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	Table S1 Comprehensive performance metrics of random forest models across all evaluated thresholds

	Outcome Measure
	Candidate Threshol
	Positive Ratio
	AUC-
ROC
	PR-AUC (AP)
	Brier Score
	F1
max
	Accu-racy
	Preci-sion
	Rec-all
	F1 Score

	ESBG2
	≥ 3.0 mm
	0.74
	0.96
	0.98
	0.04
	0.40
	0.97
	0.97
	0.99
	0.98

	
	≥ 4.5 mm+
	0.52
	0.88
	0.87
	0.13
	0.40
	0.83
	0.81
	0.88
	0.84

	
	≥ 6.0 mm
	0.22
	0.90
	0.78
	0.13
	0.50
	0.88
	0.78
	0.64
	0.70

	ΔESBG
	≥ –1.5 mm
	0.73
	0.62
	0.79
	0.20
	0.30
	0.74
	0.74
	1.00
	0.85

	
	≥ –1.0 mm
	0.52
	0.53
	0.52
	0.26
	0.25
	0.55
	0.54
	1.00
	0.70

	
	≥ –0.5 mm
	0.32
	0.65
	0.42
	0.21
	0.25
	0.54
	0.40
	0.91
	0.56

	ABL2
	≥ 0 mm
	0.74
	0.73
	0.86
	0.17
	0.30
	0.77
	0.77
	0.99
	0.86

	
	≥ 0.5 mm+
	0.65
	0.76
	0.83
	0.18
	0.35
	0.76
	0.75
	0.94
	0.84

	
	≥ 1.0 mm
	0.49
	0.67
	0.58
	0.23
	0.40
	0.63
	0.58
	0.88
	0.70

	ΔABL
	≥ –2.5 mm+
	0.83
	0.87
	0.97
	0.11
	0.35
	0.89
	0.93
	0.94
	0.93

	
	≥ –1.5 mm
	0.69
	0.81
	0.91
	0.16
	0.20
	0.73
	0.72
	1.00
	0.84

	
	≥ –1.0 mm
	0.58
	0.63
	0.74
	0.25
	0.10
	0.60
	0.59
	1.00
	0.74

	
	≥ 0 mm
	0.27
	0.56
	0.30
	0.22
	0.15
	0.44
	0.32
	0.93
	0.47

	OBD
	≥ 350 HU
	0.26
	0.56
	0.38
	0.20
	0.10
	0.37
	0.28
	0.88
	0.42

	
	≥ 370 HU
	0.13
	0.63
	0.22
	0.14
	0.25
	0.51
	0.19
	0.85
	0.31

	
	≥ 380 HU
	0.06
	0.62
	0.09
	0.09
	0.25
	0.68
	0.09
	0.50
	0.16

	MBL
	≥ –1.0 mm
	0.94
	0.47
	0.95
	0.08
	0.05
	0.94
	0.94
	1.00
	0.97

	
	≥ –0.5 mm
	0.76
	0.38
	0.68
	0.21
	0.05
	0.76
	0.76
	1.00
	0.86

	
	≥ 0 mm
	0.39
	0.54
	0.44
	0.24
	0.05
	0.39
	0.39
	1.00
	0.56

	
	≥ 0.5 mm
	0.16
	0.53
	0.21
	0.16
	0.10
	0.27
	0.17
	0.94
	0.29


Note: +indicates the selected candidate threshold for defining the outcome. For outcomes with clear predictive performance (ESBG2, ΔESBG, ABL2, ΔABL), the optimal threshold was selected based on model performance (F1 score, sensitivity, specificity) and clinical relevance. 

