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Diagnostic value of multimodal MRI radiomics combined model in osteoporosis WANG Wen-bin,ZHONG Jian,ZENG Wei,
et al.Department of Radiology, Sichuan Province Orthopedic Hospital,Chengdu 610041, China

[Abstract] Objective: To investigate the diagnostic performance of a machine learning model constructed by combi-
ning multi-modal MRI radiomics with clinical features for osteoporosis (OP).Methods: A total of 1095 patients with chronic
lower back pain from two medical centers were retrospectively included.Patients from Center A (n=961) were randomly
divided into a training set (n=768) and an internal test set (n=193) at an 8 : 2 ratio, while patients from Center B (n=
134) served as an external validation set. The Deepl.abv3+ MobileNet model was employed to segment L, —L; vertebrae,
and the Dice coefficient was calculated to evaluate segmentation accuracy. Radiomic features were extracted from T, WI,
T, WI,and FS-T, WI sequences for the three vertebrae.Upon the completion of feature selection via z-test and LASSO re-
gression,a radiomics model was constructed using logistic regression,and a multi-modal combined model was developed by
integrating these radiomic signatures with clinical risk factors. The diagnostic performance of each model was evaluated u-
sing receiver operating characteristic (ROC) curves and decision curve analysis (DCA), while differences in AUC were
compared using Delong test.Shapley Additive explanation plots (SHAP) were utilized to interpret the prediction decisions
of the combined model.Results: The Dice coefficient for vertebral segmentation reached 97.5%.The vertebral segmentation
achieved a Dice coefficient of 97.5%.The combined model achieved AUCs of 0.807 and 0.741 in the internal testing set and
external validation set,respectively, which were significantly higher than those of the radiomics model (AUCs:0.723 and
0.666) and the clinical model (AUCs:0.740 and 0.708) (all P<C0.05).SHAP analysis revealed that in the combined mo-
del, radiomics features contributed 57 % to the prediction, with features derived from the T, WI sequence showing the hig-
hest contribution (33.6% ).Conclusion: The multi-modal combined model effectively integrates MRI radiomics and clinical
features,offering a new basis for the selection of imaging biomarkers of OP. Among the multi-sequence features, those ex-
tracted from T, W1 sequence contribute most significantly to OP identification.
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