Table
	Table 1 Baseline and operative characteristics

	 Characteristics
	RP (n=324)
	PO (n=102)
	RO (n=531)
	P 

	 Age, years
	58 (52–63.25)
	59 (52–66)
	60 (53–66)
	0.026 

	 Sex, male
	183 (56.5%)
	67 (65.7%)
	291 (54.8%)
	0.127 

	 BMI, kg/m²
	22.4 (20.2–24.2)
	22.1 (20.9–23.6)
	22.4 (20.4–24.1)
	0.986 

	 Diabetes
	32 (9.88%)
	19 (18.6%)
	65 (12.2%)
	0.061 

	 Tobacco use
	56 (17.3%)
	23 (22.5%)
	74 (13.9%)
	0.069 

	 Alcohol abuse
	41 (12.7%)
	12 (11.8%)
	50 (9.42%)
	0.314 

	 Total bilirubin, μmol/L
	32.9 (10.6–130.5)
	28.9 (10.9–121.6)
	21.6 (10.2–115.9)
	0.360 

	 Creatinine, μmol/L
	64.0 (55.8–74.3)
	68.5 (56.3–79.0)
	65.0 (56.0–76.0)
	0.215 

	 Preoperative biliary drainage
	132 (40.7%)
	35 (34.3%)
	191 (36.0%)
	0.298 

	 ASA grade
	
	
	
	<0.001

	   I
	23 (7.1%)
	9 (8.8%)
	19 (3.6%)
	

	   II
	209 (64.5%)
	61 (59.8%)
	282 (53.1%)
	

	   III
	92 (28.4%)
	32 (31.4%)
	230 (43.3%)
	

	 Operation time, min
	300 (250–374)
	295 (240–360)
	300 (260–370)
	0.224 

	 Estimated operative blood loss, mL 
	150 (100–300)
	100 (100–288)
	100 (100–200)
	<0.001

	 Blood transfusion
	66 (20.4%)
	21 (20.6%)
	43 (8.1%)
	<0.001

	 Vascular resection
	6 (1.9%)
	6 (5.9%)
	26 (4.9%)
	0.050 

	 Pancreatic texture
	
	
	
	0.011 

	   Soft
	233 (71.9%)
	74 (72.5%)
	404 (76.1%)
	

	   Intermediate
	53 (16.4%)
	16 (15.7%)
	47 (8.9%)
	

	   Hard
	38 (11.7%)
	12 (11.8%)
	80 (15.1%)
	

	 Diameter of Wirsung duct, mm
	4(3–4)
	4 (3–4)
	4 (3–4)
	0.165 

	 Pancreatic anastomosis
	
	
	
	<0.001

	   Imbedding PJ
	183 (56.5%)
	57 (55.9%)
	434 (81.7%)
	

	   Invagination PJ
	106 (32.7%)
	41 (40.2%)
	58 (10.9%)
	

	   Chen’s PJ
	24 (7.4%)
	1 (1.0%)
	27 (5.1%)
	

	   Duct-to-mucosa PJ
	7 (2.2%)
	2 (2.0%)
	11 (2.1%)
	

	   Pancreaticogastrostomy
	4 (1.2%)
	1 (1.0%)
	1 (0.2%)
	

	 Lymph node count, No.
	5.0 (1.5–11.0)
	5.5 (3.0–12.0)
	5.0 (2.0–10.0)
	0.303 

	 R0 resection
	307 (94.8%)
	98 (96.1%)
	511 (96.2%)
	0.573 

	 Tumor size, cm
	2.2 (1.7–3.0)
	2.5 (1.6–3.0)
	2.5 (1.8–3.5)
	0.165 

	 Malignancy
	260 (80.2%)
	81 (79.4%)
	424 (79.8%)
	0.980 

	 Operative year period
	
	
	
	<0.001

	   2016–2018
	122 (37.7%)
	50 (49.0%)
	50 (9.4%)
	

	   2019–2021
	68 (21.0%)
	21 (20.6%)
	130 (24.5%)
	

	   2022–2025
	134 (41.4%)
	31 (30.4%)
	351 (66.1%)
	　

	ASA, American Society of Anesthesiologists physical status classification; BMI, body mass index; PJ, pancreaticojejunostomy.



