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INTRODUCTION
* Lung cancer is a leading cause of cancer cases and deaths worldwide; ~60% of patients
need >1 radiotherapy course after diagnosis.
* Existing QIBA studies (dosiomics/radiomics/ML) focus on whole-lung scale, but
radiation-induced vascular damage is an established biomarker for RILI and prognosis.
We aimed to explore vascular-scale structural biomarkers, bridging the gap between

whole-lung and pulmonary vascular scales.
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v' Pre-RT CT processing used TotalSegmentator for

pulmonary vessel segmentation, MC for tumor/vessel 1

1" Non-RILI RIL

surface meshes, iterative thinning for 3D skeletonization, 1,

and 26-neighbor mapping to build an undirected graph 1

G(V.E).
Fifteen candidate structural biomarkers were identified,
including vascular-scale and tumor—vessel local-scale

features.

Early RILI had lower FD than non-RILI (2.192 vs 2.269;
P
structural complexity.

0.0055), indicating reduced pulmonary vascular

3D reconstructions confirmed fewer distal branches and
less spatial coverage in RILI (FD 1.9718 vs 2.3581).

We explored vascular-scale biomarkers to bridge whole-lung and pulmonary vascular scales: lower

multicenter validation.

FD on routine non-contrast CT was associated with early RILI and may aid risk stratification, pending
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