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[ Abstract]  Objective To evaluate deep learning for differentiating invasion depth of colorectal
adenomas under image enhanced endoscopy (IEE). Methods A total of 13 246 TEE images from 3 714
lesions acquired from November 2016 to June 2021 were retrospectively collected in Renmin Hospital of
Wuhan University, Shenzhen Hospital of Southern Medical University and the First Hospital of Yichang to
construct a deep learning model to differentiate submucosal deep invasion and non-submucosal deep
invasion lesions of colorectal adenomas. The performance of the deep learning model was validated in an
independent test and an external test. The full test was used to compare the diagnostic performance between
5 endoscopists and the deep learning model. A total of 35 videos were collected from January to June 2021 in
Renmin Hospital of Wuhan University to validate the diagnostic performance of the endoscopists with the
assistance of deep learning model. Results The accuracy and Youden index of the deep learning model in
image test set were 93.08% (821/882) and 0.86, which were better than those of endoscopists [the highest
were 91.72% (809/882) and 0.78]. In video test set, the accuracy and Youden index of the model were
97.14% (34/35) and 0.94. With the assistance of the model, the accuracy of endoscopists was significantly
improved [the highest was 97.14% (34/35)]. Conclusion The deep learning model obtained in this study
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could identify submucosal lesions with deep invasion accurately for colorectal adenomas, and could improve

the diagnostic accuracy of endoscopists.
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