
Table 1: Patient characteristics (Entire cohort)
	Variables
	
	Overall (n = 211)

	Age (median, range)
	
	71 (24-89)

	Sex
	Male / Female
	99 / 112

	
	
	

	At initial operation
	
	

	Primary diseases
	 PDAC / Others
	129 / 82

	  Procedure
	DP/ SPDP / DP-CAR
	182 / 20 / 9

	  Operating time (Median, range)
	
	370.5 min (157-682)

	Blood loss (mL)
	
	200 ml (5-3490)

	Pancreatic stump closure
	Stapler / Suture
	184 / 27

	
	
	

	Postoperative course
	
	

	Clavien–Dindo ≥III
	Yes / No
	41 / 170

	Pancreatic fistula ≥ Grade B
	Yes / No
	42 / 169

	Delayed gastric emptying ≥ Grade A
	Yes / No
	5 / 206

	
	
	

	Postoperative hospital stay (median, range)
	
	15 days (8-161)

	90-day mortality
	Yes / No
	0 / 211


Abbreviations: PDAC, pancreatic ductal adenocarcinoma; DP, distal pancreatectomy; SPDP, spleen-preserving distal pancreatectomy; DP-CAR, distal pancreatectomy with celiac axis resection

Table 2: Comparison between conventional group and VSST
	Variables
	
	Overall (n=184)
	VSST (n=45)
	Conventional (n=139)
	P value

	Age (median, range)
	
	70 (24-89)
	72 (31-89)
	70 (24-87)
	0.34

	Sex
	Male / Female
	84 / 100
	19 / 26
	65 / 74
	0.59

	Prognostic nutritional index
	
	49.3 (31.8-62.5)
	48.1 (31.8-57.2)
	49.5 (34.0-62.5)
	0.39

	Glucose intolerance
	Yes / No
	45 / 139
	11 / 34
	34 / 105
	0.99

	
	
	
	
	
	

	Primary diseases
	PDAC / Others
	106 / 78
	30 / 15
	76 / 63
	0.16

	Procedure
	DP/ SPDP / DP-CAR
	161 / 18 / 5
	35 / 6 / 4
	126 / 12 / 1
	0.17

	Approach
	Open / MIS
	83 / 101
	22 / 23
	61 / 78
	0.56

	LN dissection
	Yes / No
	116 / 68
	34 / 11
	82 / 57
	0.07

	Operating time (median, range)
	
	355 min (157-680)
	437 min (223-680)
	335 min (157-635)
	0.023

	Blood loss (mL)
	
	192 ml (5-2300)
	150 ml (10-1468)
	200 ml (5-2300)
	0.23

	Thickness at transection (median, range)
	
	12 mm (6-26)
	12 mm (6-21)
	12 mm (7-26)
	0.98

	Stapler transection time (median, range)
	
	
	47.0 min (37–68)
	3 min (1.5-9)
	<0.01

	
	
	
	
	
	

	Serum amylase (POD1, median, range)
	
	194.5 U/L (41-2189)
	179 U/L (41-1532)
	197 U/L (42-2189)
	0.61

	Serum amylase (POD3, median, range)
	
	59 U/L (15-449)
	66 U/L (21-449)
	57 U/L (15-429)
	0.21

	Drain amylase (POD1, median, range)
	
	2653 U/L (80-67700)
	2294 U/L (211-27900)
	2814 U/L (80-67700)
	0.39

	Drain amylase (POD3, median, range)
	
	343.5 U/L (24-62200)
	259 U/L (35-62200)
	382 U/L (24-46000)
	0.39

	C-reactive protein (POD3, median, range)
	
	15.0 mg/dL (2.0-35.1)
	15.2 mg/dL (2.0-30.8)
	14.9 mg/dL (3.7-35.1)
	0.83

	Drain culture
	Positive / Negative / ND
	9 / 173 / 2
	2 / 43 / 0
	7 / 130 / 2
	0.86

	Clavien–Dindo ≥III
	Yes / No
	33 / 151
	6 / 39
	27 / 112
	0.35

	Pancreatic fistula ≥ Grade B
	Yes / No
	33 / 151
	2 / 43
	31 / 108
	<0.01

	Re-drainage
	Yes / No
	8 / 176
	0 / 45
	8 / 131
	0.20

	Delayed gastric emptying ≥ Grade A
	Yes / No
	5 / 179
	2 / 43
	3 / 136
	0.25

	Postoperative hospital stay (Median, range)
	
	15 days (8-161)
	16 days (8-161)
	14 days (8-125)
	0.046


Abbreviations: DP, distal pancreatectomy; DP-CAR, distal pancreatectomy with celiac axis resection; SPDP, spleen-preserving distal pancreatectomy; VSST, very slow stapling technique; MIS, minimally invasive surgery.

