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ABSTRACT 

Purpose: We conducted a randomized, single-blind clinical trial comparing the surgical outcomes 
of robotic-assisted fluoroscopic-guided (RAF group) and ultrasound-guided (US group) renal 
access in mini-percutaneous nephrolithotomy (PCNL).  

Materials and Methods: We recruited patients who underwent mini-PCNL with ureteroscopic 
assistance for large renal stones between January 2020 and May 2021. Block randomization was 
performed using online software. Automated needle target with x-ray was used for fluoroscopic-
guided renal access in the RAF group. PCNL was performed by residents using a pneumatic 
lithotripsy system with 16.5Fr/17.5Fr tracts. The primary outcome was single puncture success, 
and the secondary outcomes were stone-free rate, complication rate, parameters measured 
during renal access and fluoroscopy time.  

Results: In total, 71 patients (35 in US group, 36 in RAF group) were enrolled. No difference was 
seen in the single puncture success rate between the US and RAF groups (34.3% and 50.0%, 
p[0.2). In 14.3% cases in the US group vs no cases in the RAF group, the resident was unable to 
obtain access due to difficult targeting (p[0.025). The mean number of needle punctures was 
significantly fewer, and the median duration of needle puncture was shorter in the RAF group 
(1.83 vs 2.51 times, p[0.025; 5.5 vs 8.0 minutes, p[0.049, respectively). The stone-free rate at 3 
months after surgery was 83.3% and 70.6% in the RAF and US groups, respectively (p[0.26). 
Multivariate analysis revealed that RAF guidance reduced the mean number of needle punctures 
by 0.73 times (p[0.021). 

Conclusions: RAF renal access in mini-PCNL may have further potential applications in this field.  

 
 
 
 
 
 
 
 

 
 
 



REVIEW 
 
In this Journal Club CAU edition, we will review the article published in The Journal of Urology, 
by Doctor Atsushi Okada, et al. A Randomized, Single-Blind Clinical Trial Comparing Robotic-
Assisted Fluoroscopic-Guided with Ultrasound-Guided Renal Access for Percutaneous 
Nephrolithotomy.  
 
The percutaneous Nephrolithotomy is actually the gold standard treatment for great volume 
renal lithiasis.  The percutaneous renal access is the most challenging step in this surgery even 
more for novice surgeons (1).  
 
There are multiple puncture methods, in which two of them are the most frequently used: the 
standard  fluoroscopic guided puncture and ultrasound (US) guided puncture, the last one 
mentioned can be with or without fluoroscopic. The puncture method chosen is based on the 
surgeon’s experience and preferences, both are equally safe and efficient when  made by an 
experienced surgeon (2).  
 
New technologies have emerged to improve and facilitate access, in this case we will focus on 
the use of artificial intelligence with automated orientation of X ray needles: RAF (robotic-
assisted fluoroscopic-guided). It arises with the aim of facilitating percutaneous renal puncture 
and reducing complications. It is designed to perform renal puncture with the patient in the 
prone position and using the support of fluoroscopy (3). 
 
This article is a single-center, open label, clinical trial, taken place in “Nagoya City University 
Hospital”, between October 2019 and September 2021, which introduces the use of RAF during 
percutaneous renal puncture in mini PCNL in trainee surgeons and compares it with 
percutaneous renal puncture guided by US.  
 
They included 71 patients diagnosed with renal lithiasis greater than 15 mm, amenable to 
treatment by PCNL. The preoperative factors in both groups were comparable.  
The primary outcome of the trial was the success in the first renal puncture, and the secondary 
outcomes were stone free rate (SFR), overall complications rate, complication (Clavien-Dindo 
classification) rates, and duration of fluoroscopy during renal access.  

It is a superiority trial, because it is stated that RAF-guided renal puncture determines better 
results, when it’s compared with US-guided puncture. The authors propose as a null hypothesis 
that the RAF-guided puncture required a greater number of punctures than the US-guide. 
Statistical significance was established with a p < 0.05. 

The RAF-guided puncture was realized in every patient in a prone position, while in  the US-
guided puncture the position was according to the surgeon’s criteria, this being the only 
intraoperative parameter that differs between groups, being statistically significant (p 0.001). In 
turn, we highlight this as a disadvantage of the device, since it forces the surgeon to opt for a 
single position. Therefore, we do not know if comparing only patients in the prone position 
between both groups could determine different results. 

Analyzing the results, the RAF-group obtained greater success in the first puncture rates, 
compared with the US-group.  One bias to mention is that the procedures in both techniques 
were performed by residents and by experts. In the RAF group, a predominance of experienced 
surgeons was observed, although the difference in this sample is not statistically significant (p 
0.3). 



In this trial they showed a lower number of punctures in the RAF-group, however a greater 
number of punctures in the US-group did not determine  related complications.  

As limitations of the study, we highlight that RAF can only be used in puncture with the patient 
in the prone position; and that was compared with US-guided puncture, in different positions 
according to the surgeon's preferences. We do not know the results if both techniques could  be 
compared in the same position. 

The costs of each procedure were not evaluated, therefore we do not know if the use of RAF-
guided puncture would be feasible in less developed societies. Nor has the environmental 
impact of the robotic puncture assistance device been declared. 

It is a single-center study in a small court, with the aforementioned limitations. Therefore, to 
obtain evidence of clinical relevance, a multicentre study with a larger sample size would be 
needed. 
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