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1. Abstract
1.1. Objective: To investigate the efficacy and safety of antegrade 
ureteral occlusion during mini percutaneous nephrolithotomy 
(mPCNL).
1.2. Methods: We retrospectively analyzed patients who underwent 
mPCNL at our center between December 2021 and December 2023. 
Patients were divided into two groups based on intraoperative use 
of an antegrade ureteral occluder: an occlusion-assisted mPCNL 
group and a standard mPCNL group. Outcomes including operative 
time, intraoperative blood loss, renal pelvic pressure, postoperative 
stone migration, length of hospital stay, first-stage stone-free rate, 
need for secondary procedures, and postoperative complications 
were compared.
1.3. Results: There were no significant differences between 
groups in operative duration, intraoperative blood loss, renal pelvic 
pressure, length of hospitalization, first-stage stone-free rate, or 
overall complication rate. However, postoperative stone migration 
occurred significantly less frequently in the occlusion-assisted 
group. Although the overall rate of secondary procedures was lower 
in the occlusion-assisted group, this difference was not statistically 
significant. Notably, the requirement for secondary ureteroscopic 
interventions due to ureteral obstruction was significantly reduced 
in patients who underwent occlusion-assisted mPCNL.
1.4. Conclusion: Antegrade ureteral occlusion during mPCNL 
effectively reduces stone migration and residual fragments during 
lithotripsy and may decrease the need for secondary surgical 
interventions. The technique appears safe and comparable to 
standard mPCNL. Further large-scale prospective studies are 
warranted.

2. Introduction
Percutaneous nephrolithotomy (PCNL) is the preferred treatment 
for large renal stones and staghorn calculi. Compared with 
retrograde intrarenal surgery, PCNL provides superior stone 
clearance. With advances in endoscopic equipment and surgical 
techniques, mini-PCNL (mPCNL) has achieved comparable 
stone-free outcomes with reduced surgical trauma and fewer 
perioperative complications.
Despite these advantages, distal migration of stone fragments into 
the ureter remains a challenge during mPCNL. Such migration 
may cause ureteral obstruction, postoperative discomfort, and the 
need for additional interventions, increasing both patient morbidity 
and healthcare costs. While ureteral occlusion devices are widely 
used during ureteroscopic lithotripsy to prevent stone migration, 
their role in PCNL—particularly via an antegrade approach—has 
not been well studied.

3. Patients and Methods
3.1. Study Design and Patient Selection
This retrospective study included patients with renal calculi who 
underwent PCNL between December 2021 and December 2023. 
Patients were assigned to either an occlusion-assisted mPCNL 
group or a standard mPCNL group based on whether an antegrade 
ureteral occluder was used intraoperatively.
Eligible patients were adults aged 18–70 years with renal stones 
measuring 2.0–4.0 cm, normal renal function, and mild or no 
hydronephrosis. Patients with renal insufficiency, recent urinary 
tract infection, congenital urinary anomalies, or prior PCNL or 
ureteral reconstruction were excluded.

3.2. Surgical Procedure
All patients underwent standardized preoperative imaging, 
including ultrasound, KUB radiography, and thin-slice CT. 
Procedures were performed under general anesthesia by the same 
experienced surgeon.
A ureteral catheter was placed retrogradely to facilitate collecting 
system dilation. Percutaneous renal access was obtained under 
ultrasound guidance, followed by tract dilation and placement of 
an access sheath. Lithotripsy was performed using holmium:YAG 
laser or pneumatic lithotripsy, and stone fragments were removed 
under continuous irrigation. A double-J stent and nephrostomy 
tube were placed postoperatively.

3.3. Antegrade Ureteral Occlusion
After identification of the ureteropelvic junction, a blocking 
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catheter was inserted antegradely through the percutaneous tract 
and deployed to prevent distal stone migration. The occluder could 
be temporarily withdrawn if repositioning of the access sheath was 
required.

3.4. Renal Pelvic Pressure Monitoring
Renal pelvic pressure was measured using a catheter inserted through 
the percutaneous tract. Continuous irrigation was maintained at a 
constant rate, and pressure was recorded at predefined time points 
during lithotripsy. Mean pressure values were used for analysis.

3.5. Outcome Assessment
Stone characteristics, perioperative variables, and postoperative 
outcomes were recorded. Stone clearance was evaluated one month 
after surgery following ureteral stent removal. First-stage stone-free 
status was defined as the absence of residual stones or asymptomatic 
fragments smaller than 4 mm without evidence of obstruction or 
infection.

4. Statistical Analysis
Statistical analysis was performed using SPSS software. Continuous 
variables were expressed as medians with interquartile ranges, and 
categorical variables as frequencies and percentages. A P value < 
0.05 was considered statistically significant.

5. Results
A total of 84 patients were included, evenly divided between the 
two groups. Baseline demographic characteristics, stone features, 
renal function, and comorbidities were comparable between groups.
Postoperative stone migration was significantly less frequent in the 
occlusion-assisted group. Operative time, primary stone-free rate, 
and overall need for secondary procedures were similar between 
groups. However, secondary ureteroscopic intervention due to 
stone-related ureteral obstruction occurred significantly less often 
in the occlusion-assisted group.
Mean renal pelvic pressure was slightly higher in the occlusion-
assisted group but did not differ significantly. No differences were 
observed in postoperative hemoglobin decline, complication rates, 
or length of hospital stay.

6. Discussion
Mini-PCNL is an effective and minimally invasive option for 
treating renal and upper ureteral stones. Stone migration into the 
ureter remains an important cause of postoperative obstruction and 
secondary intervention.
This study demonstrates that antegrade ureteral occlusion during 
mPCNL significantly reduces stone migration and the need for 
secondary ureteroscopic procedures without increasing operative 
risk or complications. Importantly, renal pelvic pressure remained 
within safe limits, likely due to partial drainage permitted by the 
occluder design.
Successful application of this technique requires careful 

intraoperative coordination, particularly during access sheath 
manipulation. Proper identification of the ureteropelvic junction 
and verification of occluder function are essential to prevent 
displacement and maintain effectiveness.

7. Limitations
The retrospective design, small sample size, and single-center 
nature of this study limit the generalizability of the findings. 
Selection bias cannot be completely excluded, and long-term 
outcomes were not evaluated. Larger randomized controlled trials 
are needed to confirm these results.

8. Conclusion
Antegrade ureteral occlusion during mPCNL is a safe and effective 
adjunct that significantly reduces stone migration and the need 
for secondary surgical intervention. This technique represents a 
promising modification of standard mPCNL and warrants further 
investigation.
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