Supplementary Table 1. Baseline characteristics of gallbladder cancer patients in the training and validation cohorts [n(%)]
	Variables
	Cases (n/%)
	Training cohort (n/%)
	Validation cohort (n/%)
	Z/χ2
	P values

	Sex
	
	
	
	
	

	  Male
	67
	49 (34.5)
	18 (29.0)
	0.586
	0.444

	  Female
	137
	93 (65.5)
	44 (71.0)
	
	

	Age (year)
	
	
	
	
	

	  ≤65
	115
	73 (51.4)
	42 (67.7)
	4.681
	0.030

	  >65
	89
	69 (48.6)
	20 (32.3)
	
	

	Total bilirubin (μmol/L)
	
	
	
	
	

	  ≤34.2
	166
	111 (78.2)
	55 (88.7)
	3.163
	0.075

	  >34.2
	38
	31 (21.8)
	7 (11.3)
	
	

	CEA (ng/mL)
	
	
	
	
	

	  ≤5.0
	140
	97 (68.3)
	43 (69.4)
	23.165
	<0.001

	  >5.0
	64
	45 (31.7)
	19 (30.6)
	
	

	CA19-9 (U/mL)
	
	
	
	
	

	  ≤39.0
	120
	86 (60.6)
	34 (54.8)
	0.022
	0.882

	  >39.0
	84
	56 (39.4)
	28 (45.2)
	
	

	CA-125 (U/mL)
	
	
	
	
	

	  ≤35.0
	175
	124 (87.3)
	51 (82.3)
	0.908
	0.341

	  >35.0
	29
	18 (12.7)
	11 (17.7)
	
	

	NLR
	204
	3.462±3.892
	3.911±7.069
	-0.584
	0.560

	PLR
	204
	168.316±96.206
	182.757±134.925
	-0.868
	0.387

	MLR
	204
	0.306±0.272
	0.301±0.244
	0.117
	0.907

	PNI
	204
	46.231±6.007
	44.693±4.547
	1.802
	0.073

	AGR
	204
	1.430±1.480
	1.581±1.514
	-0.666
	0.506

	Imaging T stage
	
	
	
	
	

	  T1-T2
	8
	6 (4.2)
	2 (3.2)
	0.114
	0.735

	  T3
	196
	136 (95.8)
	60 (96.8)
	
	

	Imaging lymph node metastasis
	
	
	
	
	

	  No
	53
	32 (22.5)
	21 (33.9)
	2.883
	0.089

	  Yes
	151
	110 (77.5)
	41 (66.1)
	
	

	Imaging liver invasion
	
	
	
	
	

	  No
	160
	113 (79.6)
	47 (75.8)
	0.363
	0.547

	  Yes
	44
	29 (20.4)
	15 (24.2)
	
	

	Imaging vascular invasion
	
	
	
	
	

	  No
	204
	142 (100.0)
	62 (100.0)
	-
	-

	  Yes
	0
	0 (0.0)
	0 (0.0)
	
	

	Perivascular soft tissue around the celiac artery
	
	
	
	
	

	  No
	188
	131 (92.3)
	57 (91.9)
	0.006
	0.938

	  Yes
	16
	11 (7.7)
	5 (8.1)
	
	

	Tumor location
	
	
	
	
	

	  Fundus
	63
	44 (31.0)
	19 (30.6)
	1.239
	0.744

	  Body
	47
	30 (21.1)
	17 (27.4)
	
	

	  Neck
	26
	18 (12.7)
	8 (12.9)
	
	

	  Diffuse
	68
	50 (35.2)
	18 (29.0)
	
	

	Morphology
	
	
	
	
	

	  Mass-forming
	80
	55 (38.7)
	25 (40.3)
	2.464
	0.292

	  Wall-thickening
	98
	72 (50.7)
	26 (41.9)
	
	

	  Mixed
	26
	15 (10.6)
	11 (17.7)
	
	

	Enhancement phase
	
	
	
	
	

	  Arterial
	196
	137 (96.5)
	59 (95.2)
	0.199
	0.656

	  Portal venous
	8
	5 (3.5)
	3 (4.8)
	
	

	Enhancement pattern
	
	
	
	
	

	  Ring
	23
	14 (9.9)
	9 (14.5)
	1.015
	0.602

	  Diffuse homogeneous
	155
	109 (76.8)
	46 (74.2)
	
	

	  Diffuse heterogeneous
	26
	19 (13.4)
	7 (11.3)
	
	

	Gallstones
	
	
	
	
	

	  No
	180
	122 (85.9)
	58 (93.5)
	2.422
	0.120

	  Yes
	24
	20 (14.1)
	4 (6.5)
	
	

	Early recurrence
	
	
	
	
	

	  No
	137
	95 (66.9)
	42 (67.7)
	0.014
	0.906

	  Yes
	67
	47 (33.1)
	20 (32.3)
	
	


*NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio; MLR: monocyte-to-lymphocyte ratio PNI: prognostic nutritional index; AGR: albumin-to-γ-glutamyl transpeptidase ratio.
“–” indicates categories that are not comparable due to insufficient sample size.

