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Description 

Percutaneous Nephrolithotomy (PCNL) has become 

a foundation in the management of pediatric 

nephrolithiasis due to its efficacy in treating complex 

stones with minimal invasiveness. However, optimizing 

PCNL for pediatric stone management requires a 

tailored approach considering the unique anatomical 

and physiological characteristics of children. Pediatric 

nephrolithiasis is a significant health concern 

characterized by the formation of calculi within the 

urinary tract. The prevalence of pediatric nephrolithiasis 

has been increasing globally, with factors such as 

dietary habits, metabolic abnormalities, and genetic 

predisposition contributing to stone   formation. 

While small stones may pass spontaneously, larger or 

complex stones often require intervention to prevent 

complications such as urinary obstruction, infection, or 

renal damage. PCNL has emerged as a safe and effective 

treatment modality for pediatric nephrolithiasis, offering 

high stone clearance rates and low complication rates in 

experienced hands. 
 

Optimal patient selection is critical for the success of 

PCNL in pediatric stone management. Candidates 

for PCNL typically include children with large or 

complex renal stones (>2 cm), stones refractory to 

conservative management, or stones associated with 

urinary obstruction, infection, or renal impairment. 

However, patient selection should also consider factors 

such as stone composition, renal anatomy, patient age, 

comorbidities, and surgical experience. Preoperative 

imaging studies, including Computed Tomography 

(CT) scans or Intravenous Pyelography (IVP), help 

assess stone burden, renal anatomy, and potential 

anatomical variations, guiding treatment planning and 

patient selection. 

Anesthesia management is crucial for the safety and 

comfort of pediatric patients undergoing PCNL. General 

anesthesia is typically preferred for pediatric PCNL to 

ensure optimal patient immobility, pain control, and 

airway management during the procedure. Anesthetic 

considerations include the choice of anesthetic 

agents, airway management techniques, intraoperative 

monitoring, and postoperative pain management 

strategies. Anesthetic induction and maintenance should 

be tailored to the patient’s age, weight, medical history, 

and comorbidities, with close coordination between 

the anesthesia team and surgical team to optimize 

perioperative care and outcomes. 

Optimizing surgical techniques is essential for 

achieving successful stone clearance while minimizing 

complications in pediatric PCNL. Key technical 

considerations include patient positioning, access 

tract selection, tract dilation, stone fragmentation, 
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and stone extraction. Prone or supine positioning may 

be used depending on the surgeon’s preference and 

patient factors. Access tract selection should aim to 

provide direct access to the renal collecting system 

while avoiding injury to surrounding structures. Tract 

dilation techniques, such as balloon dilation or serial 

dilation, should be gentle to minimize trauma to the 

renal parenchyma and surrounding tissues. Stone 

fragmentation can be achieved using various energy 

sources, including pneumatic lithotripsy, ultrasonic 

lithotripsy, or laser lithotripsy, depending on stone 

composition and size. 

Despite advances in surgical techniques and 

perioperative care, PCNL in pediatric patients is 

associated with a risk of complications, including 

bleeding, infection, injury to surrounding structures, 

and residual stone fragments. Strategies for 

complication prevention and management include 

meticulous surgical technique, intraoperative 

monitoring, perioperative   antibiotic   prophylaxis, 

and postoperative imaging to assess stone clearance. 

In cases of intraoperative bleeding, measures such 

as selective angioembolization or blood transfusion 

may be required to control hemorrhage. Urinary tract 

 

 
infections should be promptly diagnosed and treated 

with appropriate antibiotics to minimize the risk of 

systemic complications. Residual stone fragments may 

necessitate adjunctive treatments such as Shockwave 

Lithotripsy (SWL) or Ureteroscopy (URS) to achieve 

complete stone clearance. 

Conclusion 

In conclusion, optimizing PCNL for pediatric stone 

management requires a comprehensive approach that 

considers patient selection, anesthesia management, 

surgical techniques, complication prevention and 

management, postoperative care, and long-term follow- 

up. By tailoring treatment strategies to the unique 

needs of pediatric patients and leveraging advances in 

surgical techniques, perioperative care, and imaging 

modalities, healthcare providers can achieve successful 

stone clearance while minimizing complications and 

optimizing outcomes in pediatric PCNL. Continued 

research and innovation in the field of pediatric stone 

management hold promise for further advancements 

in optimizing PCNL for pediatric nephrolithiasis, 

ultimately improving the quality of care for affected 

children. 


