Supplementary Table 1. Univariable Cox regression analysis of all candidate variables for 3-year disease-free survival
	Variable
	Comparison
	N
	DFS events
	HR (95% CI)
	P value

	Age
	Per year increase
	1276
	281
	1.00 (0.98-1.02)
	0.962

	Sex
	Female (Ref)
	294
	63
	Reference
	

	
	Male vs Female
	982
	218
	1.02 (0.77-1.36)
	0.866

	BMI
	Per kg/m² increase
	1276
	281
	0.99 (0.94-1.04)
	0.708

	Smoking history
	No (Ref)
	564
	126
	Reference
	

	
	Yes vs No
	712
	155
	0.97 (0.77-1.23)
	0.824

	Drinking history
	No (Ref)
	675
	147
	Reference
	

	
	Yes vs No
	601
	134
	1.02 (0.81-1.30)
	0.837

	ASA score
	ASA 1 (Ref)
	132
	34
	Reference
	

	
	ASA 2 vs ASA 1
	650
	148
	0.92 (0.63-1.33)
	0.654

	
	ASA 3 vs ASA 1
	494
	99
	0.79 (0.53-1.16)
	0.228

	CCI score
	Per point increase
	1276
	281
	1.03 (0.91-1.16)
	0.673

	Tumor location
	Upper (Ref)
	149
	33
	Reference
	

	
	Middle vs Upper
	732
	166
	1.10 (0.76-1.60)
	0.620

	
	Lower vs Upper
	395
	82
	1.00 (0.67-1.49)
	0.992

	Tumor length
	Per cm increase
	1276
	281
	1.03 (0.96-1.10)
	0.416

	Clinical T stage
	cT1 (Ref)
	360
	87
	Reference
	

	
	cT2 vs cT1
	651
	138
	0.85 (0.65-1.12)
	0.249

	
	cT3 vs cT1
	265
	56
	0.85 (0.61-1.19)
	0.341

	Clinical N stage
	cN0 (Ref)
	887
	192
	Reference
	

	
	cN1 vs cN0
	389
	89
	1.06 (0.82-1.36)
	0.671

	Surgical approach
	MIE (Ref)
	943
	211
	Reference
	

	
	Open vs MIE
	207
	45
	1.00 (0.72-1.38)
	1.000

	
	Robot vs MIE
	126
	25
	0.87 (0.58-1.32)
	0.525

	Lymphadenectomy field
	Two-field thoracoabdominal (Ref)
	1187
	263
	Reference
	

	
	Selected three-field for upper tumor vs Two-field thoracoabdominal
	32
	8
	1.06 (0.53-2.15)
	0.864

	
	Selected risk-adapted three-field vs Two-field thoracoabdominal
	57
	10
	0.76 (0.40-1.42)
	0.389

	Total lymph nodes examined
	Per node increase
	1276
	281
	1.01 (0.99-1.03)
	0.198

	Margin status
	Not estimable (single level)
	1276
	281
	NE
	

	Histologic differentiation
	High (Ref)
	244
	46
	Reference
	

	
	Moderate vs High
	713
	158
	1.16 (0.84-1.61)
	0.376

	
	Poor vs High
	319
	77
	1.27 (0.88-1.83)
	0.202

	Lymphovascular invasion
	Absent (Ref)
	974
	185
	Reference
	

	
	Present vs Absent
	302
	96
	1.74 (1.36-2.23)
	<0.001

	Perineural invasion
	Absent (Ref)
	954
	202
	Reference
	

	
	Present vs Absent
	322
	79
	1.19 (0.92-1.54)
	0.194

	Pathological T stage
	T1 (Ref)
	531
	106
	Reference
	

	
	T2 vs T1
	628
	154
	1.24 (0.97-1.58)
	0.092

	
	T3 vs T1
	117
	21
	2.19 (0.56-2.92)
	0.631

	Pathological N stage
	N0 (Ref)
	745
	68
	Reference
	

	
	N1 vs N0
	396
	151
	5.06 (3.80-6.74)
	<0.001

	
	N2 vs N0
	135
	62
	6.40 (4.53-9.03)
	<0.001

	Positive lymph node count
	Per positive node increase
	1276
	281
	1.37 (1.30-1.45)
	<0.001

	Lymph node ratio
	Per 1 percentage-point increase
	1276
	281
	1.07 (1.05-1.08)
	<0.001

	Positive nodal station count
	Per station increase
	1276
	281
	2.11 (1.90-2.35)
	<0.001

	Spatial-N pattern
	Pattern 0 / N0 (Ref)
	745
	68
	Reference
	

	
	Pattern 1 / Single-Region vs Pattern 0 / N0
	250
	63
	3.05 (2.16-4.29)
	<0.001

	
	Pattern 2 / RLN-chain high-risk station involvement vs Pattern 0 / N0
	180
	89
	7.07 (5.15-9.70)
	<0.001

