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Al-Based Image Analysis and Forceps Position Tracking
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This study aimed to develop an Al-assisted intraoperative navigation and
automated surgical skill assessment system for thoracoscopic repair of esophageal atresia, to
support surgical safety and education. An Al model was trained to recognize the vagus nerve, a
critical structure to avoid during surgery. Evaluation by 54 pediatric surgeons showed the Al
identified anatomy significantly faster than novices (p<0.001) and performed comparably to experts
(p=0.159). A real-time skill assessment model was also developed using suturing videos, evaluating
smoothness, efficiency, and coordination. The model accurately classified lower- and higher-skill
groups (95% and 88%, respectively), showing promise as a training tool.
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