Table 3: Univariate and multivariate analysis of risk factors for POPF after stapled distal pancreatectomy
	
	Total n=184
	Univariate analysis
	Multivariate analysis

	Variables
	POPF (n=33)
	non-POPF (n=151)
	OR (95% CI)
	P value
	OR (95% CI)
	P value

	Age ≥71 years
	12
	75 (49.7%)
	0.58 (0.27-1.26)
	0.18
	0.60 (0.25-1.36)
	0.22

	Period (2014–2019)
	18
	65 (43.1%)
	1.59 (0.74-3.39)
	0.25
	
	

	Male
	14
	70 (46.4%)
	0.85 (0.40-1.82)
	0.70
	
	

	PNI < 45
	8
	34 (22.5%)
	1.10 (0.46-2.66)
	0.82
	
	

	Glucose intolerance
	9
	36 (23.8%)
	1.20 (0.51-2.81)
	0.66
	
	

	
	
	
	
	
	
	

	 Primary diseases; PDAC
	18
	88 (58.3%)
	0.86 (0.40-1.83)
	0.69
	
	

	Procedure; DP
	28
	133 (88.1%)
	0.76 (0.26-2.21)
	0.61
	
	

	Approach; MIS
	21
	80 (53.0%)
	1.55 (0.71-3.38)
	0.26
	0.72 (0.28-1.84)
	0.49

	LN dissection
	18
	98 (64.9%)
	0.65 (0.30-1.39)
	0.26
	0.76 (0.28-2.02)
	0.58

	Thickness ≥13 mm
	17
	49 (32.5%)
	2.23 (1.00-4.97)
	0.046
	2.23 (0.95-5.32)
	0.066

	VSST
	2
	43 (28.5%)
	0.16 (0.037-0.71)
	<0.01
	0.16 (0.025-0.57)
	<0.01

	Blood loss >200 mL
	16
	61 (40.4%)
	1.39 (0.65-2.96)
	0.39
	
	



Abbreviations: DP, distal pancreatectomy; POPF, postoperative pancreatic fistula; VSST, very slow stapling technique; OR, odds ratio; CI, confidence interval; PNI, prognostic nutritional index.





Table 4: Univariate and multivariate analysis of risk factors for POPF (Thick pancreas case)
	
	Total n=66
	Univariate analysis
	Multivariate analysis

	Variables
	POPF (n=17)
	non-POPF (n=49)
	OR (95% CI)
	P value
	OR (95% CI)
	P value

	Age ≥71 years
	5
	23
	0.47 (0.14-1.54)
	0.21
	0.45 (0.12-1.53)
	0.17

	Period (2014–2019)
	9
	18
	1.93 (0.64-5.91)
	0.32
	
	

	Male
	7
	22
	0.86 (0.28-2.63)
	0.79
	
	

	PNI < 45
	4
	8
	1.58 (0.41-6.10)
	0.51
	
	

	Glucose intolerance
	4
	8
	1.58 (0.41-6.10)
	0.51
	
	

	
	
	
	
	
	
	

	 Primary diseases; PDAC
	7
	18
	1.21 (0.39-3.72)
	0.78
	
	

	Procedure; DP
	13
	41
	0.63 (0.16-2.45)
	0.49
	
	

	Approach; MIS
	13
	33
	1.58 (0.44-5.61)
	0.48
	0.90 (0.15-3.40)
	0.72

	LN dissection
	6
	20
	0.79 (0.25-2.49)
	0.62
	
	

	VSST
	1
	14
	0.16 (0.019-1.29)
	0.09
	0.14 (0.01-0.83)
	0.031

	Blood loss >200 mL
	9
	23
	1.27 (0.42-3.84)
	0.67
	
	


Abbreviations: DP, distal pancreatectomy; POPF, postoperative pancreatic fistula; VSST, very slow stapling technique; OR, odds ratio; CI, confidence interval; PNI, prognostic nutritional index.

Table 5: Univariate and multivariate analysis of risk factors for POPF after DP in the Conventional group
	
	Total n=139
	Univariate analysis
	Multivariate analysis

	Variables
	POPF (n=31)
	non-POPF (n=108)
	OR (95% CI)
	P value
	OR (95% CI)
	P value

	Age ≥71 years
	11
	54 (50.0%)
	0.55 (0.24-1.26)
	0.15
	0.60 (0.25-1.40)
	0.24

	Period (2014–2018)
	13
	50 (46.3%)
	0.84 (0.37-1.88)
	0.67
	
	

	Male
	14
	51 (47.2%)
	0.92 (0.41-2.05)
	0.84
	
	

	PNI < 45
	8
	24 (22.2%)
	1.21 (0.48-3.07)
	0.68
	
	

	Glucose intolerance
	9
	25 (23.2%)
	1.36 (0.55-3.32)
	0.5
	
	

	
	
	
	
	
	
	

	 Primary diseases; PDAC
	16
	60 (55.6%)
	0.85 (0.38-1.90)
	0.7
	
	

	  Procedure; DP
	26
	100 (92.6%)
	0.42 (0.13-1.40)
	0.14
	0.54 (0.16-2.03)
	0.35

	Approach; Open
	11
	68 (46.3%)
	0.64 (0.28-1.46)
	0.28
	
	

	LN dissection
	16
	66 (61.1%)
	0.68 (0.30-1.52)
	0.34
	
	

	Thickness ≥13 mm
	16
	35 (32.4%)
	2.22 (0.99-5.01)
	0.051
	2.47 (1.07-5.99)
	0.033

	PGA sheet
	25
	92 (85.2%)
	0.72 (0.26-2.04)
	0.54
	
	

	Electric stapler
	7
	14 (13.0%)
	1.96 (0.71-5.39)
	0.19
	
	

	Blood loss >200 mL
	16
	43 (39.8%)
	1.61 (0.72-3.60)
	0.24
	
	


Abbreviations: DP, distal pancreatectomy; POPF, postoperative pancreatic fistula; PGA, polyglycolic acid; OR, odds ratio; CI, confidence interval; PNI, prognostic nutritional index.
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