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Introduction
• Pancreatic ductal adenocarcinoma (PDAC) is a lethal disease with a poor prognosis and 

increased incidence.1

• Margin resection status is a very important prognostic factor for OS and disease-free survival 
(DFS) in patients undergoing pancreatectomy for PDAC1

• Vascular invasion is a relatively frequent discovery in pancreatic cancer; found in 21-64%2-3

• Vascular resection might improve survival by enhancing tumor clearance, and, specifically, 
that tumor adherence to the PV or SMV.1

1Crippa S, Giannone F, Schiavo Lena M et al. R Status is a Relevant Prognostic Factor for Recurrence and Survival After Pancreatic Head Resection for Ductal Adenocarcinoma. Ann Surg Oncol. 2021 Aug;28(8):4602-4612.
2Arslan A, Buanes T, Geitung JT. Pancreatic carcinoma: MR, MR angiography and dynamic helical CT in the evaluation of vascular invasion. Eur J Radiol 2001; 38: 151-159

3Megibow AJ, Zhou XH, Rotterdam H et al.. Pancreatic adenocarcinoma: CT versus MR imaging in the evaluation of resectability--report of the Radiology Diagnostic Oncology Group. Radiology 1995; 195: 327-332 Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 3/120



Introduction
• Vascular resection 

• Might improve survival by enhancing tumor clearance, and, specifically, that tumor 
adherence to the PV or SMV.

• Isolated hepatic arterial resection are deemed appropriate in carefully selected patients
• Do not consider routine SMA resection and reconstruction appropriate because the most 

recent review of the literature revealed a 20% operative mortality rate and an 11-month 
disease-specific survival

Blumgart’s surgery 7th 
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Introduction
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Introduction
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Introduction

Blumgart’s surgery 7th 

PV or SMV resection 
Should not be a contraindication to 

resection if
technically feasible

Hepatic artery Carefully selected patients

SMA Not routine
No data support to improve survival
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Introduction

Maximilian Bockhorn, Faik G. Uzunoglu, Mustapha Adham et al. Borderline resectable pancreatic cancer: A consensus statement by the International Study Group of Pancreatic Surgery (ISGPS), Surgery, Volume 155,  Issue 6, 2014

Venous resection Technical options of reconstruction 
are given 

Artery resection Not recommend for routine
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Venous resection and reconstruction
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Desai G, Wagle PK. First jejunal vein, jejunal trunk, and pancreaticoduodenectomy: resolving the literature conundrum. Langenbecks Arch Surg. 2023 Feb 24;408(1):104

Mesenteric venous anatomy and variation
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Negoi I, Beuran M, Hostiuc S, Negoi RI, Inoue Y. Surgical Anatomy of the Superior Mesenteric Vessels Related to Colon and Pancreatic Surgery: A Systematic Review and Meta-Analysis. Sci Rep. 2018 Mar 8;8(1):4184. doi: 10.1038/s41598-018-22641-x. 

Mesenteric venous anatomy and variation
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Mesenteric venous anatomy and variation

Maki Y, Mizutani M, Morimoto M, Kawai T et als. The variations of the middle colic vein tributaries: depiction by three-dimensional CT angiography. Br J Radiol. 2016 Jul;89(1063):20150841. doi: 10.1259/bjr.20150841. Epub 
2016 Apr 25. Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 12/120



Mesenteric venous anatomy and variation
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Mesenteric venous anatomy and variation

Desai G, Wagle PK. First jejunal vein, jejunal trunk, and pancreaticoduodenectomy: resolving the literature conundrum. Langenbecks Arch Surg. 2023 Feb 24;408(1):104

10%20%70%

86% 14%
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Isaji S, Mizuno S, Windsor JA, Bassi C, et al.. International consensus on definition and criteria of borderline resectable pancreatic ductal adenocarcinoma 2017. Pancreatology. 2018 Jan;18(1):2-11. 

188/235(80%)

34/235(14.4%)

11/235(4.6%)

1/235(0.01%)
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Isaji S, Mizuno S, Windsor JA, Bassi C, et al.. International consensus on definition and criteria of borderline resectable pancreatic ductal adenocarcinoma 2017. Pancreatology. 2018 Jan;18(1):2-11. 

