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(dual-arm robotic endoscopic assistant for minimally invasive surgery) & 4¢ i B P9 5% 6 I T 3 25 R
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Development and primary evaluation of a minimally invasive surgical robot system in endoscopic
submucosal dissection: an ex vivo feasibility study
Yang Xiaoxiao', Gao Huxin®, Fu Shichen', Chen Jianxiao’, Hou Cheng’, Zhou Zhifeng’, Ji Rui', Liu Huicong’,
Ren Hongliang®, Sun Lining®, Yang Jialin’, Yang Xiaoyun', Li Yanqing', Zuo Xiuli'
"Department of Gastroenterology, Qilu Hospital of Shandong University, Jinan 250000, China; ° National
University of Singapore (Suzhou) Research Institute, Suzhou 215125, China; * Robo Medical Technology Co.,
Ltd., Shenzhen 518118, China; *School of Mechanical and Electrical Engineering, Soochow University,
Suzhou 215137, China; °Huaco Healthcare Technologies Co., Lid., Beijing 100086, China; °The Chinese
University of Hong Kong; National University of Singapore, Hong Kong 999077, China
Corresponding author: Zuo Xiuli, Email: zuoxiuli@sdu.edu.cn

[ Abstract]  Objective To develop a novel, flexible, dual-arm, master-slave digestive endoscopic
minimally invasive surgical robot system named dual-arm robotic endoscopic assistant for minimally invasive

surgery (DREAMS) and to evaluate its feasibility for endoscopic submucosal dissection (ESD) by using ex
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vivo porcine stomachs. Methods A novel endoscopic robot (DREAMS) system was developed which was
composed of a flexible two-channel endoscope, two flexible robotic manipulators, a master controller, a
robotic arm, and a control system. A total of 10 artificial round-like lesions with diameters ranging from 15 to
25 mm were created (5 in gastric antrum and 5 in gastric body) by using fresh peeled stomach of healthy pigs
as the model. Submucosal dissection was performed with the assistance of the DREAMS system by two
operators. The main outcome was submucosal dissection speed, and the secondary outcomes included
muscular injury rate, perforation rate, and grasping efficiency of the robot. Results All 10 lesions were
successfully dissected en bloc by using the DREAMS system. The diameter of the artificial lesions was 22.34+
2.39 mm, dissection time was 15.00+8.90 min, submucosal dissection speed was 141.79+79.12 mm*/min, and
the number of tractions required by each ESD was 4.2 times. Muscular injury occurred in 4/10 cases of ESD.

No perforation occurred. Conclusion The initial animal experiment shows the DREAMS system is safe and

— 183

effective.
[ Key words ]

robot; Endoscopic submucosal dissection

Endoscopes, gastrointestinal;  Endoscopic robot;  Minimally invasive surgery

Fund program: National Key Research and Development Program of China (2018 YFB1307700)
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