Supplementary Tables

Supplementary Table 1. Comparison of patient characteristics between the MT and mMITS groups before propensity score matching

	Variable (n = 808)
	MT
(n = 138)
	mMITS
(n = 670)
	p values a)

	Age (years), median (IQR)
	72 (64–76)
	72 (64–77)
	0.526 b)

	Male, n (%)
	66 (47.8)
	339 (50.6)
	0.576

	Smoking history (ever), n (%)
	77 (55.8)
	394 (58.8)
	0.570

	Chronic lung disease history, n (%)
	23 (16.7)
	141 (21.0)
	0.295

	Tumor type, n (%)
	
	
	

	Primary lung cancer
	105 (76.1)
	540 (80.6)
	

	Metastatic lung cancer
	28 (20.3)
	96 (14.3)
	

	Benign
	5 (3.6)
	34 (5.1)
	0.191

	Tumor size (mm), median (IQR)
	17 (13–23)
	17 (13–23)
	0.662 b)

	Consolidation tumor ratio (%), median (IQR)
	20 (0–56)
	55 (23–100)
	<0.001 b)

	Right side, n (%)
	85 (61.6)
	384 (57.3)
	0.394

	Location, n (%)
	
	
	

	  Upper lobe
	67 (48.6)
	491 (73.3)
	

	  Lower lobe
	71 (51.4)
	179 (26.7)
	<0.001

	Preoperative %VC (%), median (IQR)
	107 (95–117)
	110 (99–120)
	0.030 b)

	Preoperative FEV1% (%), median (IQR)
	76 (70–81)
	74 (68–79)
	0.110 b)
























a) Fisher’s exact test; b) Mann–Whitney U test

%VC, percentage predicted vital capacity; FEV1%, FEV1/FVC ratio; IQR, interquartile range; mMITS, multiportal minimal invasive thoracic surgery; MT, mini-thoracotomy;


Supplementary Table 2. Comparison of operative, postoperative, and oncologic outcomes between the MT and mMITS groups before propensity score matching

	Variable (n = 808)
	MT
(n = 138)
	mMITS
(n = 670)
	p values a)

	Operation time (min), median (IQR)
	161 (136–195)
	157 (132–187）
	0.112 b)

	Blood loss (ml), median (IQR)
	20 (5–40)
	5 (3–10)
	<0.001 b)

	Intraoperative injury, n (%)
	1 (0.7)
	12 (1.8)
	0.708

	Conversion to thoracotomy, n (%)
	
	6 (0.9)
	

	Postoperative complications c), n (%)
	
	
	

	Air leak grade ≥ IIIa
	2 (1.4)
	39 (5.8)
	0.032

	Prolonged air leak (≥ 5 days)
	5 (3.6)
	27 (4.0)
	1.000

	Pneumonia grade ≥ II
	2 (1.4)
	12 (1.8)
	1.000

	Reoperation
	1 (0.7)
	3 (0.4)
	0.528

	All (grade ≥ II)
	30 (21.7)
	93 (13.9)
	0.026

	  Death within 90 days, n (%)
	0
	3 (0.4)
	1.000

	Chest tube removal (postoperative day), median (IQR)
	2 (2–3)
	2 (2–2)
	<0.001 b)

	Chest tube removal (≤ POD 2), n (%)
	82 (59.4)
	515 (77.0)
	<0.001

	Maximum NRS PODs 0–1, median (IQR)
	5 (3–7)
	5 (5–7)
	0.141

	Maximum NRS PODs 2–6, median (IQR)
	3 (1–4)
	2 (0–3)
	0.079

	As-needed (PRN) analgesic use during hospitalization (times/day), median (IQR)
	0.5 (0.3–1.1)
	0.3 (0.1–0.6)
	<0.001 b)

	Duration of regular oral analgesic use (days), median (IQR)
	36 (28–63)
	29 (19–43)
	<0.001 b)

	Pathological tumor margin (mm), median (IQR)
	11 (6–15)
	12 (8–19)
	0.070

	Pathological margin positive, n (%)
	6 (4.3)
	9 (1.3)
	0.293

	Margin to tumor ratio (%), median (IQR)
	0.7 (0.4–1.1)
	0.7 (0.4–1.2)
	0.242 b)

	Extent of lymph node dissection, n (%)
	
	
	

	No lymph node dissection
	28 (20.3)
	163 (24.3)
	

	Hilar lymph node dissection
	88 (63.8)
	408 (60.9)
	

	Selective mediastinal lymph node dissection
	17 (12.3)
	93 (13.9)
	

	Systematic mediastinal lymph node dissection
	5 (3.6)
	6 (0.9)
	0.083

	Number of hilar lymph nodes dissected, median (IQR)
	0 (0–2)
	0 (0–3)
	0.079 b)

	Number of mediastinal lymph nodes dissected, median (IQR)
	0 (0–0)
	0 (0–0)
	0.268 b)



a) Fisher’s exact test; b) Mann–Whitney U test; c) Clavien–Dindo classification

IQR, interquartile range; mMITS, multiportal minimal invasive thoracic surgery; MT, mini-thoracotomy; NRS, Numeric Rating Scale; POD, postoperative day; PRN, pro re nata (as needed); SD, standard deviation.