The resection rate was 62.2%(117/188) 64.7%(22/34) 81.8%(9/11) 0%
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During the 1990s that some authors suggested that a 
suspected isolated portal vein involvement should not 

contraindicate pancreatic resection in patients with PDAC 
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Preoperative part
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Ishikawa classification

Ishikawa O, Ohigashi H, Imaoka S, Furukawa H, Sasaki Y, Fujita M, Kuroda C, Iwanaga T. Preoperative indications for extended pancreatectomy for locally advanced 
pancreas cancer involving the portal vein. Ann Surg. 1992 Mar;215(3):231-6. Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 19/120



Ishikawa classification

Ishikawa O, Ohigashi H, Imaoka S, Furukawa H, Sasaki Y, Fujita M, Kuroda C, Iwanaga T. Preoperative indications for extended pancreatectomy for 
locally advanced pancreas cancer involving the portal vein. Ann Surg. 1992 Mar;215(3):231-6. Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 20/120



Type A 

absent 

Type B 

unilateral narrowing
Type C 

bilateral narrowing

Type D 

stenosis 

or obstruction with collaterals

Nakao A, Kanzaki A, Fujii T, Kodera Y, Yamada S. Correlation between radiographic classification and pathological grade of portal vein wall invasion in pancreatic head cancer. Ann Surg. 2012 Jan;255(1):103-8.
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No invasion Tunica adventitia 

invasion
Tunica media

invasion

Tunica intima

invasion

Nakao A, Kanzaki A, Fujii T, Kodera Y, Yamada S. Correlation between radiographic classification and pathological grade of portal vein wall invasion in pancreatic head cancer. Ann Surg. 2012 Jan;255(1):103-8.
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No invasion Smooth shift Unilateral 
narrowing

Bilateral 
narrowing

Bilateral 
narrowing with 
collateral vein

Ishikawa I II III IV V

Nakao A B C D

TRUE 
INVASION

0% 51% 51% 93%

Ishikawa O, Ohigashi H, Imaoka S, Furukawa H, Sasaki Y, Fujita M, Kuroda C, Iwanaga T. Preoperative indications for extended pancreatectomy for locally advanced pancreas cancer involving the portal vein. Ann Surg. 1992 Mar;215(3):231-6. 
Nakao A, Kanzaki A, Fujii T, Kodera Y, Yamada S. Correlation between radiographic classification and pathological grade of portal vein wall invasion in pancreatic head cancer. Ann Surg. 2012 Jan;255(1):103-8.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 23/120



Intraoperative part
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ISGPS classification of venous resections 

Maximilian Bockhorn, Faik G. Uzunoglu, Mustapha Adham, et al., Borderline resectable pancreatic cancer: A consensus statement  by the International Study Group of Pancreatic Surgery (ISGPS), Surgery, Volume 155, Issue 6, 2014
Sara Sentí Farrarons, Fernando Pardo Aranda, Maria Galofré Recasens,, et als. Venous resection in pancreatic oncologic surgery: Different techniques for different situations, Cirugía Española (English Edition), Volume 101, Issue 12, 2023Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 25/120



Tumor location
1. Only invades a small part of the wall of PV and/or SMV 

Option : Direct repair, venous patch or segmental end to end 
anastomosis

Li J, Liu Z, Xu X, Chen J. The role of vascular resection and reconstruction in pancreaticoduodenectomy. Asian J Surg. 2024 Jan;47(1):63-71. doi: 10.1016/j.asjsur.2023.09.039. Epub 2023 Sep 16. PMID: 37723030.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 26/120



Tumor location
2. Invades most part of the wall of PV and/or SMV 

Option : necessary to remove the segment of PV and/or SMV
 Proximal anastomosis : PV trunk 
 Distal anastomosis : Base on tumor location
  Tumor not invade the distal jejunal and ileal branches 
of SMV → Distal anastomosis is SMV trunk

Li J, Liu Z, Xu X, Chen J. The role of vascular resection and reconstruction in pancreaticoduodenectomy. Asian J Surg. 2024 Jan;47(1):63-71. doi: 10.1016/j.asjsur.2023.09.039. Epub 2023 Sep 16. PMID: 37723030.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 27/120



