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Predicting pathological complete response after neoadjuvant chemotherapy in non-mass breast cancer using preoperative MRI
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tal, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430030, China

[Abstract] Objective: To explore the clinical value of a radiomics model based on preoperative dynamic contrast-en-
hanced magnetic resonance imaging (DCE-MRI) for predicting pathological complete response (pCR) following neoadju-
vant chemotherapy (NAC) in patients with non-mass breast cancer.Methods: A total of 121 breast cancer patients who un-
derwent NAC and exhibited non-mass enhancement (NME) on breast MRI between August 2018 and July 2024 were retro-
spectively enrolled.Patients were randomly assigned to a training set (n=285) and an internal validation set (n=36) ata 7:
3 ratio. Three-dimensional tumor regions of interest (ROIs) were manually delineated on pre-NAC DCE-MRI images and
then spatially registered onto post-NAC (but pre-surgical) DCE-MRI scans.Radiomic features were extracted from the pre-
operative DCE-MRI ROIs using the Deepwise Research Platform.Following dimensionality reduction and feature selection,
a radiomics prediction model was constructed using logistic regression (LR).An integrated "radiomics— clinical" model was
developed by incorporating independent clinical predictors identified via univariate logistic regression-namely, clinical T
stage (cT),clinical N stage (c¢N),hormone receptor (HR) status,and HER-2 status.A tri-modal "radiomics- clinical + ra-
diologist assessment" model was further established by integrating the radiologist” assessment results. Model performance
was evaluated using the area under the receiver operating characteristic curve (AUC),calibration curves and decision curve
analysis (DCA).SHapley Additive exPlanations (SHAP) analysis was applied to enhance interpretability of the optimal ma-
chine learning model.Results: The standalone radiomics model achieved AUCs of 0.927 (training set) and 0.867 (validation
set) ,significantly outperforming both the clinical-only data model (AUCs:0.619 and 0.570) and the radiologist assessment
alone (AUCs:0.708 and 0.571).Integration of radiomics and clinical features further improved performance (AUCs:0.935

and 0.863,respectively) , achieving the most robust calibration and superior clinical decision-making utility. The tri-modal
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model (radiomics+clinical+4 radiologist assessment) yielded AUCs of 0.932 and 0.832-comparable to the standalone ra-

diomics model (P>>0.05).SHAP analysis indicated that radiomic features contributed most substantially to prediction, fol-

lowed by HER-2 and HR status.Conclusion: The radiomics model based on the preoperative DCE-MRI demonstrated good

performance in predicting pCR after NAC in non-mass breast cancer. The model integrating radiomics and clinical features

showed optimal balance across discriminative ability,calibration reliability,and clinical utility.
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