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Background
• Percutaneous nephrolithotomy (PCNL) is the primary and 

most effective treatment for large and complex renal calculi.

• Puncture, dilation and fragmentation are three crucial steps. 
Among which, puncture and dilation can substantially affect 
the final results of PCNL.



Background
• Optimal percutaneous renal access to the pelvicaliceal system 

is traditionally performed in the prone position with 
fluoroscopy guidance. 

• However, long-term X-ray exposure may cause deleterious 
effects for both patients and hospital staff. This is why 
ultrasound-guided PCNL has recently gained popularity. 



Background
• Ultrasound-guided access can display the kidney in a 

stereoscopic image and allow the avoidance of adjacent and 
visceral injury. 

• Major drawback of ultrasound-guided PCNL is the 
powerlessness to control the dilation. Limited researches about 
a small number of patients and non-comparable PCNL studies 
were performed about total real-time ultrasound guidance. 

• To our knowledge, there was no study about the comparison of 
total versus partial real-time ultrasound-guided PCNL.



Purpose
• To provide a comprehensive analysis about safety and efficacy 

of fluoroscopy-free total ultrasound-guided percutaneous 
nephrolithotomy (TUPN) versus ultrasound with fluoroscopy-
guided percutaneous nephrolithotomy (UFPN).



Patients and Methods
• 377 patients who underwent ultrasound-guided PCNL were 

consecutively reviewed. 
• TUPN was defined as both puncture and dilation were real-

time monitored by ultrasound. 
• UFPN meant that only the puncture was real-time guided by 

ultrasound while the dilation was operated by X-ray. 
• The decision of guidance methods depended on the operator 

and all the operations were performed in the same operating 
room.









Results

• Groups were comparable in baseline characteristics. Fifty 
percent of patients were Guy’s score III-IV and over half of 
the patients were mild or none of hydronephrosis. 





Results
• All renal punctures were successfully performed. 
• The primary successful rates of dilation were more than 95% 

in both groups. 
• Two or more accesses were established in 33 patients (17.8%) 

in TUPN group and 25 patients (13%) in UFPN group 
(p=0.20). 

• Post-operative instant stone free rates were 88.6% and 90.1%, 
TUPN versus UFPN, respectively, p=0.65. 





Results
• Most of the complications were minor and there were no 

differences in Clavien-Dindo complications in both groups. 
Mean operating time and hospitalization were comparable.





Conclusions

• Our findings show that fluoroscopy-free total ultrasound-
guided PCNL represents an alternatively safe and efficient 
approach for the treatment of renal stones. 

• Further study will be required to evaluate fluoroscopy-free 
TUPN in various clinical settings.
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