significant risk of early death as well as cognitive 
and behavioral comorbidity.5

Risk factors

Risk factors are conditions that are associated with a greater 
chance of developing epilepsy; these conditions are different for 
later-life epilepsy than for childhood epilepsy. Some of the known 
risk factors are head injuries, fetal trauma, infections of the Central 
Nervous System (CNS), and developmental problems, neoplastic 
diseases and genetic factors. Many occurrences of epilepsy 
are caused by genetic factors.7 Preterm delivery (> 37 weeks), 
smoking throughout pregnancy, mother epilepsy, eclampsia, 
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pregnant metrorrhagia and maternal infection regardless of term, 
were prenatal risk factors for epilepsy. Epilepsy risk is higher in 
preterm populations due to white matter gliosis, hypoxic-ischemic 
brain damage, hippocampal sclerosis, decreased brain structure 
development, and increased infection risk in preterm populations. 
Eclampsia is a significant condition that can progress to epilepsy 
in young people via a variety of paths. In reality, women may 
suffer hypoxia, which can increase the incidence of epilepsy and 
interfere with the unborn brain's normal growth. Head trauma, 
cord prolapse, and extended labor (> 6 hr) were correlated with a 
higher prevalence of epilepsy in newborns. In terms of postnatal 
variables, low birth weight (less than 2.5 kg), delivery difficulties, 
male young children are more likely to develop epilepsy due to 
variations in astrocyte structure and brain connection. Women's 
cortices, caudate nuclei and hippocampal regions are larger, while 
men had a larger thalamus and amygdala, influenced by steroid 
hormones. These were associated with a considerably higher risk 
of epilepsy. Birth complications like feeding difficulties, crying, 
respiratory issues, infections, and Apgar<6 significantly increase 
the risk of developing epilepsy.8 Additionally, low weight at birth 
and a short the gestational period at delivery is linked to a higher 
chance risk of getting epilepsy in childhood and into puberty. 
Even children whose birth weight falls within the normal range 
are at heightened risk for epilepsy due to intrauterine growth 
restriction.9

Child outcomes

Approximately 30% of children with epilepsy have cognitive 
or behavioural problems. When children younger than five 
exhibit significant delays in two or more aspects of development, 
involving speech/language, motor skills, daily tasks, cognitive 
abilities, and social/emotional capabilities this phenomenon is 
referred to as Global Developmental Delay (GDD). It is suggested 
for children with epilepsy have frequent GDD screening in order 
to facilitate early intervention and to optimize their prospects for 
social, professional, and academic success.10

Etiology

In ILAE-2017, the aetiology was divided into four categories: 
structural, infectious, perhaps genetic, and unknown.11

Structural

Certain structural factors may significantly raise the likelihood of 
developing epilepsy. Acquired (such stroke, trauma, infection, and 
immune-mediated) and congenital (like cortical dysplasia and 
tuberous sclerosis) are the two categories of structural etiologies. 
Seizure types and natural history are significantly connected with 
structural etiologies like persistent mesial temporal lobe seizures.

Genetic

The term "genetic etiology" refers to epilepsy in which seizures 
as main symptom that is brought on by a known or suspected 

genetic defect. Generalized genetic epilepsy syndromes, 
commonly referred to as idiopathic generalized epilepsies, fall 
under this category. These include epilepsy with tonic-clonic 
seizures alone, childhood absence epilepsy, juvenile absence 
epilepsy, and juvenile myoclonic epilepsy. Heritability is strongly 
suggested by twin and family studies. CDKL5, ARX mutations, 
Dravet syndrome, protocadherin 19 female-limited epilepsies, 
and Down syndrome are other genetic reasons of intellectual 
impairment and inadequate seizure control.

Metabolic

Metabolic etiology refers to a patient's established metabolic 
abnormality that increases their likelihood of getting epilepsy 
significantly. Glucose transporter deficits, creatine deficiency 
diseases, and mitochondrial cytopathies are a few examples.

Infectious

Infectious CNS infections can induce both acute seizures and 
epilepsy, making them a leading cause of epilepsy globally. 
Meningitis and encephalitis are examples of acute CNS illnesses 
that should not be classified as seizures. Some regions of the 
world have higher rates of congenital illnesses like Zika virus and 
CMV, as well as certain infections like neurocysticercosis, TB, 
HIV, cerebral malaria, and cerebral toxoplasmosis.

Unknown

The word "unknown" is replaced with "cryptogenic," which just 
indicates that it is yet unknown what the primary cause is exactly. 
Normal imaging epilepsies without any known immunological, 
metabolic, genetic or viral cause fall into this category.12

Pathophysiology

Deficits in neuronal inhibition, particularly the Aminobutyric 
acid (GABA) deficit, or changes in GABA function that result in 
prolonged, high-intensity stimulation can both cause seizures. 
Alpha-amino-3-hydroxy-5-methyl-4-isoxazole-propionic acid 
and N-Methyl-D-Aspartate (NMDA), both glutamate receptors, 
have been implicated in seizure physiopathology in experimental 
animal models. Teenagers exhibit a higher risk of having febrile 
seizures because of their increased exposure to respiratory high 
tract infections and infection by viruses. When febrile seizures 
start and an increase in neuronal stimulation can be brought on 
by inflammatory mediators such as IL-1. Serious pathological 
conditions such as meningitis, encephalitis, and cerebral abscess 
may be indicated by febrile seizures. According to recent research, 
viral infections like Rubi virus and HHSV-6 might contribute to 
the genesis of seizures.13

