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Background:
Robotic-assisted bronchoscopy (RAB) enables effective diagnosis of small peripheral pulmonary lesions, offering enhanced navigation and stability.1 However, multi-center data on biopsy tool use and its impact on diagnostic yield (DY) and molecular adequacy remain limited. Understanding these associations may optimize procedural strategies and improve patient outcomes. 
Methods:
The Ion Registry is a prospective, multi-center study for shape-sensing RAB (ssRAB) lung nodule biopsy and/or localization. This analysis is of the first 500 enrolled subjects (Sept 2023–June 2024); sixteen were excluded due to non-biopsy procedures or missing tool data. Descriptive statistics summarized lesion and procedural characteristics. Tool use, combinations, and molecular adequacy were assessed; DY was stratified by tool type. Lesions were grouped by use of large-sample tools (e.g., cryoprobe, forceps) versus traditional tools (e.g., needle, brush, BAL). Strict DY was assessed per ATS/ACCP recommendations.
Results:
484 subjects and 564 lesions were included, with a median lesion size of 18.0 mm (IQR: 12.4-27.6). Bronchus sign was present in 52.0% (293/564), and 60% of lesions were located in the upper lobes (336/564). The most common tool combination (any order) was biopsy needle, biopsy forceps and mini-bronchoalveolar lavage, followed by cryoprobe and needle. A large-sample tool was used in 95% of lesions where molecular testing was indicated and performed, with a sample adequacy rate of 94.8% (184/194). DY in the large-sample tool cohort was 82.0% (418/510). When CBCT was used with large-sample tools, DY was 84.4% (276/327), compared to 88.7% (141/159) without CBCT (p=0.259).  Use of any size cryoprobe, in the absence of forceps, was associated with a DY of 86.5% (109/126); and a sample adequacy rate of 97.1% (100/103) when molecular testing was performed. Use of forceps, in the absence of cryoprobe, was associated with a DY of 80.8% (211/261); and a sample adequacy rate of 93.4% (128/137) when molecular testing was performed. The differences in DY (p=0.168) and sample adequacy rate (p=0.198) were not statistically significant. Tool-specific DYs (non-exclusive groups) were: needle 81.5% (401/492), cryoprobe (any size) 82.7% (206/249), and forceps 80.5% (309/384). No significant differences were observed between tool outcomes: cryoprobe vs. forceps (p= 0.528), needle vs. forceps (p=0.713), and needle vs. cryoprobe (p=0.714).
Conclusion:
In this preliminary Ion Registry analysis, large-sample biopsy tools were associated with high DY and molecular testing adequacy, suggesting enhanced tissue quality and comprehensive diagnosis with ssRAB. 
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