	Table 2 Perioperative outcomes before propensity score matching

	　
	　
	P

	 Outcomes
	RP (n=324)
	PO (n=102)
	RO (n=531)
	Global
	RPvsPO
	RPvsRO
	POvsRO

	 DGE
	261 (80.6%)
	68 (66.7%)
	307 (57.8%)
	<0.001
	0.007 
	<0.001
	0.096 

	 CR-DGE
	108 (33.3%)
	26 (25.5%)
	125 (23.5%)
	0.007 
	0.274 
	0.005 
	0.672 

	 POPF
	93 (28.7%)
	27 (26.5%)
	178 (33.5%)
	0.188 
	0.662 
	0.426 
	0.426 

	 CR-POPF
	72 (22.2%)
	21 (20.6%)
	158 (29.8%)
	0.020 
	0.728 
	0.048 
	0.119 

	 Bile leak
	23 (7.1%)
	7 (6.9%)
	27 (5.1%)
	0.444 
	0.935 
	0.670 
	0.931 

	 PPH
	36 (11.1%)
	9 (8.8%)
	26 (4.9%)
	0.003 
	0.512 
	0.002 
	0.224 

	 Chyle leak
	7 (2.2%)
	3 (2.9%)
	7 (1.3%)
	0.426 
	0.708 
	0.693 
	0.625 

	 Intra-abdominal infection
	73 (22.5%)
	13 (12.7%)
	62 (11.7%)
	<0.001
	0.064 
	<0.001
	0.760 

	 Pneumonia
	22 (6.8%)
	2 (2.0%)
	33 (6.2%)
	0.185 
	0.195 
	0.739 
	0.195 

	 Pleural effusion
	199 (61.4%)
	67 (65.7%)
	385 (72.5%)
	0.003 
	0.438 
	0.002 
	0.326 

	 Atelectasis
	99 (30.6%)
	44 (43.1%)
	141 (26.6%)
	0.003 
	0.038 
	0.206 
	0.002 

	 Arrhythmia
	9 (2.8%)
	1 (1.0%)
	14 (2.6%)
	0.575 
	1.000 
	1.000 
	1.000 

	 Renal failurea
	7 (2.2%)
	2 (2.0%)
	4 (0.8%)
	0.150 
	1.000 
	0.343 
	0.499 

	 Clavien–Dindo grade ≥IIIa
	112 (34.6%)
	26 (25.5%)
	117 (22.0%)
	<0.001
	0.175 
	<0.001
	0.445 

	 CCIb
	32.87 (22.94)
	27.30 (16.39)
	24.17 (15.78)
	<0.001
	0.020 
	<0.001
	0.180 

	 30-day mortality
	15 (4.6%)
	0
	5 (0.9%)
	<0.001
	0.054 
	0.002 
	1.000 

	 90-day mortality
	19 (5.9%)
	2 (2.0%)
	13 (2.4%)
	0.021 
	0.225 
	0.032 
	1.000 

	 Rescue NGT insertion
	54 (16.7%)
	29 (28.4%)
	119 (22.4%)
	0.022 
	0.027 
	0.085 
	0.188 

	 Liquid diet tolerance, days
	6.0 (3.0–8.0)
	6.0 (3.0–9.75)
	3.0 (1.0–6.0)
	<0.001
	0.963 
	<0.001
	<0.001

	 Semi-solid diet tolerance, days
	10.0 (7.0–14.0)
	10.0 (6.0–12.25)
	8.0 (4.0–11.0)
	<0.001
	0.155 
	<0.001
	0.002 

	 Length of stay, days
	19.0 (15.0–25.0)
	19.0 (15.0–25.0)
	19.0 (15.0–24.0)
	0.829 
	1.000 
	1.000 
	1.000 

	a using Fisher exact test
	
	
	
	
	
	
	

	b using Welch ANOVA test
	
	
	
	
	
	
	

	CCI, Comprehensive Complication Index; CR-DGE, clinically relevant delayed gastric emptying; CR-POPF, clinically relevant postoperative pancreatic fistula; DGE, delayed gastric emptying; NGT, nasogastric tube;POPF, postoperative pancreatic fistula; PPH, postpancreatectomy hemorrhage.



	Table 3 Perioperative outcomes after propensity score matching

	 Outcomes
	RP
(n=126)
	RO
(n=126)
	P 
	RP
(n=77)
	PO
(n=77)
	P 
	PO
(n=69)
	RO
(n=69)
	P

