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To complement the radiomics workflow with automated tumor-boundary extraction, a 2D U-Net was trained for mammographic mass segmentation using expert ROIs as the reference standard.
Data partitioning and vendor-annotation inconsistency. Expert ROIs were not semantically uniform across centers. Center A (UIH, n=40) and Center B (HOLOGIC, n=38) provided tight mass contours (median mask occupancy 0.91% and 0.54% of the 1024×1024 field; median bounding box ≈125×121 px and ≈94×90 px). Center C (GE, n=40) showed heterogeneous annotations: 29/40 masks covered >50% of the field with a median bounding box of 1024×1024 px (near-whole-breast), and Center C images carried no dark background (intensity floor ≈0.79), indicating a different cropping/intensity convention. Two Center B cases were excluded by the clean-mass filter; all Center C (GE) cases were excluded from training (n=39 non-mass masks) and retained only as an external cross-vendor probe. The effective training set thus comprised 78 mass ROIs (Centers A+B).
Preprocessing for segmentation. Each image was cropped to the mass bounding box plus a 64 px (or 0.5× the larger box dimension, whichever greater) margin and bilinearly resized to 256×256; masks were resampled with nearest-neighbor.
Architecture and training. A 2D U-Net (four encoding/decoding levels, 32 base channels) with a combined Dice + binary cross-entropy loss was trained with the Adam optimizer (lr 1×10⁻³). We used 5-fold cross-validation on the 78-case pool and an additional center-stratified 62/16 hold-out split for final reporting.
Evaluation. Accuracy was quantified by Dice similarity coefficient, intersection-over-union (IoU), and 95th-percentile Hausdorff distance (HD95). Cross-vendor generalizability was probed by applying the Center A+B model to the clean mass subset of Center C.
Supplementary Table S1. Tumor segmentation performance (direction B)
	Evaluation
	n
	Dice
	IoU
	HD95 (px)

	5-fold CV (mean)
	78
	0.678
	0.557
	25.6

	Hold-out (primary report)
	16
	0.704
	0.591
	20.4

	Cross-vendor probe (GE)
	1
	0.649
	0.480
	23.4


Notes: 5-fold CV Dice ranged 0.54-0.77 (mean 0.678, SD 0.094) in the 256×256 resampled space. The cross-vendor probe reflects a single clean-mass GE case (n=1). These metrics establish a working automated mass-delineation module and, together with direction D, indicate that both radiomics features and pixel-level segmentation are vendor-sensitive yet partially transferable once vendor-inconsistent annotations are removed.
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