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Application of virtual reality training in urethrovesical anastomosis of robot-assisted laparoscopic radical prostatectomy

ZHANG ChaoA, HUA Mei-mianA, WANG Fu-bo, GUO Fei, WANG Hui-qing, PENG Guang, XU Meng-lu, SONG Li, YANG Bo’,
SHENG Xia, XU Chuan-liang, SUN Ying-hao
Department of Urology, Changhai Hospital, Navy Medical University (Second Military Medical University), Shanghai 200433, China

[Abstract] Objective To explore the application value of virtual reality training in urethrovesical anastomosis of robot-
assisted laparoscopic radical prostatectomy. Methods Using robot simulated training system, 3 surgeons were trained by
anastomotic simulation training for basic operation. The key parameters, including overall score, time to complete anastomosis,
robot movement distance, instrument collision times, times of instrument out of sight and missed target times, were compared
before and after training. The 3 surgeons carried out urethrovesical anastomosis in robot-assisted laparoscopic radical prostatectomy
for 9 patients using robot-assisted system. The quality of anastomosis was evaluated. Results ~After training, the overall score
of 3 surgeons was increased from 65.0%10.8 before training to 92.7+3.5, time to complete anastomosis was shortened from
(279.0£48.0) s to (119.3£12.5) s, and robot movement distance was increased from (459.0£59.2) cm to (239.34+33.9) cm;
and the differences were significant (all 2<<0.05). There were no significant changes in the times of instrument out of sight or
missed target before and after training. The urethrovesical anastomosis of 9 patients were successfully performed by the 3 surgeons
during robot-assisted laparoscopic radical prostatectomy, with the average anastomosis time being (23.44-8.6) min. No increased
creatinine level was found in drainage fluid of the patients and no leakage of urine occurred. No leakage of contrast agents was found
in cystography on the 7" day after operation, and the catheter was removed on the 8" day after operation. Conclusion Virtual
reality training using robot simulated system can help urologists to get familiar with the robotic system quickly. It can improve the
urethrovesical anastomosis during operation with high efficiency and quality.
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Fig1 Training of “lumen anastomosis” with robotic simulated training system

A: To insert the needle at designated position; B: To pull the needle out from designated position; C: Illustration of anastomotic;

D: Operation field
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Tab 1 Changes of main training indexes before and
after virtual reality training
n=3

First Twentieth ~ P
training training  value

6501108 92.74+3.5 0.014
279.0£48.0 119.3£12.5 0.005
459.01+59.2 239.3+33.9 0.008

Index

Overall score”
Anastomotic time” #/s

Motion distance® d/cm

Times of instrument collisions’ 7 (5-9) 1(0-3) 0.109
Times of instrument out of sight 0 0 =
Times of missed target’ 47£0.6 33%£1.2 0.148

* x=s; " Median (range)
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