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Clinical value of a dual-sequence magnetic resonance imaging radiomics model based on habitat ana-

lysis for early diagnosis of prostate cancer HAN Xu. NIU Haitao (Qingdao Medical College of Qingdao Universi-
ty, Qingdao 266073, China)

[ABSTRACT] Objective To investigate the clinical value of machine learning models based on radiomic features generated
by habitat analysis of magnetic resonance imaging (MRI) , including T;-weighted imaging (T: WD) and diffusion-weighted imaging
(DWD, for the early diagnosis of prostate cancer. ~ Methods MRI data of 111 patients with pathologically confirmed prostate le-
sions (82 cases of prostate cancer and 29 cases of benign prostate lesions) were retrospectively collected from two centers, namely
the Shinan Campus and West Coast Campus of The Affiliated Hospital of Qingdao University. between January 2024 and August
2025. Habitat analysis was applied to extract radiomic features from the whole prostate gland region and suspected tumor regions
on prostate MRI with two sequences (T:WI and DWI). The optimal number of clusters for habitat subregions was determined
using the Calinski-Harabasz index. A three-step sequential method was adopted for radiomic feature selection. Based on the selected
features, 11 machine learning models for early diagnosis of prostate cancer were constructed, with the optimal model selected via 5-
fold cross-validation and grid search. The performance and clinical value of the model were evaluated using receiver operating cha-
racteristic curves, calibration curves, and decision curve analysis.  Results Habitat analysis demonstrated that MRI images of
the whole prostate gland could be divided into 5 habitat subregions, while MRI images of suspected tumor regions were divided into
3 habitat subregions. A total of 38 core radiomic features of prostate cancer were finally selected through the three-step sequential
method, based on which 11 diagnostic models for prostate cancer were established. Results of 5-fold cross-validation and grid search
indicated that the optimal model was Light GBM constructed based on habitat features from regions of interest for the whole pros-
tate gland on T; WI and DWI. Receiver operating characteristic curve showed that the model had good efficacy in diagnosing prostate
cancer (AUC=0.942). Calibration curve and decision curve analysis indicated that the model had high accuracy and high clinical net
benefit.  Conclusion Whole-prostate habitat analysis combined with radiomic features from dual-sequence T; WI and DWI can
more comprehensively capture the heterogeneous information of prostate cancer. The Light GBM model constructed accordingly can
effectively improve the accuracy of early diagnosis of prostate cancer, providing a novel imaging solution for precise diagnosis and

treatment of prostate cancer.
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