
Surgical Management of 
Kidney and Ureteral Stones

Farshad Gholipour

Urology Department

Isfahan University of Medical Sciences



Intro.

• Approximately 10 to 20 % of all kidney stones require surgical 
removal

• Treatment success defined as complete stone removal, or the 
stone-free rate (SFR):
• Absence of residual stones or the presence of residual stone fragments 
≤4 mm in size



Intro. (cont’d)

• Procedures that offer the highest SFRs (such as URS and PNL) 
also have higher complication rates

• Patients should expect to experience an improvement in QoL

• However, it may be reduced by the use of postoperative ureteral 
stents



Intro. (cont’d)

• Indications for emergency surgery – Urgent decompression of 
the collecting system
• obstructing stones and suspected or confirmed UTI

• bilat. obstruction and AKI

• unilat. obstruction with AKI in a solitary kidney



URETERAL STONES

• Indications for active removal of ureteral stones:
• Stones with a low likelihood of spontaneous passage

• Ureteral stones >10 mm

• Persistent pain despite adequate analgesic medication;

• Persistent obstruction;
• Have not passed after four to six weeks
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URETERAL STONES (cont’d)



URETERAL STONES (cont’d)



RENAL STONES
• Indications for the removal of renal stones, include:

• stone growth;

• stones in high-risk patients for stone formation;

• obstruction caused by stones;

• infection;

• symptomatic stones (e.g., pain or hematuria);

• stones > 15 mm;

• stones < 15 mm if observation is not the option of choice;

• patient preference;

• comorbidity;

• social situation of the patient (e.g., profession or travelling);

• choice of treatment.
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Extracorporeal Shock 
Wave Lithotripsy (ESWL)



ESWL



ESWL (cont’d)



ESWL (cont’d)

• An outpatient basis with the patient under conscious sedation, 
general anesthesia, or regional anesthesia

• Contraindications:
• Pregnancy

• Untreated UTI/urosepsis

• Decompensated coagulopathy

• Uncontrolled arrhythmia

• Abdominal aortic aneurysm >4.0 cm



ESWL (cont’d)

• The success of SWL depends on the efficacy of the lithotripter
and the following factors:
• size, location (ureteral, pelvic or calyceal), and composition (hardness) 

of the stones

• patient’s habitus

• performance of SWL



ESWL (cont’d)

• Factors that impair successful stone treatment by SWL
• steep infundibular-pelvic angle;

• long calyx;

• long skin-to-stone distance;

• narrow infundibulum;

• shock wave-resistant stones (calcium oxalate monohydrate, brushite, 
or cystine).
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ESWL complications





ESWL (cont’d)





ESWL (cont’d)

• Previously some concern that SWL could cause long-term 
complications such as hypertension, diabetes mellitus, kidney 
injury, and infertility

• A systematic review found NO strong evidence to support an 
association between SWL and these adverse effects



ESWL: future direction

• Visio-Track (VT) locking system

• Ultrasonic propulsion of renal and ureteral calculi

• Burst wave lithotripsy
• potential to revolutionize the future of SWL
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SWL vs. BWL
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Ureteroscopy (URS)



URS (cont’d)

• Generally performed on an outpatient basis with the patient 
under GA

• By a small endoscope
• Rigid, semirigid: mid and distal ureteral stones

• Flexible: proximal and intrarenal 



URS (cont’d)



URS (cont’d)

• URS is the modality of choice for patients with
• Obesity

• Hard stones

• Pregnant 

• Have a bleeding diathesis



URS (cont’d)

• Generally considered a safe procedure 

• Higher complication rate compared with SWL
• Ureteral stent discomfort (>25 %)

• UTI (5 %)

• Ureteral wall injury (5 %) 

• Major complications such as sepsis or ureteral avulsion occur in 
less than 1 percent



Percutaneous Nephrolithotomy  
(PNL or PCNL)



PCNL (cont’d)

• Usually under GA

• In the prone or supine position 

• typically requires an inpatient hospital stay of one to three days.



PCNL (cont’d)



PCNL



PCNL (cont’d)

• Contraindications
• Patients receiving anti-coagulant therapy

• Untreated UTI;

• Tumor in the presumptive access tract area;

• Potential malignant kidney tumor;

• Pregnancy



PCNL (cont’d)

• higher complication rate compared with URS and SWL
• Fever 10.8%

• Transfusion 7%

• Thoracic complication 1.5%

• Sepsis 0.5%

• Organ injury 0.4%

• Embolization 0.4%

• Urinoma 0.2%

• Death 0.05%



Other procedures

• Open surgeries

• Laparoscopy

• Robotic




