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ABSTRACT 

Childhood epilepsy is one of the most prevalent chronic neurological disorders in pediatric 

populations worldwide, characterized by recurrent unprovoked seizures resulting from abnormal 

neuronal activity in the developing brain. The etiology of epilepsy in children is highly 

heterogeneous, encompassing genetic, structural, metabolic, immune-mediated, infectious, and 

unknown causes. Advances in neuroimaging, electroencephalography, and molecular genetics have 

significantly improved diagnostic accuracy, enabling earlier classification of epilepsy syndromes and 

more personalized treatment strategies. Despite therapeutic progress, childhood epilepsy remains 

associated with long-term cognitive, behavioral, and psychosocial challenges, particularly in cases of 

early onset and drug-resistant epilepsy. This review provides an in-depth analysis of the etiology, 

diagnostic strategies, and long-term prognosis of childhood epilepsy, emphasizing the importance of 

early diagnosis and multidisciplinary management in improving outcomes. 
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INTRODUCTION 

Epilepsy is a chronic neurological disorder defined by a sustained predisposition to generate 

epileptic seizures, accompanied by neurobiological, cognitive, psychological, and social 

consequences. In childhood, epilepsy represents a major public health concern due to its high 

incidence, early onset, and potential to interfere with brain development. According to 

epidemiological studies, epilepsy affects approximately 5–10 per 1,000 children globally, with the 

highest incidence occurring during the first year of life. 

The developing brain is particularly vulnerable to epileptogenic insults. Unlike adult epilepsy, 

childhood epilepsy often presents with age-specific seizure types and syndromes, many of which are 

closely linked to neurodevelopmental processes. Seizures in early life can disrupt synaptic 

organization, neuronal migration, and cortical maturation, leading to long-lasting cognitive and 

behavioral impairments. 

In recent decades, the understanding of childhood epilepsy has shifted from symptom-based 

classification to etiological and mechanistic frameworks. The International League Against Epilepsy 

(ILAE) now emphasizes identifying the underlying cause of epilepsy whenever possible, as etiology 

strongly influences prognosis and treatment response. This article aims to provide a comprehensive 

and detailed review of childhood epilepsy, focusing on its etiology, diagnostic methods, and long-

term prognosis. 

METHODS 

This review is based on an extensive analysis of peer-reviewed scientific literature related to 

childhood epilepsy. Sources were obtained from PubMed, Google Scholar, ScienceDirect, and 

academic textbooks in pediatric neurology. Literature published between 2000 and 2024 was 

prioritized to ensure contemporary relevance. 
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Search terms included childhood epilepsy, pediatric seizure disorders, epilepsy etiology, 

genetic epilepsy, EEG in children, neuroimaging epilepsy, long-term outcome epilepsy, and epilepsy 

and neurodevelopment. Clinical guidelines published by the ILAE and the World Health Organization 

were also reviewed. 

Both qualitative and quantitative studies were included, such as cohort studies, randomized 

clinical trials, systematic reviews, and meta-analyses. Information was synthesized thematically, 

focusing on etiology, diagnostic approaches, and prognosis. 

RESULTS 

Epidemiology and Burden of Childhood Epilepsy. The global incidence of childhood 

epilepsy ranges from 40 to 100 per 100,000 children per year, with higher rates reported in low- and 

middle-income countries. Factors contributing to increased incidence include perinatal brain injury, 

central nervous system infections, and limited access to prenatal and neonatal care. 

Epilepsy significantly affects quality of life in children and their families. Beyond seizures, 

children often experience learning difficulties, social stigma, emotional distress, and reduced 

participation in school and social activities. Parents frequently report anxiety, financial burden, and 

challenges related to long-term care. 

Etiology of Childhood Epilepsy. Childhood epilepsy is etiologically diverse. The ILAE 

categorizes causes into six major groups: 

1 Genetic Etiology. Genetic causes account for a substantial proportion of childhood 

epilepsies, particularly those with early onset. Mutations in ion channel genes (SCN1A, SCN2A, 

KCNQ2), synaptic proteins, and transcription factors have been identified as causative factors. Some 

epilepsies are monogenic, while others involve complex polygenic mechanisms. 

Genetic epilepsies range from benign syndromes, such as benign epilepsy with centrotemporal 

spikes, to severe developmental and epileptic encephalopathies, including Dravet syndrome and 

Lennox–Gastaut syndrome. In severe cases, seizures are often drug-resistant and associated with 

profound developmental delay. 

