Supplementary

	Feature
	Importance for OS (%)
	Importance for PFS (%)
	Importance for recurrence risk (%)

	pN
	15.29
	18.76
	5.19

	pT
	10.95
	10.02
	10.34

	Age
	11.41
	4.71
	5.18

	Weight
	4.53
	4.09
	2.63

	Hemoglobin
	4.97
	1.27
	1.47

	CEA
	2.86
	2.93
	0.81

	CA-19
	3.03
	1.75
	0.21

	Total protein
	2.69
	3.99
	0.60

	Albumin
	1.49
	1.14
	1.94

	Bilirubin
	0.50
	1.99
	5.82

	AST
	0.33
	1.33
	0.81

	Platelets
	3.68
	2.42
	1.93

	Lymphocytes
	2.43
	2.18
	1.87

	Neutrophils
	0.55
	1.88
	1.47

	Leukocytes
	0.56
	2.00
	2.95

	Fibrinogen
	1.72
	1.40
	2.76

	INR
	0.39
	0.05
	0.91

	NLR
	1.48
	2.27
	1.25

	SII
	2.29
	2.48
	0.90

	Comorbidity (general)
	2.20
	1.09
	4.55

	Comorbidity (specific)
	2.64
	7.69
	6.30

	Comorbidity (other)
	0
	0.19
	0.66

	Stage (TNM)
	0.12
	0.31
	3.75

	cT
	0.25
	0.30
	2.74

	cN
	0.11
	0.04
	1.13

	Surgery type
	1.84
	2.65
	6.48

	Access (laparoscopic/open)
	0.48
	2.19
	2.24

	Adjuvant regimen
	2.50
	4.19
	1.90

	Time to adjuvant
	0.06
	0.02
	0.25

	Radiotherapy
	0
	0
	0.94

	Radiotherapy courses
	0.86
	1.53
	1.88

	Pathomorphosis
	0
	0.06
	1.20

	LNs examined
	2.31
	2.39
	3.50

	LNs positive
	2.39
	1.15
	1.56

	LVI
	1.71
	0.21
	1.83

	PNI
	0.04
	0
	0.38

	Anastomotic leak
	2.26
	1.15
	0.08

	Complications
	0.19
	0
	0.57

	TLS
	1.59
	1.53
	2.06

	Polyps (number)
	0
	0.07
	0.12

	Proteinuria
	2.16
	1.49
	2.64

	KRAS
	0.70
	1.82
	0.46

	NRAS
	0
	0
	0.27

	BRAF
	0
	0
	0

	Grade
	0
	0
	0.08

	Sex
	1.20
	0.28
	0.54

	Height
	1.08
	1.33
	1.37

	NLR categorical
	0
	0
	0.23

	AD treatment
	0.19
	0.08
	0.01

	Combined operation
	1.98
	1.61
	1.23



Supplementary Table 1. Importance of features for OS, PFS, and recurrence risk prediction models

	Parameter
	Category
	Validation (n=1028)
	Training (n=4108)
	p value

	Sex
	Male
	503 (48.9%)
	2073 (50.5%)
	0.384

	
	Female
	525 (51.1%)
	2035 (49.5%)
	

	Age (median)
	—
	~58 years
	~63 years
	0.482

	cT stage
	0–2
	94 (9.1%)
	351 (8.5%)
	0.036

	
	3
	728 (70.8%)
	3069 (74.7%)
	

	
	4
	206 (20.0%)
	688 (16.8%)
	

	cN stage
	0
	936 (91.0%)
	3755 (91.4%)
	0.818

	
	1–2
	92 (9.0%)
	353 (8.6%)
	

	pT stage
	0–2
	338 (32.9%)
	1402 (34.1%)
	0.871

	
	3
	265 (25.8%)
	1007 (24.5%)
	

	
	4
	425 (41.3%)
	1699 (41.4%)
	

	pN stage
	0
	720 (70.0%)
	2830 (68.9%)
	0.723

	
	1–2
	308 (30.0%)
	1278 (31.1%)
	

	Stage
	I
	150 (14.6%)
	615 (15.0%)
	0.946

	
	II
	342 (33.3%)
	1368 (33.3%)
	

	
	III
	536 (52.1%)
	2125 (51.7%)
	

	Surgical approach
	Open
	863 (83.9%)
	3458 (84.2%)
	0.318

	
	Laparoscopic
	142 (13.8%)
	525 (12.8%)
	

	
	Other
	23 (2.2%)
	125 (3.0%)
	

	Combined surgery
	No
	974 (94.7%)
	3929 (95.6%)
	0.349

	
	Yes
	54 (5.3%)
	179 (4.4%)
	

	Anastomotic leakage
	No
	1018 (99.0%)
	4081 (99.3%)
	0.247

	
	Yes
	10 (1.0%)
	27 (0.7%)
	

	Complications (Clavien‒Dindo)
	None (0)
	1007 (98.0%)
	4035 (98.2%)
	0.248

	
	Grade 2–5
	21 (2.0%)
	73 (1.8%)
	

	Grade (differentiation)
	Low-grade
	917 (89.2%)
	3690 (89.8%)
	0.579

	
	High-grade
	111 (10.8%)
	418 (10.2%)
	

	Perineural invasion
	No
	934 (90.9%)
	3793 (92.3%)
	0.125

	
	Yes
	94 (9.1%)
	315 (7.7%)
	

	Lymphovascular invasion
	No
	807 (78.5%)
	3252 (79.2%)
	0.938

	
	Yes
	221 (21.5%)
	856 (20.8%)
	

	Adjuvant therapy
	No
	974 (94.7%)
	3815 (92.9%)
	0.035

	
	Yes
	54 (5.3%)
	293 (7.1%)
	

	Adjuvant regimen
	FOLFOX/CAPOX
	1013 (98.5%)
	4006 (97.5%)
	0.170

	
	Other
	15 (1.5%)
	102 (2.5%)
	

	Radiotherapy
	No
	1018 (99.0%)
	4067 (99.0%)
	0.967

	
	Yes
	10 (1.0%)
	41 (1.0%)
	

	NRAS
	No mutation
	990 (96.3%)
	3971 (96.7%)
	0.606

	
	Mutation
	38 (3.7%)
	137 (3.3%)
	

	BRAF
	No mutation
	998 (97.1%)
	4001 (97.4%)
	0.651

	
	Mutation
	30 (2.9%)
	107 (2.6%)
	

	KRAS
	No mutation
	1016 (98.9%)
	4061 (98.9%)
	0.923

	
	Mutation
	12 (1.1%)
	47 (1.1%)
	

	Pathological response (TRG)
	Grade 4 (minimal/none)
	962 (93.6%)
	3860 (94.0%)
	0.892

	
	Grade 1–3 (significant)
	54 (5.3%)
	202 (4.9%)
	

	Number of polyps
	0–1
	1006 (97.9%)
	4006 (97.5%)
	0.903

	
	≥2
	22 (2.1%)
	102 (2.5%)
	

	Localization of primary tumor
	Right
	221 (21,5%)
	881 (21,5%)
	0.837

	
	Left
	807 (78,5%)
	3227 (78,5%)
	






