Supplementary Information 
Supplementary Table S1. Factors associated with axillary LN metastasis: univariable logistic regression analysis in the development cohort 
	
	No metastasis
(n = 496)
	Metastasis
(n = 107)
	Odds ratio
	95% CI
	P value 

	Clinicopathological variables 

	Age (y)
	53.8±11.1
	52.1±10.7
	0.97
	0.97, 1.00
	.14

	Breast symptom 
 No 
 Yes 
	
220 (85.9)
276 (79.5) 
	
36 (14.1)
71 (20.5)
	
Ref 
1.6
	

1.0, 2.4
	.04

	Detection method 
 Screening 
Nonscreening 
	
238 (85.3)
258 (79.6)
	
41 (14.7)
66 (20.4)
	
Ref
1.5
	

0.9, 2.3
	.07

	Histologic type 
 Ductal 
 Others
	
420 (81.2)
76 (88.4)
	
97 (18.8)
10 (11.6)
	
Ref
0.6
	

0.3, 1.1
	.11

	Hormone receptor
 Negative 
 Positive  
	
84 (86.6)
412 (81.4)
	
13 (13.4)
94 (18.6)
	
Ref
1.5
	

0.8, 2.8
	.22

	HER2 
 Negative 
 Positive 
	
439 (82.1)
57 (83.8)
	
96 (17.9)
11 (16.2)
	
Ref 
0.8
	

0.4, 1.7
	.72

	Subtype 
 HR positive/HER2 negative
 HER2 positive
 Triple negative  
	
378 (81.1)
57 (83.8)
61 (88.4)
	
88 (18.9)
11 (16.2)
8 (11.6)
	
Ref
0.8
0.6
	

0.4, 1.6
0.3, 1.2
	.31

	Ki-67 
 <14% 
 ≥14% 
	
430 (81.4)
66 (88.0)
	
98 (18.6)
9 (12.0)
	
Ref
0.6
	

0.3, 1.2
	.16

	Histologic grade
 Low or intermediate 
 High 
	
379 (82.2)
117 (82.4)
	
82 (17.8)
25 (17.6)
	
Ref
0.9
	

0.6, 1.6
	.96

	Ultrasound variables 

	Index cancer size 
 ≤ 2cm 
 >2cm 
	
315 (88.2)
181 (73.6)
	
42 (11.8)
65 (26.4)
	
Ref
2.7
	

1.7, 4.1
	<.001

	Cortical thickness 
<2mm 
 2-3mm 
 ≥3mm 
	
316 (85.9)
145 (82.9)
35 (58.3)
	
52 (14.1)
30 (17.1)
25 (41.7)
	
Ref
1.3
4.3
	

0.8, 2.1
2.4, 7.8
	<.001

	Cortical thickness ratio 
 <1 
 1-2 
 ≥2 
	
160 (86.0)
292 (84.6)
44 (61.1)
	
26 (14.0)
53 (15.4)
28 (38.9)
	
Ref
1.1
3.9
	

0.7, 1.9
2.1, 7.3
	<.001

	Morphological abnormal LNs   
 Absent
 Present 
	
449 (85.4)
47 (61.0)
	
77 (14.6)
30 (39.0)
	
Ref
3.7
	

2.2, 6.2
	<.001

	MRI variables 

	Morphological abnormal LNs  
 Absent
 Present
	
440 (87.6)
56 (55.4)
	
62 (12.4)
45 (44.6)
	
Ref
5.7
	

3.6, 9.2
	<.001

	Skin distance (cm) 
	1.3±0.8
	1.2±0.8
	0.9
	0.6, 1.0
	.08

	Long diameter 
<10mm 
 10-15mm 
 ≥15mm 
	
193 (88.1)
220 (81.8)
83 (72.2)
	
26 (11.9)
49 (18.2)
32 (27.8)
	
Ref
1.7
2.9
	

0.9, 2.8
1.6, 5.1
	.001

	Short diameter 
<5mm 
 5-10mm 
 ≥10mm 
	
155 (83.8)
320 (82.1)
21 (75.0)
	
30 (16.2)
70 (17.9)
7 (25.0)
	
Ref
1.1
1.7
	

0.7,1.8
0.7, 4.4
	.52

	2-or-more nodes in the ipsilateral axilla 
No 
Yes 
	

402 (85.2)
94 (71.8)
	

70 (14.8)
37 (28.2)
	

Ref
2.3
	


1.4, 3.6
	<.001

	Index cancer size 
 ≤ 2cm 
 >2cm  
	
269 (87.9)
227 (76.4)
	
37 (12.1)
70 (23.6)
	
Ref
2.2
	

1.5, 3.5
	<.001

	Index cancer type 
 Mass 
 Non-mass enhancement 
	
462 (81.5)
34 (94.4)
	
105 (18.5)
2 (5.6)
	
3.9
Ref
	
0.9, 16.3
	.048

	Multiplicity 
 Unifocal 
 Multifocal or multicentric 
	
402 (85.4)
94 (71.2)
	
69 (14.6)
38 (28.8)
	
Ref
2.4
	

1.5, 3.7
	<.001

	Peritumoral edema 
 No 
 Yes 
	
396 (79.8)
100 (20.2)
	
84 (78.5)
23 (21.5)
	
Ref
1.1 
	

0.6, 1.8
	.76


Note. Data are numbers of patients, with percentages in parentheses. LN, lymph node; CI, confidence interval, HER2 = human epidermal growth factor receptor type 2; HR, hormone receptor; Ref, reference standard. 

