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Purpose

To identify dosimetric, clinical, and CT-based densitometric
predictors of radiation-induced pulmonary events in breast
cancer patients treated with hypofractionated whole-breast
radiotherapy. To evaluate whether baseline cardio-pulmonary
conditions, captured through lung and heart CT metrics,
improve risk stratification for RT-induced lung symptoms
beyond conventional dosimetric parameters.

Material & Methods

A cohort of 1172 breast cancer patients treated with 3D
conformal whole-breast radiotherapy (40 Gy/15 fractions)
was analyzed. Ipsilateral lung DVHs, CT-based densitometric
features? (including the portion of lung volume with HU<-
850, V850 and HU metrics), lung volume, clinical variables,
and cardiac calcification indices were collected. Predictors of
moderate/severe pulmonary events were assessed using
uni- and multivariable logistic regression. Collinearity was
evaluated, optimal cut-offs derived (Youden index), and the
final model internally validated via bootstrap’.
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Figure 1. Difference between lung density HU in the cohort.

Results

At 6.5-year median follow-up, 18/1172 (1.5%) patients
developed moderate/severe pulmonary events. At univariable
analysis, both DVH parameters (e.g., V37Gy, mean lung dose)
and lung densitometric features (HU distribution, V850), as well
as larger lung volume and cardiac calcification metrics, were
associated with increased risk. However, the best-performing
multivariable models did not retain any DVH features. The
optimal bivariate model combined V850 >175 cc with
continuous Max_HU_Heart (p-value=0.0004, OR: 3.7+1.003,
AUC =0.68),consistent with air-trapping/emphysema
phenomena3.

Figure 2. The V850 region of a patient with pulmonary event (top
panel) and without side effects (bottom panel).
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Figure 3. Risk of late pulmonary events: cardiac Max_HU_Heart
stratified by lung volume V850 above or below 175cc.

Conclusions

Baseline cardio-pulmonary CT features are key predictors of
radiation-induced  pulmonary events, outperforming
conventional dosimetric parameters. In particular, lung
densitometry (notably V850) and cardiac calcification
(Max_HU_Heart) emerged as the strongest predictors in
multivariable models. Together, these metrics provide
complementary information on pulmonary vulnerability and
cardiovascular  burden, supporting improved  risk
stratification ~and  potentially more individualized
management strategies.
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