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Abstract
Pediatric interventional radiology techniques play a crucial role in the diagnosis and 
treatment of various medical conditions in children. This abstract provides an overview of 
the key techniques used in pediatric interventional radiology, highlighting their significance 
and applications. Interventional radiology involves minimally invasive procedures guided 
by imaging modalities such as fluoroscopy, ultrasound, CT (computed tomography), and 
MRI (magnetic resonance imaging). In the pediatric context, these techniques are tailored 
to the unique anatomical and physiological considerations of children, ensuring optimal 
outcomes with reduced risks. Diagnostic procedures encompass angiography, which 
aids in visualizing blood vessels and identifying vascular abnormalities like congenital 
malformations and vascular tumors. In pediatric patients, angiography assists in the 
diagnosis of conditions such as arteriovenous malformations and coarctation of the aorta, 
enabling targeted and precise treatment planning. Interventional radiology techniques 
also encompass therapeutic interventions. Percutaneous image-guided biopsies and 
drainages help diagnose and manage conditions such as infections and abscesses in 
children. Furthermore, minimally invasive techniques, like embolization, can address 
vascular anomalies and bleeding disorders. Catheter-based interventions are another 
crucial aspect of pediatric interventional radiology. These procedures are used for a 
variety of conditions, including congenital heart defects. Atrial Septal defect (ASD) and 
patent ductus arteriosus (PDA) closures are performed using catheter-based approaches, 
reducing the need for open-heart surgery and minimizing postoperative complications.
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Introduction
Pediatric interventional radiology (IR) is a specialized medical field that focuses on using 
minimally invasive techniques to diagnose and treat various medical conditions in children. This 
branch of radiology combines advanced imaging technology with interventional procedures, 
allowing physicians to perform a range of treatments without the need for traditional open 
surgery [1]. These techniques have revolutionized the way medical care is delivered to pediatric 
patients, offering shorter recovery times, reduced pain, and improved outcomes. In cases of 
obstructive uropathies, nephrostomy and ureteral stent placements can alleviate urinary tract 
obstructions, preserving renal function and avoiding invasive surgeries. Moreover, percutaneous 
gastrostomy and jejunostomy tube placements aid in providing nutritional support to pediatric 
patients with feeding difficulties. Pediatric interventional radiology techniques require a 
multidisciplinary approach involving pediatric radiologists, paediatricians, anaesthesiologists, 
and nurses. The application of these techniques demands not only technical expertise but also a 
deep understanding of child-specific considerations, including sedation protocols, radiation dose 
optimization, and patient comfort [2, 3].

Descriptions
Pediatric interventional radiology techniques offer a range of minimally invasive diagnostic 
and therapeutic options for children with diverse medical conditions. These techniques enable 
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precise diagnosis, targeted treatment, and 
reduced patient morbidity, ultimately improving 
the quality of care and outcomes for pediatric 
patients. Ongoing research and advancements 
in imaging technology will likely continue 
to enhance the scope and efficacy of these 
interventions, benefiting the health and well-
being of children worldwide.

Imaging modalities in pediatric 

Pediatric interventional radiology relies on a 
variety of imaging modalities to guide procedures 
effectively and accurately. Some of the most 
common imaging techniques include:

Fluoroscopy: Fluoroscopy uses continuous 
X-ray imaging to create real-time images. This 
is invaluable for procedures such as angiography, 
where blood vessels are visualized and treated [4].

Ultrasound: Ultrasound imaging uses sound 
waves to create images of the body’s internal 
structures. It’s often used for procedures involving 
drainage, biopsies, and needle placements.

Computed tomography (CT):CT scans provide 
detailed cross-sectional images of the body, 
aiding in precise needle placement and guiding 
complex interventions [5].

Magnetic resonance imaging (MRI): MRI 
combines strong magnetic fields and radio waves 
to create detailed images. It’s especially useful for 
evaluating soft tissues and guiding procedures 
that require high anatomical accuracy.

Common pediatric procedures

Angiography and angioplasty: Angiography 
involves visualizing blood vessels to diagnose 
conditions like congenital vascular malformations 
and stenosis. Angioplasty is often performed 
concurrently to widen narrowed vessels using 
balloon catheters [6].

Embolization: This technique involves blocking 
blood vessels to treat conditions such as bleeding, 
arteriovenous malformations (AVMs), and 
tumors by injecting embolic agents.

Percutaneous biopsy and drainage: Using 
imaging guidance, physicians can perform 
biopsies to diagnose tumors or infections and 
perform drainage procedures to remove fluid or 
pus from cysts or abscesses.

Central venous access: Placement of central 
venous catheters is frequently performed to 
deliver medications, nutrition, or haemodialysis 
in pediatric patients with complex medical 

conditions [7].

Gastrostomy and jejunostomy tube 
placement: These tubes are inserted into the 
stomach or small intestine, allowing for direct 
feeding in children with swallowing difficulties 
or nutritional challenges.

Vertebroplasty and kyphoplasty: These 
procedures involve injecting bone cement into 
fractured vertebrae to relieve pain and stabilize 
the spine, often resulting from conditions like 
osteoporosis or trauma [8].

Benefits and challenges

Pediatric interventional radiology offers 
numerous benefits over traditional surgical 
methods,

Minimally Invasive: IR techniques involve 
smaller incisions or no incisions at all, resulting 
in reduced trauma, pain, and scarring.

Shorter recovery time: As IR procedures are 
less invasive, children often experience shorter 
hospital stays and quicker recovery periods [9].

Lower risk of infection: The risk of infection is 
generally lower due to the smaller incisions and 
reduced exposure of internal tissues.

Specialized training: Pediatric IR requires 
specialized training due to the unique anatomy 
and physiological differences in children.

Radiation exposure: Although efforts are 
made to minimize radiation exposure, repeated 
imaging can pose risks, particularly for younger 
patients.

Anesthesia considerations: Many pediatric IR 
procedures require sedation or general anesthesia, 
which can carry its own set of risks [10].

Conclusion
Pediatric interventional radiology has 
transformed the way medical interventions 
are conducted in children. By combining 
advanced imaging technology with minimally 
invasive techniques, pediatric IR offers a safer, 
more efficient and less traumatic approach to 
diagnosing and treating a wide range of medical 
conditions. With ongoing advancements in 
imaging and procedural techniques, the field 
continues to evolve, providing new avenues for 
improving the health and well-being of pediatric 
patients.
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