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Abstract
Pediatric interventional neurology employs minimally invasive techniques such 
as angiography, catheterization, and endovascular procedures to access and treat 
neurological abnormalities. These methods significantly reduce the risks associated 
with traditional open surgeries, offering quicker recovery times and shorter hospital 
stays for young patients. A substantial portion of pediatric interventional neurology 
focuses on vascular anomalies like arteriovenous malformations (AVMs), aneurysms, and 
venous malformations. Using advanced imaging technologies and specialized catheters, 
interventional neurologists can occlude or repair blood vessels to prevent complications 
like bleeding or stroke. Interventional neurology plays a pivotal role in treating epilepsy 
that is resistant to medication. Techniques such as stereotactic laser ablation and 
responsive neurostimulation offer targeted approaches to identify and ablate seizure foci, 
improving the quality of life for children with epilepsy. In cases of pediatric brain tumors, 
interventional neurology contributes by delivering therapies directly to the tumor site. This 
can include embolization to decrease blood flow to the tumor prior to surgical removal 
or delivering chemotherapy agents through catheters directly into the tumor tissue. 
Children born with congenital neurological anomalies such as arteriovenous fistulas or 
spinal malformations can benefit from interventional neurology interventions. These 
procedures often lead to enhanced outcomes and functional improvements in affected 
children. Pediatric interventional neurology requires close collaboration among pediatric 
neurologists, interventional neuroradiologists, neurosurgeons, anaesthesiologists, and 
other medical specialists. A multidisciplinary team approach ensures the best possible 
care for pediatric patients with complex neurological conditions.
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Introduction
Pediatric interventional neurology is an emerging field that focuses on the diagnosis and treatment 
of neurological conditions in children using minimally invasive procedures. Traditional neurosurgical 
techniques often involve open surgeries, which can be more challenging and riskier in pediatric 
patients due to their smaller anatomy and higher sensitivity to anesthesia. Interventional neurology 
offers a less invasive approach, utilizing advanced imaging technologies and catheter-based procedures 
to diagnose and treat a variety of neurological disorders in children. Pediatric interventional neurology 
is a specialized medical field focused on diagnosing and treating neurological disorders in children 
through minimally invasive procedures [1]. This rapidly evolving discipline combines the expertise 
of pediatric neurology, radiology, and neurosurgery to provide innovative solutions for a wide range 
of neurological conditions, including vascular malformations, epilepsy, brain tumors, and congenital 
anomalies. Percutaneous minimally invasive image-guided musculoskeletal interventions afford 
a robust therapeutic arsenal for interventional radiologists to provide safe, effective, and durable 
treatment of benign bone tumors [2].

Description
Despite its numerous benefits, pediatric interventional neurology presents challenges such as 
the need for specialized training, limited data on long-term outcomes, and ethical considerations 
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in pediatric patients. The field continues to 
evolve with ongoing research, technological 
advancements, and a focus on refining 
techniques to optimize patient outcomes. 
Pediatric interventional neurology is a dynamic 
and innovative field that offers minimally 
invasive solutions for a range of neurological 
disorders in children. Through advanced 
techniques and multidisciplinary collaboration, 
it aims to improve the quality of life and long-
term prognosis of young patients facing complex 
neurological challenges.

Techniques and procedures

Pediatric interventional neurology encompasses 
a range of techniques and procedures that target 
various neurological conditions. Some common 
procedures include,

Cerebral angiography: This procedure involves 
the use of contrast dye and X-ray imaging to 
visualize blood vessels in the brain and diagnose 
conditions such as arteriovenous malformations 
(AVMs), aneurysms, and vascular abnormalities 
[3]. By identifying these issues early, 
interventional neurologists can plan appropriate 
treatment strategies.

Embolization: Embolization is a technique 
used to block or reduce blood flow to abnormal 
blood vessels or tumors. Small particles or coils 
are delivered through a catheter to the target 
area, causing the vessels to clot and the tumor to 
shrink. This approach is often employed in the 
treatment of AVMs, haemangioma, and certain 
tumors [4].

Intracranial stenting: Stents, small mesh-like 
tubes, can be placed within narrowed or blocked 
blood vessels to improve blood flow [5]. This 
technique is useful for treating conditions like 
intracranial stenosis, where arteries in the brain 
become significantly narrowed, potentially 
leading to strokes.

Thrombectomy: Thrombectomy is the 
removal of blood clots from arteries. It’s a 
crucial procedure in cases of pediatric stroke, 
where prompt removal of the clot can prevent 
lasting neurological damage. Advanced imaging 
techniques guide the catheter to the clot, allowing 
interventional neurologists to retrieve it [6].

Neuro-interventional procedures for tumors: 
Catheter-based techniques can be used to deliver 
targeted therapies directly to brain tumors. This 
minimizes damage to healthy brain tissue and 
improves the effectiveness of treatments like 

chemotherapy.

Advantages and challenges

Pediatric interventional neurology offers several 
advantages over traditional open surgeries in 
children,

Minimally invasive: Catheter-based procedures 
are less invasive, leading to smaller incisions, 
reduced scarring, and shorter recovery times. 
This is particularly beneficial for pediatric 
patients, who may experience faster healing and 
less pain [7].

Reduced anesthesia risk: Anesthesia can pose 
higher risks for children due to their developing 
brains and bodies. Minimally invasive procedures 
often require fewer anesthesias, decreasing 
potential complications.

Precision: Interventional techniques allow for 
precise targeting of affected areas, minimizing 
damage to healthy tissue and reducing the risk of 
neurological deficits. The field also presents some 
challenges.

Limited expertise: Pediatric interventional 
neurology requires highly specialized training 
and expertise. As the field is relatively new, there 
might be a shortage of skilled interventional 
neurologists [8].

Complex cases: Pediatric cases can be complex 
and require a multidisciplinary approach 
involving pediatric neurologists, neurosurgeons, 
radiologists, and other specialists [9].

Equipment and facilities: Access to advanced 
imaging technologies and specialized catheters 
is essential for successful interventions. Not 
all medical facilities may have the necessary 
equipment [10].

Conclusion
Pediatric interventional neurology is 
revolutionizing the way neurological conditions 
are diagnosed and treated in children. Minimally 
invasive techniques are reducing the physical 
and emotional burden on young patients while 
improving treatment outcomes. Continued 
advancements in imaging technology, catheter-
based procedures, and interdisciplinary 
collaboration will likely further enhance the 
field’s capabilities, leading to better quality of life 
for children with neurological disorders. As the 
field grows, it’s essential to prioritize training and 
research to ensure that pediatric patients receive 
the highest level of care available.
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