Supplementary Table 2. Baseline characteristics of gallbladder cancer patients in the early recurrence and non-early recurrence groups [n(%)]
	Variables
	Cases (n/%)
	non-early recurrence
(n/%)
	early recurrence
(n/%)
	Z/χ2
	P values

	Sex
	
	
	
	
	

	  Male
	67
	43 (31.4)
	24 (35.8)
	0.401
	0.527

	  Female
	137
	94 (68.6)
	43 (64.2)
	
	

	Age (year)
	
	
	
	
	

	  ≤65
	115
	71 (51.8)
	44 (65.7)
	3.508
	0.061

	  >65
	89
	66 (48.2)
	23 (34.3)
	
	

	Total bilirubin (μmol/L)
	
	
	
	
	

	  ≤34.2
	166
	125 91.2)
	41 (61.2)
	26.800
	<0.001

	  >34.2
	38
	12 (8.8)
	26 (38.8)
	
	

	[bookmark: _Hlk207457177]CEA (ng/mL)
	
	
	
	
	

	  ≤5.0
	140
	109 (79.6)
	31 (46.3)
	23.165
	<0.001

	  >5.0
	64
	28 (20.4)
	36 (53.7)
	
	

	CA19-9 (U/mL)
	
	
	
	
	

	  ≤39.0
	120
	97 (70.8)
	23 (34.3)
	24.714
	<0.001

	  >39.0
	84
	40 (29.2)
	44 (65.7)
	
	

	[bookmark: _Hlk207457323]CA-125 (U/mL)
	
	
	
	
	

	  ≤35.0
	175
	125 (91.2)
	50 (74.6)
	10.184
	0.001

	  >35.0
	29
	12 (8.8)
	17 (25.4)
	
	

	[bookmark: _Hlk187687399]NLR
	204
	3.092±4.945
	4.634±5.164
	2.062
	0.041

	PLR
	204
	154.137±104.347
	210.673±110.089
	3.569
	<0.001

	MLR
	204
	0.262±0.190
	0.390±0.356
	2.762
	0.007

	PNI
	204
	46.342±5.172
	44.581±6.364
	-1.970
	0.051

	AGR
	204
	1.830±1.572
	0.752±0.966
	-6.033
	<0.001

	Imaging T stage
	
	
	
	
	

	  T1-T2
	8
	7 (5.1)
	1(1.5)
	1.562
	0.211

	  T3
	196
	130 (94.9)
	66 (98.5)
	
	

	[bookmark: _Hlk214668489]Imaging lymph node metastasis
	
	
	
	
	

	  No
	53
	48 (35.0)
	5 (7.5)
	17.790
	<0.001

	  Yes
	151
	89 (65.0)
	62 (92.5)
	
	

	[bookmark: _Hlk207457892]Imaging liver invasion
	
	
	
	
	

	  No
	160
	119 (86.9)
	41 (61.2)
	17.523
	<0.001

	  Yes
	44
	18 (13.1)
	26 (38.8)
	
	

	Imaging vascular invasion
	
	
	
	
	

	  No
	204
	137 (100.0)
	67 (100.0)
	-
	-

	  Yes
	0
	0 (0.0)
	0 (0.0)
	
	

	[bookmark: _Hlk214668509]Perivascular soft tissue around the celiac artery
	
	
	
	
	

	  No
	188
	128 (93.4)
	60 (89.6)
	0.936
	0.333

	  Yes
	16
	9 (6.6)
	7 (10.4)
	
	

	Tumor location
	
	
	
	
	

	  Fundus
	63
	48 (35.0)
	15 (22.4)
	15.439
	0.001

	  Body
	47
	38 (27.7)
	9 (13.4)
	
	

	  Neck
	26
	17 (12.4)
	9 (13.4)
	
	

	  Diffuse
	68
	34 (24.8)
	34 (50.7)
	
	