Diagnosis

Laboratory tests, neurologic exams, and EEG imaging methods 
are all necessary for epilepsy and seizures.14 EEG is triggered 
by photic stimulation and hyperventilation and able to identify 
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aberrant electrical activity, including localized or generalized 
epilepsy.15 Photic stimulation can cause paroxysmal epileptiform 
activity.16 Concurrent video-EEG monitoring can distinguish 
enhance the diagnosis' precision by distinguishing between 
epileptic and non-epileptic episodes.14 For emergency patients 
experiencing their first seizures,17 MRI and CT are advised and are 

helpful worldwide,18 but may result in small lesions losing blood.19 
Additional MRIs are required for children who have focal seizures 
before the age of twelve months.20 Post-processing methods such 
as artificial intelligence and computational analysis,21 can enhance 
the identification of faint FCDs in negative MRIs.22 Pre-surgical 
evaluations for seizure diagnosis use PET and SPECT,23 which 

Figure 1: Commonly used antiepileptic drugs in paediatric patient.36
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provide additional localizing information and reveal decreased 
glucose metabolism in the seizure onset zone.24 SPECT by itself, 
however, provides less information, particularly when extra 
temporal lobe epilepsy is present.25 The spatial distribution of the 
functional cortex and language-related regions can be ascertained 
by utilizing functional imaging techniques like fMRI or MEG, 
which facilitates pre surgical evaluation and resection planning.26 
By improving MRI’s ability to detect subtle lesions, functional 
multimodal imaging helps patients live better lives.18

Treatment

Non Pharmacological Treatment

First Aid

Helping the patient manage the situation during an epileptic 
seizure is known as first aid treatment. Because of the common 
misconception, people appear afraid when they witness someone 
having an epileptic seizure. Since studies have shown that patients 
and their families can easily control or manage epileptic seizures 
with the correct guidance and training, it is more important than 
ever to stay calm and help the sufferer (Cross et al., 2022). Since 
epileptic seizures are not emergencies, there is no need to call 
for an ambulance. Consequently, the best way to help patients 
manage their seizures on their own and boost their confidence is 
through self-management training (Wiles et al., 2023).27

Ketogenic Diet

Throughout history, diets have been used to manage seizures. 
However, it was the first documented in the early 1920s, the 
nutritional diet was used as a therapeutic treatment for epilepsy. 
Dietary treatments for DRE include Low Glycaemic Index 
Therapy (LGIT), Modified Atkins diet (MAD), and the traditional 
Ketogenic Diet (KD). KD and MAD diets are high in fat, but LGIT 
focuses mostly on consuming low-glycaemic foods that are low in 
carbohydrates. These diets' compositions are explained below.28 A 
diet consisting of 90% fat, 7% protein, and 3% carbohydrates is 
the traditional ketogenic diet,29 that produces metabolic changes 
associated with the starvation state. A ketogenic diet, sometimes 
known as the “keto diet,” may be an option for certain kids to 
manage their seizures if medicine isn’t enough.28

Neurostimulation

This treatment involves the nervous system receiving tiny 
electric currents via a gadget. Three forms of neurostimulation 
are now used to treat epilepsy they are; ‌Vagus nerve stimulation, 
Responsive neurostimulation, Deep brain stimulation.30 The 
FDA, approved left VNS in 1997 as an adjuvant therapy for adults 
and children 12 years of age and older who have refractory partial 
onset seizures.31

Pharmacological Treatment
There are currently over 20 Antiepileptic Drugs (AED) available, 
and selecting the right medicine primarily relies on age and 
seizure type. The first-line accepted treatment is AED therapy,32 
both for symptomatic myoclonic seizures and generalized 
tonic-clonic seizures were best administrated with sodium 
valproate. Primary first-line therapies for complex partial 
seizures were carbamazepine and oxcarbazepine, with valproate 
also being recommended.33 Although using AEDs alone or in 
combination, approximately 20% of children with epilepsy will 
still have seizures.34 Patients on their first AED, about half of the 
patient’s experience seizure-free status, and roughly two-thirds 
will experience seizure-free status. This leaves about 30% of 
people with epilepsy who are not responding to medicines.35 
Some of the Antiepileptic drugs are summarised in Figure 1 with 
their mechanism of actions and dosing in paediatrics.

CONCLUSION

Seizures in children are a serious medical issue that has to be 
diagnosed and treated quickly. Finding the underlying cause of 
the seizures requires an understanding of the several etiologies, 
which range from neurological problems to metabolic issues. 
Children’s risk of seizures is further influenced by risk variables 
such age, genetic predisposition, and prior neurological history. 
Treatment choices depend on an accurate diagnosis, which 
frequently requires imaging, laboratory testing, and clinical 
examination. The main goals of treatment are to manage seizures 
and stop them from happening again by using medicine, changing 
one’s lifestyle, and occasionally having surgery. Children with 
seizures require a comprehensive approach to treat because early 
identification and intervention can greatly enhance results.
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AEDs: Anti Epileptic Drugs; CNS: Central nervous system; CT: 
Computed Tomography; CMV: Cytomegalovirus; DRE: Drug 
related Epilepsy; EEG: Electroencephalography; FDA: Food and 
Drug Administration; FCD: Focal Cortical Dysplasia; FMRI: 
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Functional Magnetic Resonance Imaging; GABA: Gamma 
aminobutyric acid; GDD: Global developmental delay; HIV: 
Human influenza virus; ILAE: International League Against 
epilepsy; IL: Interleukins; KD: Ketogenic Diet; LGIT: Low 
glycaemic index therapy; MAD: Modified Atkins diet; NMDA: 
N-Methyl-D-aspartate; PET: Positron Emission Tomography; 
SPECT: Single Photon Emission Computed Tomography; TB: 
Tuberculosis; VNS: Vagus Nerve Stimulation.
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