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Abstract

The double-lumen endobronchial tube (DLT) remains the standard for achieving one-lung venti-
lation in adult thoracic surgery. Nevertheless, its application presents challenges including difficult
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intubation, intraoperative tube displacement, and associated complications. Anatomical variations
and suboptimal tube sizing may lead to intubation difficulties and airway trauma, while positional
changes during surgery often cause tube malposition—compromising lung isolation and operative
safety. This review examines critical approaches to enhance DLT safety: preoperative strategies em-
phasizing individualized tube selection using advanced imaging and 3D reconstruction; intubation
techniques incorporating anatomical guidance, visualization technology, and tube design modifica-
tions for optimal placement; and intraoperative management leveraging real-time dynamic moni-
toring feedback and improved fixation systems. By synthesizing evidence-based principles with
clinical expertise, this work establishes a systematic theoretical foundation for the secure imple-
mentation of DLTs.
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Figure 1. Clinical application path map
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