Table 1. Baseline and preoperative characteristics according to conversion status.
	Variable
	VATS completed (n=34)
	Conversion to thoracotomy (n=67)
	P value

	Age, years
	60.0 (55.0–65.8)
	59.0 (54.5–62.0)
	0.361

	BMI, kg/m²
	24.1 (22.4–24.7)
	24.7 (21.5–25.5)
	0.609

	Tumor maximum diameter, cm
	3.2 (2.2–3.7)
	4.0 (3.1–5.5)
	<0.001

	Neoadjuvant treatment cycles
	3.0 (3.0–3.0)
	3.0 (2.5–3.0)
	0.634

	Treatment-to-surgery interval, days
	25.5 (21.0–30.0)
	25.0 (21.0–26.5)
	0.209

	LDH, U/L
	62.0 (60.0–69.0)
	66.0 (61.0–88.0)
	0.061

	NLR
	7.3 (3.1–17.3)
	4.0 (2.3–8.7)
	0.048

	SII
	1200.4 (585.9–1931.3)
	853.5 (413.9–1545.4)
	0.094

	Male sex
	20 (58.8%)
	38 (56.7%)
	1

	Smoking history
	33 (97.1%)
	63 (94.0%)
	0.661

	ECOG ≥2
	25 (73.5%)
	35 (52.2%)
	0.054

	cT3–4
	3 (8.8%)
	51 (76.1%)
	<0.001

	cN2+
	28 (82.4%)
	37 (56.9%)
	0.014

	Clinical stage III
	29 (85.3%)
	63 (94.0%)
	0.160

	Central tumor
	19 (55.9%)
	43 (64.2%)
	0.517

	Hilar fat-plane obliteration
	17 (50.0%)
	34 (50.7%)
	1

	Conglomerated/fused lymph nodes
	22 (64.7%)
	42 (62.7%)
	1

	Pathology: Squamous
	29 (85.3%)
	62 (92.5%)
	0.127

	Pathology: Adenocarcinoma
	5 (14.7%)
	3 (4.5%)
	

	Pathology: Other
	0 (0.0%)
	2 (3.0%)
	

	Pulmonary artery grade 0
	15 (44.1%)
	10 (14.9%)
	<0.001

	Pulmonary artery grade 1
	10 (29.4%)
	15 (22.4%)
	

	Pulmonary artery grade 2
	6 (17.6%)
	19 (28.4%)
	

	Pulmonary artery grade 3
	3 (8.8%)
	23 (34.3%)
	

	Bronchial grade 0
	22 (64.7%)
	18 (27.3%)
	<0.001

	Bronchial grade 1
	9 (26.5%)
	22 (33.3%)
	

	Bronchial grade 2
	3 (8.8%)
	26 (39.4%)
	

	Fibrosis grade 0
	3 (8.8%)
	18 (26.9%)
	0.073

	Fibrosis grade 1
	10 (29.4%)
	16 (23.9%)
	

	Fibrosis grade 2
	21 (61.8%)
	33 (49.3%)
	

	Values are median (IQR) or n (%). P values are from Mann-Whitney U, Fisher exact, chi-square, or ordinal trend tests as appropriate. For cN2+ analyses, two cNx cases were not classifiable (VATS completed n=34; conversion n=65). Bronchial grade was evaluable in 100 patients (VATS completed n=34; conversion n=66) because one conversion-group assessment was indeterminate.
	
	
	

	For ordinal CT grades, the P value shown on grade 0 is the P for trend from univariable logistic regression.
	
	
	

	Overall neoadjuvant cycle distribution: 2 cycles, 18/101 (17.8%); 3 cycles, 73/101 (72.3%); 4 cycles, 10/101 (9.9%).
	
	
	



Table 2. Association between preoperative CT characteristics and surgical difficulty
	CT characteristic
	Grade
	N
	Conversion n (%)
	Operative time, min
	Blood loss, mL
	Complex resection n (%)

	Pulmonary artery
	0
	25
	10 (40.0%)
	150.0 (120.0–180.0)
	50.0 (50.0–150.0)
	5 (20.0%)

	Pulmonary artery
	1
	25
	15 (60.0%)
	170.0 (160.0–215.0)
	100.0 (50.0–200.0)
	6 (24.0%)

	Pulmonary artery
	2
	25
	19 (76.0%)
	191.0 (170.0–230.0)
	100.0 (100.0–200.0)
	12 (48.0%)

	Pulmonary artery
	3
	26
	23 (88.5%)
	203.0 (172.5–237.5)
	100.5 (100.0–180.0)
	8 (30.8%)

	Bronchial
	0
	40
	18 (45.0%)
	170.0 (131.2–200.0)
	100.0 (50.0–150.0)
	4 (10.0%)

	Bronchial
	1
	31
	22 (71.0%)
	180.0 (150.0–210.0)
	100.0 (50.0–200.0)
	3 (9.7%)

	Bronchial
	2
	29
	26 (89.7%)
	200.0 (170.0–240.0)
	100.0 (100.0–200.0)
	24 (82.8%)

	Complex resection was defined as sleeve resection, pneumonectomy, or bilobectomy. Pulmonary vascular reconstruction was analyzed separately because it could overlap with these resection categories and is therefore not included in the complex-resection column.
	