	Morphology
	
	
	
	
	

	[bookmark: _Hlk214668583]  Mass-forming
	80
	66 (48.2)
	14 (20.9)
	17.780
	<0.001

	[bookmark: _Hlk214668420]  Wall-thickening
	98
	52 (38.0)
	46 (68.7)
	
	

	  Mixed
	26
	19 (13.9)
	7 (10.4)
	
	

	Enhancement phase
	
	
	
	
	

	  Arterial
	196
	134 (97.8)
	62 (92.5)
	3.320
	0.068

	  Portal venous
	8
	3 (2.2)
	5 (7.5)
	
	

	Enhancement pattern
	
	
	
	
	

	  Ring
	23
	10 (7.3)
	13 (19.4)
	7.614
	0.022

	[bookmark: _Hlk214668598][bookmark: _Hlk214668439]  Diffuse homogeneous
	155
	111 (81.0)
	44 (65.7)
	
	

	  Diffuse heterogeneous
	26
	16 (11.7)
	10 (14.9)
	
	

	Gallstones
	
	
	
	
	

	  No
	180
	125 (91.2)
	55 (82.1)
	3.630
	0.057

	  Yes
	24
	12 (8.8)
	12 (17.9)
	
	


[bookmark: _Hlk214703182]*NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio; MLR: monocyte-to-lymphocyte ratio PNI: prognostic nutritional index; AGR: albumin-to-γ-glutamyl transpeptidase ratio.
“–” indicates categories that are not comparable due to insufficient sample size.


Supplementary Table 3. Origin of radiomic features
	No.
	Feature Full Name
	Feature Category
	Simplified Terminology
	Simplified Terminology (Full Explanation)

	1
	A_L1_HL_original_glcm_MCC
	GLCM Texture (Wavelet)
	[bookmark: _Hlk214666702]Wavelet L1 HL
	MCC (GLCM texture from the Wavelet A_L1_HL decomposition)

	2
	A_L3_LL_original_glcm_ClusterShade
	GLCM Texture (Wavelet)
	Wavelet L3 LL Cluster Shade
	Cluster Shade (GLCM texture from the Wavelet A_L3_LL decomposition)

	3
	P_L1_HL_boundary_glszm_LargeAreaHighGrayLevelEmphasis
	GLSZM Texture (Wavelet)
	Boundary L1 HL Large Area Emphasis
	Large Area High Gray Level Emphasis (GLSZM texture from the Wavelet P_L1_HL boundary region)

	4
	P_L3_HL_boundary_glcm_Correlation
	GLCM Texture (Wavelet)
	[bookmark: _Hlk214666719]Boundary L3 HL Correlation
	Correlation (GLCM texture from the Wavelet P_L3_HL boundary region)

	5
	A_square_resampled_glcm_Id
	GLCM Texture (Original)
	Original Image ID
	ID (GLCM texture from the original resampled image)

	6
	A_L1_HL_resampled_firstorder_Skewness
	First-order (Wavelet)
	[bookmark: _Hlk214666680]Wavelet L1 HL Skewness
	Skewness (first-order statistic from the Wavelet A_L1_HL decomposition)

	7
	P_L1_LH_boundary_glszm_LargeAreaHighGrayLevelEmphasis
	GLSZM Texture (Wavelet)
	Boundary L1 LH Large Area Emphasis
	Large Area High Gray Level Emphasis (GLSZM texture from the Wavelet P_L1_LH boundary region)

	8
	P_L1_HL_boundary_gldm_LargeDependenceHighGrayLevelEmphasis
	GLDM Texture (Wavelet)
	Boundary L1 HL Large Dependence Emphasis
	Large Dependence High Gray Level Emphasis (GLDM texture from the Wavelet P_L1_HL boundary region)

	9
	P_lbp_boundary_glrlm_RunVariance
	GLRLM Texture (LBP)
	[bookmark: _Hlk214666665]LBP Boundary Run Variance
	Run Variance (GLRLM texture from the LBP boundary region)

	10
	P_L3_LL_boundary_firstorder_Median
	First-order (Wavelet)
	Boundary L3 LL Median
	Median (first-order statistic from the Wavelet P_L3_LL boundary region)

	11
	P_L2_HH_boundary_ngtdm_Complexity
	NGTDM Texture (Wavelet)
	Boundary L2 HH Complexity
	Complexity (NGTDM texture from the Wavelet P_L2_HH boundary region)


*MCC: Maximal Correlation Coefficient; ID: Inverse Difference.
