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Development and clinical application value of an artificial intelligence-assisted system for
calculating effective colonoscopy withdrawal time
Gong Rongrong’, Yao Liwen’, Wu Lianlian’, Wu Huiling’, Li Xun’, Yu Honggang’, Ding Xiangwu'
"Department of Gastroenterology, Wuhan Fourth Hospital, Wuhan 430030, China; ’Department of
Gastroenterology, Renmin Hospital of Wuhan University, Hubet Key Laboratory of Digestive Diseases, Hubei
Clinical Research Center for Minimally Invasive Diagnosis and Treatment of Digestive Diseases, Wuhan
430060, China
Corresponding author: Ding Xiangwu, Email: 120441763@qq.com

[ Abstract ] Objective To develop an artificial intelligence (AI) calculation system for the
effective withdrawal time of colonoscopy and to evaluate its clinical application value. Methods  First,
17 118 colonoscopy pictures from Renmin Hospital of Wuhan University were used for training and testing to
establish a deep convolutional neural network model to recognize various colonoscopy fields. Then this
model was integrated with the internal and external recognition model and cecum recognition model

developed by the research group to create an Al system for automatic calculation of the effective withdrawal
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time. Finally, 944 colonoscopy videos from the Endoscopy Center of Renmin Hospital of Wuhan University
from July 1, 2020 to October 10, 2020 were included in a retrospective analysis. Al automatic computing
system was used to calculate the effective withdrawal time, and 89 of them were manually calculated to
evaluate the accuracy of the Al automatic computing system. The remaining 855 cases were divided into two
groups according to Al calculations, namely, the effective withdrawal time <6 min group (n=615) and the
effective withdrawal time =6 min group (n=240), and the differences in the overall detection rate of adenoma
and polyp were compared and analyzed. Results The accuracy of Al automatic calculation system for
effective withdrawal time reached 92.1% (82/89). The overall adenoma detection rate in the group with
effective withdrawal time =6 min was 37.5% (90/240), that in the group with effective withdrawal time <6 min
was 19.0% (117/615), and the difference was statistically significant (x*=32.11, P<0.001). The overall polyp
detection rate in the group with effective withdrawal time =6 min was 75.0% (180/240), and that in the
group with effective withdrawal time <6 min was 45.2% (278/615), with statistical significance (}’=61.62,
P<0.001). Conclusion Al automatic computing system can accurately calculate the effective withdrawal
time of colonoscopy, and can be used to monitor the effective withdrawal time of clinical colonoscopy. In

addition, effective withdrawal time >6 min can effectively improve the detection rate of adenoma and

polyps.

[ Key words ]  Artificial intelligence;  Colonoscopys;

detection rate; Polyp detection rate

Effective withdrawal time; Adenoma
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