Supplementary
Table S1 Patient Enrollment by Participating Center
	
	Hospital
	Number of Patients

	Center 1
	Lanzhou university second hospital
	396

	Center 2
	Gansu Provincial Maternal and Child Health Hospital (Gansu Provincial Center Hospital)
	67

	Center 3
	Xigu District People's Hospital of Lanzhou City, Gansu Province
	36



Table S2 Distributions of MSCBLs According to Sonographic Categories and Histopathological/Follow-up Results
	Pathologic findings
	Type I (n=58)
	Type II (n=140)
	Type III (n=91)
	Type IV (n=107)
	Total (n=396)

	Benign
	54 (93.1)
	114 (81.4)
	40 (44.0)
	73 (68.2)
	281

	  Cyst
	24 (41.4)
	21 (15.0)
	0 (0.0)
	2 (1.9)
	47

	  FCC
	1 (1.7)
	14 (10.0)
	5 (5.5)
	6 (5.6)
	26

	  Mastitis
	6 (10.3)
	1 (0.7)
	8 (8.8)
	23 (21.5)
	38

	  Fibroadenoma
	5 (8.6)
	2 (1.4)
	5 (5.5)
	23 (21.5)
	35

	  Phyllodes tumour
	0 (0.0)
	0 (0.0)
	1 (1.1)
	9 (8.4)
	10

	  Galactocele
	15 (25.9)
	11 (7.9)
	6 (6.6)
	5 (4.7)
	37

	  IDP
	0 (0.0)
	63 (45.0)
	13 (14.3)
	1 (0.9)
	77

	  ADH
	3 (5.2)
	2 (1.4)
	2 (2.2)
	4 (3.7)
	11

	Malignant
	4 (6.9)
	26 (18.6)
	51 (56.0)
	34 (31.8)
	115

	  DCIS
	2 (3.4)
	18 (12.9)
	22 (24.2)
	6 (5.6)
	48

	  IDC
	2 (3.4)
	2 (1.4)
	17 (18.7)
	14 (13.1)
	35

	  MPT
	0 (0.0)
	0 (0.0)
	3 (3.3)
	5 (4.7)
	8

	  Mucinous CA
	0 (0.0)
	0 (0.0)
	4 (4.4)
	3 (2.8)
	7

	  EPC
	0 (0.0)
	6 (4.3)
	4 (4.4)
	3 (2.8)
	13

	  MPNST
	0 (0.0)
	0 (0.0)
	0 (0.0)
	2 (1.9)
	2

	  ICC
	0 (0.0)
	0 (0.0)
	1 (1.1)
	1 (0.9)
	2

	Total
	58 (100.0)
	140 (100.0)
	91 (100.0)
	107 (100.0)
	396



MPNST:malignant peripheral nerve sheath tumor；IDP = intraductal papilloma; FCC = fibrocystic changes, including sclerosing adenosis and apocrine metaplasia; IDP + ADH = intraductal papilloma and adjacent atypical ductal hyperplasia; ADH = atypical ductal hyperplasia; IDC=invasive ductal carcinoma; DCIS = ductal carcinoma in situ; MPT=Malignant phyllodes tumor; CA = carcinoma；ICC = Invasive cribriform carcinoma；EPC =encapsulated papillary carcinoma



Table S3 Derivation of the MSCBLs Scoring System from Multivariable Logistic Regression Coefficients
	Predictor
	Category
	β Coefficient
	Points Calculation 
(β / 1.251)
	Assigned Points

	Age
	≥50 years
	1.251
	Reference (1.251/1.251 = 1.0)
	1

	Lesion size
	≥20 mm
	1.499
	1.499/1.251 = 1.2
	1

	Shape
	Irregular
	1.617
	1.917/1.251 = 1.5
	2

	Vascularity
	Scattered vessels
	1.239
	1.239/1.251 = 1.0
	1

	
	Dominant vessel/Rich
	2.251
	2.251/1.251 = 1.8
	2

	Echo pattern
	Type II
	1.285
	1.285/1.251 = 1.0
	1

	
	Type III/IV
	2.488
	2.488/1.251 = 2.0
	2


Note: The smallest coefficient (age ≥50 years, β = 1.251) was used as the reference for point assignment. All divisions were rounded to the nearest integer.*
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Table S4. Sensitivity analysis excluding follow-up-only cases
	Cohort
	Lesions 
(n)
	Malignant 
(n，%)
	Benign 
(n，%)
	AUC 
(95% CI)
	Sensitivity 
(%)
	Specificity 
(%)

	Training
	335
	115（34.3%）
	220（65.7%）
	0.822 (0.776–0.868)
	77.4
	81.8

	Validation
	88
	31（35.2%）
	57（64.8%）
	0.787 (0.668–0.886)
	74.2
	71.9



Table S5 Pairwise Interobserver Agreement (Weighted Kappa) by Reader Pair and Experience Level
	Reader Pair
	Experience Level
	BI-RADS κ 
(95% CI)
	MSCBLs Scoring κ 
(95% CI)

	R1 vs R2
	Junior
	0.61 (0.52-0.70)
	0.74 (0.66-0.82)

	R3 vs R4
	Intermediate
	0.68 (0.59-0.77)
	0.79 (0.71-0.87)

	R5vs R6
	Senior
	0.75 (0.67-0.83)
	0.82 (0.75-0.89)

	All readers
	Overall*
	0.69 (0.62-0.76)
	0.78 (0.72-0.84)


*Overall agreement calculated using Fleiss' kappa for multiple raters.
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	 a . ROC curve in training cohort
	 b . ROC curve in validation cohort

	 Figure S1. ROC curves of sensitivity analysis in training and validation cohorts
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