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[ Abstract] Objective: To explore the predictive value of machine learning models constructed using based on multimo-
dal MRI radiomics features based on T, WI, apparent diffusion coefficient ( ADC) maps, and dynamic contrast-enhanced
(DCE) MRI for bone metastasis after surgery of prostate cancer.Methods: 300 patients diagnosed as prostate cancer from
two hospitals from September 2016 to September 2024 were included in this study,and were divided into a training set (n=
210) and a validation set (n=90) at a ratio of 7 # 3.All patients underwent preoperative whole-body bone scintigraphy to
exclude bone metastasis,and were followed up every 3 months for 12 months postoperatively.Positive SPECT findings com-
bined with CT/MRI or bone biopsy served as the diagnostic criteria for bone metastasis.Based on with or without bone me-
tastasis, the patients in the training set were divided into a metastasis group (n=94) or a non-metastasis group (n=116).
Preoperative baseline clinical data,including age, total prostate-specific antigen (tPSA),Gleason score,lymph node metasta-
sis, prostate volume,and overall prostate stiffness, were compared between the two groups.No statistically significant diffe-
rence was observed in any of these variables (all P>>0.05),indicating that the two groups were comparable at baseline.On
T, WI,DCE-MRI at the peak phase and ADC images, taken the T, WI as the anatomical reference, two radiologists inde-
pendently delineated 2D-ROI manually slice-by-slice along the lesion margins and volume ROI (VOIs) were formed by
software.For DCE-MRI, the images in the peak phase (45~ 65s) was selected for ROI delineation. After delineation, the
ROIs were uniformly expanded outward by 3mm without exceeding the prostatic capsule.Radiomics features were then ex-
tracted from the VOIs. After feature dimension reduction and selection using least absolute shrinkage and selection operator
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(LASSO) combined with ten-fold cross-validation, the optimal radiomics features were selected out for constructing predic-
tion models using three machine learning methods,including support vector machine (SVM),logistic regression (LR),and
extreme gradient boosting ( XGBoost). The predictive performance of the models was evaluated using receiver operating
characteristic (ROC) curves and decision curve analysis (DCA).Results: A total of 12 key imaging biomarkers were identi-
fied in this study,including four gray-level co-occurrence matrix features (GLCM),four first-order statistical features,and
four gray-level size matrix features (GLSZM).The LR model, SVM model,and XGBoost model constructed based on the
key biomarkers achieved AUC values of 0.812,0.723 and 0.836 in the training set,and 0.742,0.712 and 0.803 in the valida-
tion set,respectively. The DCA curve indicated that the XGBoost model achieved the highest clinical net benefit compared
with the SVM model and LR model.It showed positive clinical net benefits within the threshold probability range of 0% ~
88% in the training set and 0% ~84% in the validation set.Conclusion; The model constructed based on the multimodal
MRI radiomics features of T, WI+DCE-+ ADC can effectively predict the risk of bone metastasis of prostate cancer. Among
them, the XGBoost model has the best predictive performance.Its AUC values in the training set and validation set are 0.836
and 0.803 respectively,and it has the highest clinical net benefit. The LR model is the second, while the SVM model is rela-
tively lower.
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