	
	
	
	
	



Table 3. Univariable and Firth penalized multivariable logistic regression for conversion to thoracotomy
	Variable
	Univariable N
	Univariable OR
	95% CI
	P value
	Firth-adjusted OR
	95% CI
	P value

	Age (per year)
	101
	0.97
	0.92–1.02
	0.248
	
	
	

	Male sex
	101
	0.92
	0.40–2.12
	0.840
	
	
	

	BMI (per kg/m²)
	101
	0.99
	0.83–1.17
	0.889
	
	
	

	Smoking history
	101
	0.48
	0.05–4.45
	0.516
	
	
	

	Tumor size (per cm)
	101
	1.95
	1.36–2.81
	<0.001
	
	
	

	cT3–4
	101
	32.94
	8.87–122.25
	<0.001
	34.33
	7.84–150.22
	<0.001

	cN2+
	99
	0.28
	0.10–0.78
	0.014
	
	
	

	Clinical stage III
	101
	2.72
	0.68–10.86
	0.158
	
	
	

	Treatment cycles
	101
	0.89
	0.50–1.59
	0.693
	
	
	

	Treatment-to-surgery interval (per day)
	101
	0.99
	0.96–1.03
	0.594
	
	
	

	LDH (per U/L)
	101
	1.02
	1.00–1.05
	0.059
	
	
	

	NLR (per unit)
	101
	0.97
	0.94–1.01
	0.162
	
	
	

	Central tumor
	101
	1.41
	0.61–3.28
	0.419
	
	
	

	Hilar fat-plane obliteration
	101
	1.03
	0.45–2.35
	0.943
	
	
	

	PA grade (per level)
	101
	2.23
	1.45–3.43
	<0.001
	2.03
	1.09–3.79
	0.026

	Bronchial grade (per level)
	100
	3.19
	1.72–5.92
	<0.001
	3.25
	1.35–7.82
	0.008

	Conglomerated/fused nodes
	101
	0.92
	0.39–2.17
	0.842
	
	
	

	Fibrosis grade (per level)
	101
	0.60
	0.34–1.05
	0.073
	0.61
	0.25–1.47
	0.270

	The prespecified Firth penalized multivariable model included cT3–4, pulmonary artery grade, bronchial grade, and fibrosis grade. The principal Firth penalized multivariable model was based on 100 complete cases.
	
	
	
	
	
	
	

	ORs for pulmonary artery, bronchial, and fibrosis grades represent the effect per one-grade increase.
	
	
	
	
	
	
	



Table 4. Perioperative and short-term surgical outcomes according to conversion status
	Outcome
	VATS completed (n=34)
	Conversion to thoracotomy (n=67)
	P value

	Operative time, min
	140.0 (120.0–167.5)
	205.0 (172.5–230.0)
	<0.001

	Intraoperative blood loss, mL
	50.0 (27.5–95.0)
	150.0 (100.0–200.0)
	<0.001

	Chest tube duration, days
	4.0 (3.2–5.0)
	6.0 (5.5–8.0)
	<0.001

	Hospital stay, days
	12.5 (11.0–15.0)
	14.0 (11.0–17.0)
	0.133

	Transfusion
	2 (5.9%)
	7 (10.4%)
	0.714

	Complex resection*
	8 (23.5%)
	23 (34.3%)
	0.362

	Pulmonary vascular reconstruction
	3 (8.8%)
	7 (10.4%)
	1

	R0 resection
	34 (100.0%)
	64 (95.5%)
	0.549

	Pulmonary complications
	5 (14.7%)
	7 (10.4%)
	0.532

	Reoperation
	0 (0.0%)
	0 (0.0%)
	1

	30/90-day mortality
	0 (0.0%)
	1 (1.5%)
	1

	Values are median (IQR) or n (%). Binary outcomes use Fisher exact tests because several events are sparse.
	
	
	

	*Complex resection was defined as sleeve resection, pneumonectomy, or bilobectomy. Pulmonary vascular reconstruction was analyzed separately because it could overlap with these categories.
	
	
	



