Surgery

Short Communication

Journal of Paediatric Medicine &

Sophie, J Paediatr Med Sur 2025, 9:1

Open Access

Pediatric Neurology: Clinical Advances in the Diagnosis and Management

of Neurological Disorders in Children

Sophie Tremblay*
Pediatric Cardiology Division, Université de Montréal Children’s Hospital, Canada

Abstract

long-term outcomes.

Pediatric neurology addresses disorders of the central and peripheral nervous system in children, encompassing
a broad range of conditions including epilepsy, developmental delay, neuromuscular disorders, neuroinfections, and
neurogenetic syndromes. Early identification and management of neurological conditions are crucial due to their
profound impact on cognitive, motor, and psychosocial development. This article reviews the clinical approach to
common pediatric neurological disorders, highlighting diagnostic tools such as neuroimaging and electrophysiology,
recent therapeutic advances including genetic therapies, and multidisciplinary care strategies aimed at optimizing
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Introduction

Neurological disorders in children are a significant cause of
long-term disability and can interfere with learning, behavior,
and daily functioning. Pediatric neurology requires a detailed
understanding of neurodevelopmental physiology and pathology to
identify abnormalities early and initiate appropriate interventions
[1]. Unlike adults, children present with age-specific symptoms and
require tailored diagnostic and therapeutic approaches. Advances in
neuroimaging, genetics, and rehabilitative care have greatly improved
diagnostic precision and patient outcomes [2].

Description

Epilepsy is among the most prevalent pediatric neurological
disorders, affecting approximately 0.5-1% of children worldwide.
Etiologies include genetic syndromes, structural brain abnormalities,
infections, and metabolic diseases. Diagnosis relies heavily on
electroencephalography (EEG), and magnetic resonance imaging
(MRI) is often used to identify structural lesions. Treatment includes
anti-seizure medications, ketogenic diet, vagus nerve stimulation
(VNS), and surgery for refractory cases [3].

Cerebral palsy (CP) is a group of non-progressive motor disorders
caused by brain injury or abnormal brain development occurring
prenatally, perinatally, or in early infancy. It manifests as spasticity,
dystonia, or ataxia, often accompanied by cognitive impairment or
epilepsy. Management is multidisciplinary, involving physical therapy,
orthotics, pharmacologic muscle relaxants, and sometimes surgical
interventions [4].

Developmental delay and intellectual disability may be caused
by genetic conditions (e.g., Down syndrome, Fragile X syndrome),
environmental insults, or unknown etiologies. Assessment includes
developmental screening, genetic testing, and metabolic evaluations.
Early intervention and individualized educational planning are key to
improving outcomes [5].

Neuromuscular disorders, such as spinal muscular atrophy (SMA)
and Duchenne muscular dystrophy (DMD), lead to progressive
muscle weakness and require early diagnosis via creatine kinase levels,
electromyography, and genetic testing. Nusinersen and gene therapy

have recently transformed the landscape for SMA [6].

Pediatric stroke, though rare, is a critical diagnosis that presents with
sudden hemiparesis, seizures, or altered mental status. Causes include
cardiac disease, sickle cell anemia, and infections. MRI is essential for
diagnosis, and acute management may involve anticoagulation and
rehabilitation [7].

Neuroinfections, including meningitis, encephalitis, and
neurotuberculosis, remain common in low- and middle-income
countries. Prompt diagnosis using CSF analysis, PCR, and
neuroimaging is crucial for preventing long-term sequelae. Empiric
antimicrobial therapy must be initiated early while awaiting specific
results [8].

Neurogenetic disorders, such as Rett syndrome, tuberous sclerosis
complex, and mitochondrial diseases, are increasingly recognized due
to improved access to whole-exome sequencing. These disorders often
present with epilepsy, regression, and neurobehavioral issues [9].

Results

Early diagnosis and intervention have led to improved
developmental and functional outcomes in many pediatric neurological
disorders. For instance, early initiation of anti-seizure medication in
epilepsy has been associated with better seizure control and cognitive
outcomes [3]. Gene therapy for SMA has demonstrated marked
improvement in motor milestones and survival. Implementation of
neurorehabilitation programs has enhanced quality of life in children
with CP and post-stroke deficits [6][7].

Studies show that integrated neurodevelopmental clinics,
combining neurologists, psychologists, therapists, and social workers,
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significantly enhance patient engagement, reduce hospitalizations, and
improve adherence to therapy [5].

Discussion

Pediatric neurology faces several challenges, including limited
access to specialized care in rural and resource-poor settings, delays
in diagnosis due to subtle early symptoms, and disparities in access to
novel therapies. The field is evolving with the increasing availability
of genetic testing, enabling earlier diagnosis of complex neurogenetic
conditions [9].

Multidisciplinary care is central to managing chronic neurological
conditions, as children often require ongoing physical, occupational,
and speech therapies, along with educational support. Advances in
neuroimaging techniques such as diffusion tensor imaging (DTI) and
functional MRI have improved our understanding of brain plasticity
and injury [10].

Ethical considerations arise in genetic counseling, prognosis
disclosure, and the use of experimental therapies, especially in
degenerative conditions. Pediatric neurologists must collaborate
closely with families to make informed, compassionate decisions.

Telemedicine is playing a growing role in pediatric neurology,
enabling follow-up visits, therapy sessions, and even remote EEG
interpretation, thereby expanding access and reducing burden on
families [2].

Conclusion

Pediatric neurology is a dynamic field at the intersection of
diagnostics, therapeutics, and developmental care. With the integration

of cutting-edge technologies, multidisciplinary models, and family-
centered care, outcomes for children with neurological disorders have
significantly improved. Continued investment in early diagnosis,
therapy access, and neurodevelopmental research will be vital in
addressing the complex needs of this vulnerable population.
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