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[ Abstract ] Objective: To evaluate the clinical utility of a combined model incorporating radiomics features from B-mode

ultrasound and blood flow characteristics from color Doppler ultrasound for predicting sentinel lymph node (SLN) metastasis in

breast cancer. Methods: This study retrospectively involved breast cancer patients who underwent ultrasound examinations in

Shanghai Pudong New Area People’s Hospital between October 2022 and December 2024. Color Doppler ultrasound was used

to assess intratumoral blood flow signals, analyzing both overall and regional blood flow characteristics of the lesion. Three SLN
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metastasis prediction models were developed using a support vector machine (SVM): a model based solely on B-mode ultrasound
radiomics features (US model), a model based solely on color Doppler ultrasound blood flow features (CDUS model), and a
combined model integrating both feature sets (COMB model). The diagnostic performance of each model was evaluated using
receiver operating characteristic (ROC) curve analysis. Results: A total of 328 breast cancer patients were enrolled and randomly
divided into a training set (230 cases) and a test set (98 cases) ina 7 : 3 ratio. In both the training and test sets, the overall blood flow
ratio in the SLN metastasis group (2.4 = 0.6 and 2.1 + 0.9) was significantly higher than that in the non-metastasis group (1.3 + 0.7
and 1.2 = 0.8) (both P<<0.001). ROC curve analysis showed that the COMB model achieved the highest area under curve (AUC) in
both the training (0.913, 95% CI 0.869-0.946) and test sets (0.811, 95% CI 0.721-0.901). The US model ranked second, with AUCs
0f 0.796 (95% CI 0.738-0.846) and 0.757 (95% CI 0.660—0.838), while the CDUS model demonstrated the lowest performance, with
AUCs of 0.704 (95% CI 0.614-0.795) and 0.655 (95% CI 0.545-0.765). Conclusion: Color Doppler ultrasound effectively assesses
the overall blood flow ratio of breast cancer lesions, which is closely associated with SLN metastasis. The COMB model, integrating

B-mode ultrasound radiomics features and color Doppler blood flow characteristics, significantly improves the accuracy of SLN

metastasis prediction, providing valuable insights for the precise diagnosis and treatment of breast cancer.

[ Key words | Breast cancer; Sentinel lymph node; Ultrasound; Color Doppler ultrasound; Prediction model
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