2 Structural Etiology. Structural abnormalities of the brain are a major cause of focal 

epilepsy in children. These include cortical malformations (e.g., focal cortical dysplasia), hypoxic-

ischemic injury, intracranial hemorrhage, brain tumors, and post-traumatic lesions. 

Perinatal brain injury remains one of the most common preventable causes of epilepsy, 

particularly in resource-limited settings. Structural epilepsies are frequently associated with drug 

resistance and may require surgical intervention. 

3 Metabolic Etiology. Metabolic disorders can present with epilepsy as an early and 

prominent symptom. Inborn errors of metabolism such as mitochondrial disorders, urea cycle defects, 

and amino acidopathies disrupt neuronal energy metabolism, leading to seizures. 

Early recognition is critical, as some metabolic epilepsies are treatable with dietary 

modification or specific supplements. Failure to diagnose these conditions early can result in 

irreversible neurological damage. 

4 Immune-Mediated and Infectious Etiology. Autoimmune encephalitis, including anti-

NMDA receptor encephalitis, is increasingly recognized as a cause of epilepsy in children. These 

conditions often present with seizures, behavioral changes, and cognitive regression. 

Central nervous system infections such as meningitis, encephalitis, and neurocysticercosis 

remain significant causes of epilepsy in many regions of the world. 

5 Unknown Etiology. Despite advances in diagnostics, a considerable proportion of 

childhood epilepsies remain of unknown cause. These cases often have variable outcomes and 

highlight the need for continued research. 
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Diagnostic Approaches in Childhood Epilepsy 

1 Clinical Assessment. A thorough clinical history remains the cornerstone of diagnosis. 

Accurate seizure description, eyewitness accounts, and video recordings are invaluable. 

Developmental assessment and family history provide critical clues to etiology. 

2 Electroencephalography (EEG). EEG is indispensable in epilepsy diagnosis and 

classification. Specific EEG patterns help identify epilepsy syndromes and guide treatment decisions. 

Long-term video EEG monitoring is particularly useful in refractory cases. 

3 Neuroimaging. MRI is recommended for most children with new-onset epilepsy. Advanced 

imaging techniques improve detection of subtle cortical abnormalities. Early identification of 

surgically remediable lesions can dramatically improve outcomes. 

4 Genetic and Metabolic Testing. Next-generation sequencing has revolutionized pediatric 

epilepsy diagnosis. Genetic testing is now considered standard of care for early-onset, severe, or 

unexplained epilepsies. Metabolic screening remains essential in neonatal and infantile epilepsies. 

Long-Term Prognosis of Childhood Epilepsy 

1 Seizure Outcome. Approximately two-thirds of children achieve long-term seizure 

remission with appropriate treatment. Favorable prognostic factors include later onset, normal 

development, and idiopathic epilepsy syndromes. 

2 Neurodevelopmental and Cognitive Outcomes. Children with early-onset epilepsy or 

epileptic encephalopathies are at high risk for intellectual disability, speech delay, and learning 

difficulties. Seizure burden and underlying brain pathology significantly influence outcomes. 

3 Psychosocial Impact. Epilepsy affects social integration, self-esteem, and mental health. 

Anxiety, depression, and social isolation are common and require psychological support alongside 

medical treatment. 

4 Mortality and SUDEP. Although rare in childhood, SUDEP remains a serious concern, 

particularly in poorly controlled epilepsy. Education on seizure safety and adherence to treatment 

reduces risk. 

DISCUSSION 

This review highlights the complexity of childhood epilepsy as a disorder that extends beyond 

seizures alone. The expanding role of genetics has transformed classification and management, 

shifting epilepsy care toward precision medicine. However, access to advanced diagnostics remains 

uneven globally. 

Early diagnosis and etiology-driven treatment are critical determinants of outcome. 

Multidisciplinary care involving neurologists, geneticists, psychologists, educators, and families is 

essential to address the full spectrum of needs in children with epilepsy. 

CONCLUSION 

Childhood epilepsy is a heterogeneous neurological disorder with diverse etiologies and 

outcomes. Advances in diagnostic technologies have improved etiological identification and 

prognostication. While many children achieve seizure freedom, a significant proportion experience 

long-term developmental and psychosocial challenges. Continued research, early intervention, and 

comprehensive care are essential to improving long-term outcomes and quality of life. 
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