[bookmark: OLE_LINK46]Supplementary Table 1: Univariate analysis and Multivariate analysis for OS (UR-LA)
	Variables
	Univariate analysis
	
	Multivariate analysis

	
	HR (95%CI)
	P value
	
	HR (95%CI)
	P value

	Sex, Male (vs. Female)
	0.74 (0.41–1.36)
	0.337
	
	
	

	Age at surgery (years)
	1.00 (0.97–1.03)
	0.912
	
	
	

	BMI (kg/m2)
	0.92 (0.84–1.01)
	0.066
	
	
	

	DM, Yes (vs. No)
	1.65 (0.90–3.01)
	0.106
	
	
	

	Tumor location, Body or tail (vs. Head)
	0.98 (0.53–1.80)
	0.941
	
	
	

	Tumor size (cm)
	1.00 (0.81–1.22)
	0.976
	
	
	

	Vessel involvement
	
	
	
	
	

	  Other vessel involvement
	Ref
	
	
	
	

	CA/CHA Involvement
	0.96 (0.52–1.76)
	0.884
	
	
	

	Preoperative CA-125 (U/mL), ≥35 (vs. <35)
	0.91 (0.48–1.75)
	0.783
	
	
	

	Preoperative CA-199 (U/mL), ≥1000 (vs. <1000)
	1.10 (0.52–2.33)
	0.794
	
	
	

	Preoperative CEA (ng/mL), ≥5 (vs. <5)
	1.21 (0.63–2.31)
	0.564
	
	
	

	PNI
	0.93 (0.88–0.98)
	0.003
	
	0.93 (0.88–0.98)
	0.003

	NLR
	1.08 (1.00–1.17)
	0.061
	
	
	

	Initial chemotherapy regimen
	
	
	
	
	

	  AG
	Ref
	
	
	
	

	  mF
	0.37 (0.11–1.19)
	0.094
	
	
	

	Radiotherapy, Yes (vs. No)
	0.60 (0.30–1.18)
	0.137
	
	
	


Abbreviations: BMI, Body Mass Index; DM, diabetes mellitus; CHA, Common hepatic artery; CA, celiac axis; PNI, prognostic nutritional index; NLR, neutrophil to lymphocyte ratio; HR, hazard ratio; CI, confidence interval
Bold values are significant (<0.05)















Supplementary Table 2: Changes in CA199 levels in the laparoscopic biopsy group (Friedman’s test and Dunn’s multiple comparisons test)
	Group
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]
Preoperative CA-199 (U/mL)
	[bookmark: OLE_LINK3]
2 weeks after the first chemotherapy (U/mL)

	P1 
	
4 weeks after the first chemotherapy (U/mL)
	P2 a
	
6 weeks after the first chemotherapy (U/mL)
	P3b

	[bookmark: _Hlk163947403]Laparoscopic biopsy
(N = 123)
	400.0 (95.0–1000.0)
	277.9 (81.4–1000.0)
	0.999
	252.0 (55.3–871.1)
	0.243
	193.9 (46.7–781.7)
	0.257

	Laparoscopic biopsy (UR-M) (N = 60)
	654.3 (121.9–1000.0)
	660.7 (121.5–1000.0)
	0.999
	358.2 (102.0–1000.0)
	0.999
	366.7 (54.4–1000.0)
	0.771

	Laparoscopic biopsy (UR-LA) (N = 63)
	259.1 (84.8–834.0)
	202.4 (62.7–636.2)
	0.178
	162.2 (41.9–584.0)
	0.507
	144.0 (46.7–359.0)
	0.999


Notes: a4 weeks after the first chemotherapy vs. 2 weeks after the first chemotherapy; b6 weeks after the first chemotherapy vs. 4 weeks after the first chemotherapy


Supplementary Table 3: Changes in CEA levels in the laparoscopic biopsy group (Friedman’s test and Dunn’s multiple comparisons test)
	Group
	
Preoperative CEA (ng/mL)
	
2 weeks after the first chemotherapy (ng/mL)

	P1 
	
4 weeks after the first chemotherapy (ng/mL)
	P2 a
	
6 weeks after the first chemotherapy (ng/mL)
	P3b

	Laparoscopic biopsy
(N = 123)
	3.8 (2.4–9.4)
	4.0 (2.2–8.0)
	0.559
	4.2 (2.5–8.3)
	0.999
	4.3 (2.4–8.6)
	0.999

	Laparoscopic biopsy (UR-M) (N = 60)
	5.0 (2.6–11.2)
	5.5 (2.9–10.9)
	0.999
	6.1 (2.9–10.4)
	0.999
	6.3 (2.8–14.8)
	0.999

	Laparoscopic biopsy (UR-LA) (N = 63)
	3.2 (2.2–5.6)
	3.1 (1.9–5.4)
	0.212
	3.4 (2.1–7.4)
	0.999
	3.2 (2.1–6.0)
	0.999


