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Modality Features
Multivariable

OR (95%CI) P-value
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Clinical
Primary tumor site: Esophagus 14.8 (NE) 1.0

Primary tumor site: Cervical 44.1 (NE) 1.0

CT radiomics
Skewness (HHH) 0.36 (0.16–0.82) < 0.05

Cluster Shade (HLH) 5.71 (0.58–55.9) 0.13

Dosiomics
Median (LLH) 0.58 (0.29–1.17) 0.13

Gray Level Nonuniformity (LHL) 3.28 (0.86–12.4) 0.08
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CT radiomics

Kurtosis (HHL) 1.72  (0.31–9.60) 0.53

Kurtosis (LHH) 1.37 (0.34–5.47) 0.66

Skewness (HHH) 0.46 (0.16–1.30) 0.14

Sum Squares (LHL) 3.62 (0.76–17.1) 0.11

Dosiomics

Small Dependence Low Gray

Level Emphasis (HHL)
0.62 (0.17–2.22) 0.46

Size Zone Nonuniformity

Normalized (original)
2.27 (0.57–9.03) 0.24

Low Gray Level Zone Emphasis 

(LHH)
0.39 (0.11–1.38) 0.14

■ CT radiomic features provided the most

informative predictors of LF.

■ Combined models showed no substantial

improvement over CT radiomics alone.

■ Dosiomic features contributed limited

additional information in this cohort.

Selected Features and Multivariable 

Analysis for the Combined Model

OR, odds ratio; CI, confidence interval; NE, not estimable. P-values represent the 

results of multivariable logistic regression analyses evaluating the association between 

the selected features and 1- or 2-year LF after SBRT.

Compared with conventional radiotherapy, stereotactic body 

radiotherapy (SBRT) may improve local control for non-spinal 

bone metastases (NSBM)1.

■ Background

■ Problem

Approximately 10% of patients develop local failure (LF) 

after SBRT2, and reliable predictive biomarkers remain unavailable.

■ Purpose

To develop radiomics- and 

dosiomics-based machine 

learning models for predicting LF 

after SBRT for NSBM.
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4. DISCUSSION

■Tumor Heterogeneity Captured by Radiomics

CT radiomics demonstrated the highest predictive performance 

for both endpoints, suggesting that quantitative image features 

may capture tumor heterogeneity associated with LF more effectively 

than conventional clinical factors.

■Limited Contribution of Dosiomics

In contrast, dosiomics showed limited predictive performance. 

One possible explanation is that LF after SBRT may be influenced more 

strongly by intrinsic tumor characteristics than by dose distribution 

patterns. In addition, dosiomic features were extracted only within the 

PTV, where dose heterogeneity may have been relatively limited.

■Biological Interpretation of Selected Features

Several selected CT radiomic features, including skewness, kurtosis, 

and texture-based features, reflect intensity heterogeneity and spatial 

complexity within the tumor. These findings suggest that 

intratumoral heterogeneity may contribute to LF after SBRT.
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Variable Overall cohort (n = 80)

1-year endpoint 76 (LF: 11)

2-year endpoint 48 (LF: 15)

Age (years) 67 (35–85)

Male 48 (60%)

Primary

tumor site

Lung 19 (24%)

RCC 12 (15%)

Prostate 11 (14%)

Breast 8 (10%)

Others 30 (38%)

Lesion site

Pelvis 48 (60%)

Rib 9 (11%)

Others 23 (29%)

Prior radiotherapy 

to the same site
17 (21%)

Prescription dose

35 Gy / 5 fx 63 (79%)

30 Gy / 5 fx 15 (19%)

Others 2 (2%) 

Patient Characteristics

Conventional 

Radiotherapy 
SBRT

5. CONCLUSIONS

■ CT-derived radiomic features showed predictive value     

for local failure after SBRT for NSBM.

■ Radiomics-based models may facilitate early risk stratification 

and support personalized post-treatment management.

■ Selected radiomic features were predominantly

related to image intensity heterogeneity and

texture patterns.

1-year

2-year

Model Performance (AUC, 95% CI)

* Significantly different 

from the clinical model (p < 0.05).
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