Tumor invade the distal jejunal and ileal branches of SMV 

Ileum branch is preferred to anastomose with the proximal vein
Assessment : preoperative CT, the diameter of ileal branch is 1.5 times larger than that of SMA 

Li J, Liu Z, Xu X, Chen J. The role of vascular resection and reconstruction in pancreaticoduodenectomy. Asian J Surg. 2024 Jan;47(1):63-71. doi: 10.1016/j.asjsur.2023.09.039. Epub 2023 Sep 16. PMID: 37723030.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 28/120



Tumor invade the distal jejunal and ileal branches of SMV 

But if still intestinal congestion > should evaluate angle of anastomosis, and even the detection 
of the blood flow of the reconstructed vessels by vascular ultrasound Doppler. 

it is necessary to anastomose both ileum branch and jejunum branch to the proximal vein 

Li J, Liu Z, Xu X, Chen J. The role of vascular resection and reconstruction in pancreaticoduodenectomy. Asian J Surg. 2024 Jan;47(1):63-71. doi: 10.1016/j.asjsur.2023.09.039. Epub 2023 Sep 16. PMID: 37723030.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 29/120



Tumor location
3. Invade splenic vein-portal vein-superior mesenteric vein (SV-PV-
SMV) junctions 

 - SV-PV is preserved → Do not splenic vein resection
 - SV-PV cannot preserved

Li J, Liu Z, Xu X, Chen J. The role of vascular resection and reconstruction in pancreaticoduodenectomy. Asian J Surg. 2024 Jan;47(1):63-71. doi: 10.1016/j.asjsur.2023.09.039. Epub 2023 Sep 16. PMID: 37723030.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 30/120



After segmental PV-SMV resection

• End-to-end anastomosis is simple and preferable to an interposition graft 
• Pancreaticoduodenectomy
• Distal pancreatectomy
• Total pancreatectomy

If reconstruction creates excessive tension. . .
the rate of thrombosis and stricture/occlusion may increase

Fujii T et al. Vein resections >3 cm during pancreatectomy are associated with poor 1-year patency rates. Surgery. 2015 Apr;157(4):708-15.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 31/120



After segmental PV-SMV resection

• End-to-end anastomosis is simple and preferable to an interposition graft 
• Pancreaticoduodenectomy
• Distal pancreatectomy
• Total pancreatectomy

How to decrease excessive tension ?

Fujii T et al. Vein resections >3 cm during pancreatectomy are associated with poor 1-year patency rates. Surgery. 2015 Apr;157(4):708-15.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 32/120



Procedures for release tension

Younan G, Tsai S, Evans DB, Christians KK. Techniques of Vascular Resection and Reconstruction in Pancreatic Cancer. Surg Clin North Am. 2016 Dec;96(6):1351-1370. 

• Cattell-Braasch manuever
• Transection of transverse mesocolon(anterior surface of duodenum and pancrease) 
• Lymphadenectomy of left, dorsal and right aspect of SMA
• Splenic vein resection
• Parachute technique

Addeo, P., & Bachellier, P. (2021). Pancreaticoduodenectomy with Segmental Venous Resection: a Standardized Technique Avoiding Graft Interposition. Journal of Gastrointestinal Surgery, 25(7), 1925–1931.
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Cattell-Braasch manuever

Akita M, Maeda E, Nishimura T et als, Anatomical change of SMV branches after the Cattell Braasch maneuver facilitates safe resection around the uncinated process in 
pancreatoduodenectomy. BMC Surg. 2021 Sep 8;21(1):341Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 34/120



Splenic vein ligation

1Younan G, Tsai S, Evans DB, Christians KK. Techniques of Vascular Resection and Reconstruction in Pancreatic Cancer. Surg Clin North Am. 2016 Dec;96(6):1351-1370.
2Petrucciani N, Debs T, Rosso E, et al. Left-sided portal hypertension after pancreatoduodenectomy with resection of the portal/superior mesenteric vein confluence. Results of a systematic review. Surgery. 2020;168:434-439. 