Supplementary Table 3. Comparison of clinicopathological characteristics between the mVATS and mRATS groups before propensity score matching 

	Variable (n = 670)
	mVATS
(n = 605)
	mRATS
(n = 65)
	p values a)

	Age (years), median (IQR)
	72 (64–77)
	72 (65–77)
	0.995 b)

	Male, n (%)
	309 (51.1)
	30 (46.2)
	0.514

	Smoking history (ever), n (%)
	361 (59.7)
	33 (50.8)
	0.185

	Chronic lung disease history, n (%)
	122 (20.2)
	19 (29.2)
	0.108

	Type of the tumor, n (%)
	
	
	

	Primary lung cancer
	493 (81.5)
	47 (72.3)
	

	Metastatic lung cancer
	84 (13.9)
	12 (18.5)
	

	Benign
	28 (4.6)
	6 (9.2)
	0.146

	Tumor size (mm), median (IQR)
	17 (13–23)
	16 (13–20)
	0.423 b)

	Consolidation tumor ratio (%), median (IQR)
	55 (22–100)
	55 (26–100)
	0.360b)

	Right side, n (%)
	339 (56.0)
	45 (69.2)
	0.048

	Location, n (%)
	
	
	

	  Upper lobe
	447 (73.9)
	44 (67.7)
	

	  Lower lobe
	158 (26.1)
	21 (32.3)
	0.302

	Preoperative %VC (%), median (IQR)
	110 (99–120)
	108 (95–118)
	0.127 b)

	Preoperative FEV1% (%), median (IQR)
	74 (68–79)
	75 (69–80)
	0.941 b)



a) Fisher’s exact test; b) Mann–Whitney U test

%VC, percentage predicted vital capacity; IQR, interquartile range; FEV1%, FEV1/FVC ratio; mVATS, multi-portal video-assisted thoracoscopic surgery; mRATS, multi-portal robot-assisted thoracoscopic surgery.



Supplementary Table 4. Comparison of operative, postoperative, and oncologic outcomes between the mVATS and mRATS groups before propensity score matching

	Variable (n = 670)
	mVATS
(n = 605)
	mRATS
(n = 65)
	p values a)

	Operation time (min), median (IQR)
	157 (131–188)
	155 (136–175)
	0.654 b)

	Blood loss (ml), median (IQR)
	5 (3–10)
	3 (3–5)
	0.010 b)

	Intraoperative injury, n (%)
	11 (1.8)
	1 (1.5)
	1.000

	Conversion to thoracotomy, n (%)
	6 (1.0)
	0
	1.000

	Postoperative complications c), n (%)
	
	
	

	Air leak grade ≥ IIIa
	35 (5.8)
	4 (6.2)
	0.784

	Prolonged air leak (≥ 5 days)
	26 (4.3)
	1 (1.5)
	0.503

	Pneumonia grade ≥ II
	11 (1.8)
	1 (1.5)
	1.000

	Reoperation
	3 (0.5)
	0
	1.000

	All (grade ≥ II)
	86 (14.2)
	7 (10.8)
	0.572

	  Death within 90 days, n (%)
	3 (0.5)
	0
	1.000

	Chest tube removal (postoperative day), median (IQR)
	2 (2–2)
	2 (2–-3)
	0.953 b)

	Chest tube removal (≤ POD 2), n (%)
	467 (77.2)
	48 (73.8)
	0.538

	Maximum NRS PODs 0–1, median (IQR)
	5 (5–7)
	5 (4–7)
	0.463

	Maximum NRS PODs 2–6, median (IQR)
	2 (0–3)
	2 (0–3)
	0.888

	As-needed (PRN) analgesic use during hospitalization (times/day), median (IQR)
	0.3 (0.1–0.6)
	0.3 (0.1–0.5)
	0.540 b)

	Duration of regular oral analgesic use (days), median (IQR)
	30 (19–44)
	22 (15–40)
	0.010 b)

	Pathological tumor margin (mm), median (IQR)
	12 (7–19)
	13 (9–18)
	0.590

	Pathological margin positive, n (%)
	9 (1.5)
	0
	1.000

	Margin to tumor ratio (%), median (IQR)
	0.7 (0.4–1.2)
	0.8 (0.5–1.2)
	0.320 b)

	Extent of lymph node dissection, n (%)
	
	
	

	No lymph node dissection
	149 (24.6)
	14 (21.5)
	

	Hilar lymph node dissection
	372 (61.5)
	36 (55.4)
	

	Selective mediastinal lymph node dissection
	79 (13.1)
	14 (21.5)
	

	Systematic mediastinal lymph node dissection
	5 (0.8)
	1 (1.5)
	0.203

	Number of hilar lymph nodes dissected, median (IQR)
	0 (0–2)
	1 (0–3)
	0.002 b)

	Number of mediastinal lymph nodes dissected, median (IQR)
	0 (0–0)
	0 (0–2)
	0.001 b)



a) Fisher’s exact test; b) Mann–Whitney U test; c) Clavien–Dindo classification; 

IQR, interquartile range; mRATS, multi-portal robot-assisted thoracoscopic surgery; mVATS, multi-portal video-assisted thoracoscopic surgery; NRS, Numeric Rating Scale; POD, postoperative day.