Notes: a4 weeks after the first chemotherapy vs. 2 weeks after the first chemotherapy; b6 weeks after the first chemotherapy vs. 4 weeks after the first chemotherapy











Supplementary Table 4: Characteristics of 15 patients with benign pancreatic tumors
	Characteristics
	Total (N = 15)  

	Sex
	

	Male
	7 (46.7%)

	Female
	8 (53.3%)

	Age at surgery (years)
	46.6 ± 16.2

	BMI (kg/m2)
	23.5 ± 3.5

	DM
	

	No
	14 (93.3%)

	Yes
	1 (6.7%)

	Tumor location
	

	Head
	7 (46.7%)

	Body or tail
	8 (53.3%)

	Pathologic diagnosis
	

	  SCN
	7 (46.7%)

	  MCN
	1 (6.7%)

	  SPN
	5 (33.3%)

	  IPMN
	2 (13.3%)

	Tumor size (cm)
	3.5 (3.0–4.5)

	Preoperative CA-125 (U/mL)
	10.7 (7.0–13.3)

	Postoperative CA-125 (U/mL)
	13.9 ± 7.1

	Preoperative CA-199 (U/mL)
	13.8 ± 8.5

	Preoperative CEA (ng/mL)
	1.8 ± 0.9

	PNI
	43.8 ± 3.9

	NLR
	1.6 ± 0.7


Abbreviations: BMI Body Mass Index; DM diabetes mellitus; SCN serous cystic neoplasm; MCN mucinous cystic neoplasm; IPMN intraductal papillary mucinous neoplasm; SPN solid pseudopapillary neoplasm; PNI prognostic nutritional index; NLR neutrophil to lymphocyte ratio















Supplementary Table 5: Characteristics of 16 patients with CT- or US-guided percutaneous biopsy
	Characteristics
	Total (N = 16)

	Sex
	

	Male
	9 (56.2%)

	Female
	7 (43.8%)

	Age at surgery (years)
	58.9 ± 12.0

	BMI (kg/m2)
	21.6 ± 2.6

	DM
	

	No
	13 (81.2%)

	Yes
	3 (18.8%)

	Tumor location
	

	Head
	12 (75.0%)

	Body or tail
	4 (25.0%)

	Tumor stage
	

	UR-LA
	6 (37.5%)

	UR-M
	10 (62.5%)

	Metastasis site
	

	No
	6 (37.5%)

	Only liver
	9 (56.3 %)

	Multiple sites
	1 (6.2%)

	[bookmark: _Hlk170288420][bookmark: _Hlk165541015]Preoperative CA-125 (U/mL)
	38.0 (22.0–90.6)

	[bookmark: _Hlk170288672]Preoperative CA-199 (U/mL)
	

	<1000
	11 (68.8%)

	≥1000
	5 (31.3%)

	[bookmark: _Hlk170288693]Preoperative CEA (ng/mL)
	6.2 (2.28–26.8)

	PNI
	47.8 ± 5.8

	NLR
	3.9 ± 2.0

	TBCAS (days)
	12.0 (7.3–14.0)

	Initial chemotherapy regimen
	

	AG
	9 (56.3%)

	mF
	6 (37.5%)

	Others*
	1 (6.2%)

	Radiotherapy
	

	No
	15 (93.8%)

	Yes
	1 (6.2%)


Abbreviations: CT computed tomography; US ultrasound; UR-LA unresectable locally advanced; UR-M unresectable metastasis; BMI Body Mass Index; DM diabetes mellitus; PNI prognostic nutritional index; NLR neutrophil to lymphocyte ratio; TBCAS time to begin chemotherapy after surgery
* One patient diagnosed as UR-LA by CT- or US-guided percutaneous biopsy initially received S-1





Supplementary Table 6: Characteristics of 23 patients with UR-LA PDAC who developed metastasis
	Characteristics
	
	Total (N = 23)

	Sex
	
	

	Male
	
	12 (52.2%)

	Female
	
	11 (47.8%)

	Age at LB (years)
	
	60.4 ± 7.80

	Tumor location
	
	

	Head
	
	12 (52.2%)

	Body or tail
	
	11 (47.8%)

	Tumor size (cm)
	
	5.0 (4.8–5.0)

	Metastasis site
	
	

	  Only liver
	
	13 (56.5%)

	Only peritoneum
	
	6 (26.1%)

	Multiple sites
	
	4 (17.4%)

	Preoperative CA-125 (U/mL)
	
	26.3 (17.1–35.9)

	CA125 at the time of metastasis (U/mL)
	
	75.2 (26.3–243.6)

	Time to metastasis after surgery (months)
	
	12.0 (7.3–14.0)


Abbreviations: UR-LA unresectable locally advanced
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