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[ Abstract] Purpose To develop a predictive model for biochemical recurrence after radical prostatectomy based on intratumoral and
peritumoral MRI radiomic features combined with independent clinical risk factors. Materials and Methods A retrospective analysis
was performed on 277 patients with prostate cancer who underwent radical prostatectomy at Lanzhou University Second Hospital from
January 2013 to February 2024, with complete follow-up data (follow-up duration >1 year). Regions of interest (ROIs) for tumors were
delineated on T2WI and apparent diffusion coefficient maps. Peritumoral ROIs were obtained by expanding the tumor ROI using Python
software followed by manual removal of non-prostate tissue, and radiomics features were extracted. Intratumoral, peritumoral, and
combined intra- and peri-tumoral radiomics models, clinical model, and combined clinical-radiomics model were constructed. Model
performance was assessed using the area under the receiver operating characteristic curve (AUC), calibration curves, and decision curve
analysis. The Bootstrap method was used to assess the risk of model overfitting. Results  Total prostate-specific antigen, pathological T
stage, and Ki-67 were identified as independent risk factors for biochemical recurrence. The clinical model achieved AUCs of 0.785 in the
training set and 0.729 in the validation set. For the T2WI-based models, the intratumoral and peritumoral models obtained AUCs of 0.674
and 0.769 in the training set, and 0.635 and 0.713 in the validation set. The apparent diffusion coefficient-based intratumoral and
peritumoral models showed AUCs of 0.711 and 0.730 in the training set, and 0.611 and 0.662 in the validation set. The combined model

achieved AUCs 0f 0.916 in the training set and 0.818 in the validation set. The calibration curve demonstrated good predictive performance
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of the combined model. Decision curve analysis demonstrated that the integrated model had high potential for clinical net benefit within

the threshold range of 0.1-0.5. Conclusion The combined model integrating intra- and peri-tumoral MRI radiomics features with clinical

independent risk factors can effectively predict biochemical recurrence after radical prostatectomy, providing an imaging foundation for

precise clinical decision-making.
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