	 DGE
	101 (80.2%)
	82 (65.1%)
	0.004 
	62 (80.5%)
	55 (71.4%)
	0.199 
	40 (58.0%)
	45 (65.2%)
	0.342 

	 CR-DGE
	45 (35.7%)
	25 (19.8%)
	0.007 
	32 (41.6%)
	21 (27.3%)
	0.081 
	18 (26.1%)
	15 (21.7%)
	0.519 

	 POPF
	40 (31.8%)
	35 (27.8%)
	0.503 
	23 (29.9%)
	22 (28.6%)
	0.871 
	20 (29.0%)
	23 (33.3%)
	0.595 

	 CR-POPF
	33 (26.2%)
	33 (26.2%)
	1.000 
	15 (19.5%)
	16 (20.8%)
	0.849 
	17 (24.6%)
	18 (26.1%)
	0.855 

	 Bile leak
	7 (5.6%)
	3 (2.4%)
	0.221 
	4 (5.2%)
	6 (7.8%)
	0.487 
	5 (7.3%)
	4 (5.8%)
	0.743 

	 PPH
	11 (8.7%)
	3 (2.4%)
	0.030 
	10 (13.0%)
	7 (9.1%)
	0.446 
	6 (8.7%)
	4 (5.8%)
	0.488 

	 Chyle leak
	4 (3.2%)
	1 (0.8%)
	0.109 
	4 (5.2%)
	6 (7.8%)
	0.487 
	3 (4.4%)
	0
	0.250c

	 Intra-abdominal infection
	23 (18.3%)
	17 (13.5%)
	0.308 
	16 (20.8%)
	11 (14.3%)
	0.304 
	10 (14.5%)
	12 (17.4%)
	0.642 

	 Pneumonia
	9 (7.1%)
	4 (3.2%)
	0.179 
	5 (6.5%)
	1 (1.3%)
	0.143 
	0 (0.0%)
	1 (1.5%)
	1.000c

	 Pleural effusion
	94 (74.6%)
	92 (73.0%)
	0.791 
	51 (66.2%)
	49 (63.6%)
	0.755 
	44 (63.8%)
	57 (82.6%)
	0.013 

	 Atelectasis
	36 (28.6%)
	44 (34.9%)
	0.230 
	32 (41.6%)
	38 (49.4%)
	0.278 
	24 (34.8%)
	21 (30.4%)
	0.537 

	 Arrhythmia
	3 (2.4%)
	6 (4.8%)
	0.330 
	2 (2.6%)
	1 (1.3%)
	0.576 
	1 (1.5%)
	2 (2.9%)
	0.576 

	 Renal failure
	5 (4.0%)
	3 (2.4%)
	0.487 
	4 (5.2%)
	2 (2.6%)
	0.331 
	0 (0.0%)
	0 (0.0%)
	1.000c

	 Clavien–Dindo grade ≥IIIa
	45 (35.7%)
	34 (27.0%)
	0.162 
	29 (37.7%)
	18 (23.4%)
	0.066 
	20 (29.0%)
	15 (21.7%)
	0.303 

	 CCI
	33.85 (21.55)
	23.87 (14.14)
	<0.001
	39.21 (24.83)
	27.07 (15.04)
	<0.001
	25.92 (15.26)
	26.01 (18.5)
	0.975 

	 30-day mortality
	5 (4.0%)
	0 (0.0%)
	0.062c
	6 (7.8%)
	0 (0.0%)
	0.031c
	0 (0.0%)
	2 (2.9%)
	0.500c

	 90-day mortality
	5 (4.0%)
	2 (1.6%)
	0.276 
	8 (10.4%)
	0 (0.0%)
	0.008c
	1 (1.5%)
	3 (4.4%)
	0.180 

	 Rescue NGT insertion
	18 (14.3%)
	22 (17.5%)
	0.496 
	20 (26.0%)
	24 (31.2%)
	0.498 
	20 (29.0%)
	9 (13.0%)
	0.024 

	 Liquid diet tolerance, days
	5.96 (4.83)
	5.24 (4.23)
	0.064 
	9.26 (9.04)
	7.49 (7.93)
	0.187 
	6.54 (7.98)
	5.38 (3.55)
	0.232 

	 Semi-solid diet tolerance, days
	10.62 (5.77)
	9.53 (5.04)
	0.070 
	13.03 (9.03)
	11.27 (8.61)
	0.228 
	10.36 (9.05)
	9.33 (5.77)
	0.383 

	 Length of stay, days
	24.29 (12.93)
	21.85 (9.05)
	0.088 
	23.08 (11.69)
	21.92 (9.99)
	0.504 
	22.20 (10.46)
	21.81 (9.11)
	0.793 

	c using exact McNemar test
	
	
	
	
	
	
	
	
	

	CCI, Comprehensive Complication Index; CR-DGE, clinically relevant delayed gastric emptying; CR-POPF, clinically relevant postoperative pancreatic fistula; DGE, delayed gastric emptying; NGT, nasogastric tube; PO, postoperative omission; POPF, postoperative pancreatic fistula; PPH, postpancreatectomy hemorrhage.




