[bookmark: _Hlk112409262]Table 1. Participant Characteristics
	Variable
	 Cohort
	 
	P Value

	
	Training(n=358)
	Validation(n=187)
	

	Gender
	
	
	

	Female
	60
	30
	

	Male
	298
	157
	0.831

	Age
	
	
	

	≤60
	180
	91
	

	＞60
	178
	96
	0.720

	Diabetes mellitus
	
	
	

	Yes
	13
	10
	

	No
	345
	177
	0.334

	Total bilirubin, mmol/L
	
	
	

	>17.1
	145
	73
	

	≤17.1
	213
	114
	0.740

	Albumin, g/dL
	
	
	

	>3.5
	279
	154
	

	≤3.5
	79
	33
	0.225

	ALT, U/L
	
	
	

	>40.95
	97
	44
	

	≤40.95
	261
	143
	0.367

	AST, U/L
	
	
	

	≥60.60
	75
	40
	

	<60.60


	283
	147
	0.284

	PT, seconds
	
	
	

	>13
	221
	116
	

	≤13
	137
	71
	0.945

	WBCs, ×109/L
	
	
	

	<4.12
	298
	150
	

	≥4.12
	60
	37
	0.381

	PLT, ×109/L
	
	
	

	≥140.5
	238
	125
	

	<140.5
	120
	62
	0.932

	NC, ×109/L
	
	
	

	≥3.46
	78
	46
	

	<3.46

	280
	141
	0.425

	LY, ×109/L
	
	
	

	≥1.52
	145
	68
	

	<1.52
	213
	119
	0.725

	NLR
	
	
	

	≥2.94
	93
	50
	

	<2.94

	265
	137
	0.512

	AFP (ng/ml）
	
	
	

	≤400
	277
	141
	

	≥400
	81
	46
	0.818

	HBsAg
	
	
	

	Negative
	95
	48
	

	Positive
	263
	139
	0.827

	Child-Pugh class
	
	
	

	A
	259
	138
	

	 B
	99
	49
	0.718

	Tumor numbers, CT
	
	
	

	Solitary
	200
	99
	

	Multiple
	158
	88
	0.515

	Tumor capsule, CT
	
	
	

	No
	189
	95
	

	Yes
	169
	92
	0.659

	Liver cirrhosis
	
	
	

	No
	126
	61
	

	Yes
	232
	126
	0.548

	Pathologic examination
	
	
	

	Tumor numbers
	
	
	

	Solitary
	195
	108
	

	Multiple
	163
	79
	0.464

	Tumor capsule
	
	
	

	No
	198
	107
	

	Yes
	160
	80
	0.669

	MVI
	
	
	

	No
	191
	103
	

	Yes
	167
	84
	0.615

	Edmondson-Steiner grade
	
	
	

	Ⅰ/Ⅱ
	205
	98
	

	Ⅲ/Ⅳ
	153
	89
	0.279

	TNM stage
	
	
	

	Ⅰ/Ⅱ
	186
	89
	

	Ⅲ


	172
	98
	0.334

	BCLC stage


	
	
	

	0/A
	169
	92
	

	B/C
	189
	95
	0.659

	Comorbidity
	
	
	

	No
	253
	136
	

	Yes
	105
	51
	0.614

	Metastasis
	
	
	

	No
	200
	95
	

	Yes
	158
	92
	0.260

	
	
	
	



Table 2. Univariate Logistic Regression Analysis of MVI Presence Based on Preoperative Data in the Training Cohort
	[bookmark: _Hlk92643205]Clinicopathologic variable
	
	Univariable Analysis
	Multivariable Analysis

	
	
	OR (95% CI)
	P Value
	HR (95% CI)
	P Value


	Gender
	
	
	
	

	Female vs male
	0.873(0.576-1.322)
	0.520
	
	NA

	Age (years)
	
	
	
	

	≤60 vs >60
	0.851(0.487-1.489)
	0.573
	
	NA

	Diabetes mellitus
	
	
	
	

	Yes vs No
	0.496(0.150-1.642)
	0.251
	
	NA

	Total bilirubin, mmol/L
	
	
	
	

	>17.1 vs ≤17.1
	1.065(0.698-1.626)
	0.769
	
	NA

	Albumin, g/dL
	
	
	
	

	≥3.5 vs <3.5
	0.990(0.600-1.634)
	0.970
	
	NA

	ALT, U/L
	
	
	
	

	≥40.95 vs <40.95
	1.044(0.654-1.665)
	0.858
	
	NA

	AST, U/L
	
	
	
	

	≥60.60 vs <60.60
PT, seconds
	0.517(0.332-0.807)
	0.635
	
	NA

	>13 vs ≤13
	1.205(0.785-1.849)
	0.395
	
	NA

	WBCs, ×109/L
	
	
	
	

	≥4.12 vs <4.12
	1.504(0.853-2.654)
	0.159
	
	NA

	PLT, ×109/L
	
	
	
	

	<140.5 vs ≥140.5
	2.578(1.652-3.217)
	0.030
	1.938(1.267-3.547)
	0.040

	NC, ×109/L
	
	
	
	

	[bookmark: _Hlk68593293]≥3.46 vs <3.46
	1.025(0.851-1.782)
	0.214
	
	NA

	LY, ×109/L
	
	
	
	

	≥1.52 vs <1.52
	1.247(0.715-2.145)
	0.078
	
	NA

	NLR
	
	
	
	

	≥2.94 vs 2.94
	3.012（1.575-4.732）
	0.004
	2.754(1.678-3.540)
	0.012

	AFP (ng/ml）
	
	
	
	

	>400 vs ≤400
	1.895(1.218-3.457)
	0.002
	2.042(1.754-2.984)
	0.020

	HBsAg
	
	
	
	

	Positive vs Negative
	[bookmark: _Hlk105763954]2.309（1.897-2.725）
	0.042
	
	NA

	Child-Pugh class
	
	
	
	

	B vs A
	0.922（0.503-1.689）
	0.792
	
	NA

	Tumor numbers, CT
	
	
	
	

	Multiple vs Solitary
	3.257（2.108-5.034）
	＜0.001
	2.052（1.193-3.528）
	0.009

	Tumor capsule, CT
	
	
	
	

	No vs Yes
	2.332（1.875-3.512） 
	0.010
	1.784(1.023-2.841)
	0.024

	Liver cirrhosis
	
	
	
	

	Yes vs No
	0.421(0.126-1.251)
	0.821
	
	NA
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