	
	Pattern 3 / Cross-Region vs Pattern 0 / N0
	101
	61
	9.94 (7.02-14.06)
	<0.001

	Cervical LN positivity
	Not estimable (single level)
	1276
	281
	NE
	

	Upper mediastinal total LN positivity
	No (Ref)
	995
	131
	Reference
	

	
	Yes vs No
	281
	150
	5.41 (4.28-6.85)
	<0.001

	Upper mediastinal non-RLN LN positivity
	No (Ref)
	1076
	174
	Reference
	

	
	Yes vs No
	200
	107
	4.41 (3.46-5.62)
	<0.001

	RLN-chain/high-risk station positivity
	No (Ref)
	1096
	192
	Reference
	

	
	Yes vs No
	180
	89
	3.46 (2.69-4.46)
	<0.001

	Middle/lower mediastinal LN positivity
	No (Ref)
	1149
	250
	Reference
	

	
	Yes vs No
	127
	31
	1.13 (0.78-1.65)
	0.513

	Abdominal LN positivity
	No (Ref)
	1052
	188
	Reference
	

	
	Yes vs No
	224
	93
	2.76 (2.15-3.54)
	<0.001

	Positive major lymphatic region count
	Per region increase
	1276
	281
	3.18 (2.71-3.72)
	<0.001

	Multi-station metastasis
	No (Ref)
	992
	149
	Reference
	

	
	Yes vs No
	284
	132
	3.92 (3.10-4.95)
	<0.001

	Cross-region metastasis
	No (Ref)
	1175
	220
	Reference
	

	
	Yes vs No
	101
	61
	4.53 (3.41-6.02)
	<0.001

	Skip metastasis
	No (Ref)
	1226
	256
	Reference
	

	
	Yes vs No
	50
	25
	3.09 (2.05-4.66)
	<0.001

	Adjuvant therapy
	No (Ref)
	995
	184
	Reference
	

	
	Yes vs No
	281
	97
	2.08 (1.63-2.66)
	<0.001

	Major postoperative complication
	No (Ref)
	1101
	232
	Reference
	

	
	Yes vs No
	175
	49
	1.36 (1.00-1.85)
	0.050

	Station 106recR (right RLN chain) positivity
	No (Ref)
	1168
	227
	Reference
	

	
	Yes vs No
	108
	54
	3.20 (2.37-4.30)
	<0.001

	Station 106recL (left RLN chain) positivity
	No (Ref)
	1175
	233
	Reference
	

	
	Yes vs No
	101
	48
	2.72 (1.99-3.71)
	<0.001

	Station 106pre (pretracheal/upper mediastinal non-RLN) positivity
	No (Ref)
	1192
	235
	Reference
	

	
	Yes vs No
	84
	46
	3.36 (2.45-4.61)
	<0.001

	Station 106tbR (right tracheobronchial) positivity
	No (Ref)
	1206
	245
	Reference
	

	
	Yes vs No
	70
	36
	3.36 (2.36-4.76)
	<0.001

	Station 106tbL (left tracheobronchial) positivity
	No (Ref)
	1205
	240
	Reference
	

	
	Yes vs No
	71
	41
	4.03 (2.89-5.61)
	<0.001

	Station 107 (subcarinal) positivity
	No (Ref)
	1231
	272
	Reference
	

	
	Yes vs No
	45
	9
	0.90 (0.46-1.74)
	0.745

	Station 108 (middle thoracic paraesophageal) positivity
	No (Ref)
	1219
	271
	Reference
	

	
	Yes vs No
	57
	10
	0.77 (0.41-1.45)
	0.422

	Station 110 (lower thoracic paraesophageal) positivity
	No (Ref)
	1216
	262
	Reference
	

	
	Yes vs No
	60
	19
	1.62 (1.02-2.58)
	0.043

	Station 1 (right paracardial) positivity
	No (Ref)
	1214
	259
	Reference
	

	
	Yes vs No
	62
	22
	1.88 (1.22-2.90)
	0.005

	Station 2 (left paracardial) positivity
	No (Ref)
	1223
	255
	Reference
	

	
	Yes vs No
	53
	26
	2.87 (1.91-4.29)
	<0.001

	Station 3 (lesser curvature) positivity
	No (Ref)
	1232
	259
	Reference
	

	
	Yes vs No
	44
	22
	2.89 (1.87-4.46)
	<0.001

	Station 7 (left gastric artery) positivity
	No (Ref)
	1207
	253
	Reference
	

	
	Yes vs No
	69
	28
	2.24 (1.52-3.31)
	<0.001

	Station 9 (celiac axis) positivity
	No (Ref)
	1230
	262
	Reference
	

	
	Yes vs No
	46
	19
	2.21 (1.39-3.52)
	<0.001


Note: Hazard ratios were estimated using separate univariable Cox proportional hazards models. DFS time was administratively censored at 36 months. For lymph node ratio, HR is reported per 1 percentage-point increase. Station-level positivity was defined as at least one pathologically positive lymph node in the corresponding station. Pattern 2 was defined as recurrent laryngeal nerve-chain high-risk station involvement, including 106recR and/or 106recL. NE indicates not estimable because the variable had a single level in the analytic cohort.
