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Indication Definition and Contraindication Analysis of Ultrasound-Guided Combined Biopsy Techniques in the Diagnosis of Peripheral Lung Cancer
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[Abstract] Ultrasound-guided combined biopsy techniques achieve precise targeted sampling of peripheral lung cancer by integrating
multiple ultrasound imaging modalities. Existing evidence demonstrates that contrast-enhanced ultrasound combined with
elastography improves diagnostic accuracy, while ultrasound bronchoscopy-guided transbronchial needle aspiration provides a
minimally invasive sampling approach for central and mediastinal lesions. This study systematically analyzes the key
components of indications for peripheral lung cancer combined biopsy from a technical perspective: ultrasonic visualization
prerequisites for lesions, rationale for selecting combination modalities, and acoustic accessibility of puncture pathways; it also
examines multidimensional contraindications including bleeding tendencies, cardiopulmonary functional limits, biological
constraints of target lesions, and risk thresholds in comorbid conditions. The study proposes a hierarchical decision-making
pathway: routine ultrasound screening as the foundation, contrast-enhanced ultrasound for avoiding necrotic areas and
optimizing targets, elastography for assisting tissue characterization, and ultrasound bronchoscopy-guided transbronchial needle
aspiration for lesions in specific anatomical regions. Analysis reveals that indication definition involves constructing an
intersection of multiple criteria, while contraindication determination requires balancing potential diagnostic benefits versus
expected risks—both collectively defining the clinical operational boundaries of this technique.
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