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Abstract

Standardized residency training is a critical phase in the development of thoracic anesthesiologists. As a key skill in thoracic
anesthesia, lung isolation techniques face challenges in traditional teaching models, including abstract anatomical cognition,
prolonged learning curve for operational skills, and insufficient cultivation of clinical thinking. The integrated application of
visualization technologies (fiber bronchoscopy, visual double-lumen tube, pulmonary ultrasound, 3D CT reconstruction) with artificial
intelligence (AI) and virtual reality (VR)/mixed reality (MR), combined with problem-based learning (PBL) pedagogy, provides
a novel approach for thoracic anesthesia residency training. This article systematically elucidates the application of visualization
and Al technologies in lung isolation technique training based on clinical teaching practices. It constructs a “visualization + Al +
PBL” tripartite teaching model, summarizes a “three-stage six-step” full-cycle teaching process, explores the value of this model
in enhancing residents’ operational skills, clinical thinking, and emergency response capabilities, and outlines future development
directions. The findings offer practical and theoretical references for improving the quality of thoracic anesthesia residency training.
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