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Abstract: Surgical management of renal tract stone disease has evolved during the last two decades after the introduction of 

minimal invasive techniques. Percutaneous nephrolithotomy (PCNL) has become a common procedure performed in patients 

with renal calculi. Nevertheless, the learning curve is steep and most facilities in subsaharan African lacks this novel minimally 

invasive approach. Therefore, the PCNL procedure is clearly illustrated in this review using a Case Report of a 32 year old 

Mauritania Male with a 2 cm renal calculi. With standardized technique and the proper equipment, PCNL can achieve excellent 

stone-free rates and with minimal patient morbidity. 
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1. Introduction 

Management of patients suffering from urinary tract 

calculi is a health care problem because of its prevalence and 

recurrence [1]. Minimally invasive treatments, such as 

percutaneous nephrolithotomy (PCNL), non-invasive 

extracorporeal shock wave lithotripsy (ESWL), and 

laparoscopy procedures have almost completely replaced 

open surgery in the management of the urinary stone disease 

[2, 3]. 

Recently European Association has considered PCNL as 

first option for large, multiple or inferior calyx stones [1]. 

Open stone surgery has been replaced by PCNL because of 

its cost effectiveness, lower morbidity, shorter operative time 

and lower postoperative complications [1, 4]. Some patients 

with history of open stone surgery need PCNL because of 

renal stone recurrences [1, 5, 6]. 

The learning curve for PCNL is very steep and 

endourology in Subsaharan Africa is still evolving. Most 

Urologist in in the tropics are yet to perform their first 

procedure. The African Literature on PCNL is also sparse. 

Therefore, this case report of Percutaneous Nephrolithomy 

highlights the procedure and techniques of PCNL for 

educative purpose with original illustration during the 

procedure. 

2. Case Report 

A 26 year old Mauritanian male was seen through the 

outpatient clinic with colicky right lumbar pain radiating to 

the groin over a year. He had an open surgery for a Pelvic 

Ureteral Junction Obstruction 2 years earlier. His Physical 

Exam was unremarkable. Hematological assays were normal 

and urine culture sterile. Unehanced computed tomogaphy 

showed a right pelvicalyceal stone measuring two 

centimeters in diameter with grade II ipsilateral 

hydronephrosis. Hematological assays were normal and urine 

culture sterile. He underwent a percutaneous Nephrolithomy 

with a ureteral catheter and a nephrostomy tube in place. 

There was no postoperative bleeding or infection. The patient 

was discharged home on postoperative day 3. His subsequent 

follow-ups have been satisfactory. The operative procedure is 

illustrated below. 
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Figure 1. Shows a 2 centimeter right pelvicalyceal with grade III 

hydronephrosis but the contralateral left kidney has a normal renal 

parenchma without stone. 

 

Figure 2. PCNL and ureteroscopy. 

Figure 2 Under general ansthesia with endotracheal 

intubation, the patient was placed in the modified Valdivia 

position for simultaneous PCNL and ureteroscopy [7]. 

 

Figure 3. The patient was draped exposing the right flank with a C-arm 

fluoroscope set up. 

 

Figure 4. Ureteroscopy performed with left ureteral catheter placed for 

injection of methylene blue that better outlined the pelvicalyceal system. 

   

Figure 5. Initial puncture. 

Figure 5 shows the Initial puncture performed with a 21G 

needle from below the 12th rib, targeting the posterior calyx 

aligning the direction of access with the axis of the targeted 

calyx and an18G needle was inserted into the targeted calyx 

and a 0.038-inch extra-stiff guidewire placed in pelvicalyceal 

system close to the calculi [8]. 
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Figure 6. Serial dilatation with fascial dilators over the guidewire.  

Figure 6 shows the serial dilatation with fascial dilators 

over the guidewire which was done to create a track into the 

collecting system under fluoroscopic guidance. 

 

Figure 7. Amplatz sheath was slipped over the dilator and manipulated into 

the collecting system with the stone insight as shown [8]. 

 

Figure 8. With the aid of an Amplatz sheath, the standard 26 Fr rigid 

nephroscope was placed into the renal collecting system to deal with the 

stones. 

 

Figure 9. Ultrasonic lithotriptor was used to fragment the stone and particle 

irrigated with continuous warm normal saline. 

 

Figure 10. A urethral and ureteral catheter was left in place postoperatively 

for drainage. 

3. Discussion 

Surgical management of renal tract stone disease has 

evolved during the last two decades after the introduction of 

minimal invasive techniques, like ESWL and PCNL [1, 9]. 

PCNL has become a common procedure performed in 

patients with renal calculi [1, 10]. 

Percutaneous nephrolithotomy (PNL) is recommended by 

the Guidelines of the European Association of Urology for 

the following indications [11]: Large stone burden >2 cm or 

1.5 cm for lower calyceal stones, staghorn stones, stones that 

are difficult to disintegrate by ESWL (calcium-oxalate 

monohydrate, brushite, cystine), stones refractory to ESWL 

or ureteroscopy, anatomic abnormalities, including horseshoe 

kidneys or ureteropelvic junction obstruction Stones within 

calyceal diverticula and obesity. 

The preoperative evaluation involves a close study and 

analysis of imaging which includes a CT IVU [12]. The 

choice of puncture either fluoroscopic or ultrasound guided is 

dictated by the calyceal anatomy and the surgeon expertise in 

a technique [12]. 

Significant reductions in morbidity and cost have occurred 
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because of the development of nephrostomy tract balloon 

dilators, improved grasping instruments, and the use of 

improved methods of stone fragmentation and removal [13]. 

The key to successful PNL is the adequate placement of the 

nephrostomy tract, thereby allowing appropriate access for 

complete stone removal [14]. The most important 

complication seen in PCNL surgery is bleeding, which can 

occur in forms of perioperative, immediate postoperative, 

and delayed [2]. The rate of blood transfusion is reported 

between 0-20% in the related studies [2]. The predicting 

factors for massive blood loss have been reported as body 

mass index, multiple punctures, dilation with larger dilators, 

stone size, long operative time, and the degree of 

preoperative hydronephrosis [15]. Mild fever post PCNL 

occurs in about one third of the patients, but incidence of 

sepsis is much lower, in patients treated with appropriate 

perioperative antibiotics [16]. Post-operative sepsis can be 

prevented by preoperative antibiotics, low-pressure 

irrigation, use of drainage when required [12]. 

4. Conclusion 

PCNL has an essential role in managing patients with 

complex and large upper tract renal calculi. Its role in the 

management of renal calculi in sub-Saharan Africa is still 

evolving. It is time that urologist practicing in the sub-

Saharan regions acquire the necessary skills in gaining 

percutaneous renal access if the equipments are available. 

With the latest advances in endourology, PCNL can provide 

optimal result with minimal patient morbidity. 
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