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[Abstract] Objective To systematically evaluate the safety and efficacy of a robot-assisted punc-
ture system compared to the conventional manual method in an animal model. Methods A total of 28 per-
cutaneous renal punctures were performed in 15 female pigs ( completed between January and March
2024), randomly assigned to either a robot-assisted group (14 cases) or a manual group (14 cases). Com-
prehensive comparison was conducted across multiple dimensions, including first-attempt success rate,
puncture time, operation time, number of needle adjustments, radiation dose, and hemoglobin testing.
Mann-Whitney U test was used with P <0. 05 considered statistically significant. Results The robot-assis-
ted group achieved a higher first-attempt success rate than the conventional manual group (85.71% vs.
21.43%, Z = -3.349, P <0.05). The puncture time was shorter in the robot-assisted group (3. 31 min
vs. 10.03 min, Z = -2.459, P<0.05), and the radiation dose was lower (0.30 mGy vs. 0.45 mGy,
Z=-2.492, P<0.05). There was no significant difference in total operation time (15. 19 min vs. 15. 04
min, Z= —-0.184, P>0.05). Conclusion The robot-assisted navigation system can significantly im-
prove the first puncture success rate, shorten the procedure time, and reduce radiation exposure, demon-
strating considerable potential for clinical application.

[Key words] Percutaneous nephrolithotomy;  Percutaneous renal puncture; — Robot-assisted sys-
tem;  Animal study
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