May be require ligation when1

 1. the SMV-PV confluence is encased by tumor
 2. improve exposure of the proximal SMA
 3. increase length in needed for primary anastomosis of the SMV to the PV

Left-sided portal hypertension (LSPH), leading to variceal 
bleeding and hypersplenism-associated thrombocytopenia

Incidence about 7.7 - 63% after splenic vein ligation2 
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No Left-sided portal 
hypertension (LSPH)

Left-sided portal 
hypertension (LSPH)

Left-sided portal 
hypertension (LSPH)

Younan G, Tsai S, Evans DB, Christians KK. Techniques of Vascular Resection and Reconstruction in Pancreatic Cancer. Surg Clin North Am. 2016 Dec;96(6):1351-1370.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 36/120



30 patients
End to side : Splenorenal shunt, Spleno 
portal shunt(10 patients)
End to end : spleno - gonadal, spleno – 
left adrenal, and spleno – jejunal vein or 
spleno – interposition graft – PV/left renal 
vein(20 patients)

SV–left renal vein (LRV) 

SV–PV 

SV–right gonadal vein anastomoses

SV–PV with IMV 
interposition graft 

SV–LRV with IMV 
interposition graft 

Yoshihiro Ono, Masayuki Tanaka, Kiyoshi Matsueda et al. Techniques for splenic vein reconstruction after pancreaticoduodenectomy with portal vein resection for pancreatic cancer, HPB, Volume 21, Issue 10, 2019Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 37/120



Splenorenal shunt

Yoshihiro Ono, Masayuki Tanaka, Kiyoshi Matsueda et al. Techniques for splenic vein reconstruction after pancreaticoduodenectomy with portal vein resection for pancreatic cancer, HPB, Volume 21, Issue 10, 2019Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 38/120



Yoshihiro Ono, Masayuki Tanaka, Kiyoshi Matsueda et al. Techniques for splenic vein reconstruction after pancreaticoduodenectomy with portal vein resection for pancreatic cancer, HPB, Volume 21, Issue 10, 2019

The patency rate for the reconstructed SV-PV/LRV was 90% (9/10), compared with 45% (9/20) SV-smaller vein or graft (P = 0.024)
Incidence of SPH after SV reconstruction : 10% of patients with a patent reconstructed SV (2/20) 

developed gastrointestinal varices,  50% of patients (6/12) whose anastomosis was occluded (p = 0.034)
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Al-Saeedi M, Frank-Moldzio L, Contin P, Mayer P et al. Splenorenal shunt for reconstruction of the gastric and splenic venous drainage during pancreatoduodenectomy with resection of the portal venous confluence. 
Langenbecks Arch Surg. 2021 Nov;406(7):2535-2543

University Hospital Heidelberg, Heidelberg, Germany

10 patients (9 PDAC and 1 PNET)
1-year patency rate: 68.9%

No perioperative complications related to 
left-sided portal hypertension such as 
gastrointestinal bleeding and 
gastric/splenic ischemia 
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In the present series, the distance 
between the resected PV and 
SMV(median[range]:5 [3-6] cm was 
relatively long

Median [range]: 18 [1–45] months

1-year PV patency rate was 87%
0.5 – 1 cm Growth factor

Irie S, Yoshioka R, Imamura H, Ono Y, Sato T, et al.Parachute technique for portal vein reconstruction during pancreaticoduodenectomy with portal vein resection in patients with pancreati c head cancer. Langenbecks Arch Surg. 2022 Feb;407(1):383-389. Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 41/120



Fujii T, Nakao A, Yamada S, Suenaga M, et al. Vein resections >3 cm during pancreatectomy are associated with poor 1-year patency rates. Surgery. 2015 Apr;157(4):708-15. doi: 10.1016/j.surg.2014.12.002. 

x
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x

Fujii T, Nakao A, Yamada S, Suenaga M, et al. Vein resections >3 cm during pancreatectomy are associated with poor 1-year patency rates. Surgery. 2015 Apr;157(4):708-15. doi: 10.1016/j.surg.2014.12.002. Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 43/120



Bridging vessels
1. Autogenous vessels
2. Allogenic vessels
3. Artificial vessels
4. Bovine pericardium

Labori KJ, Kleive D, Khan A, Farnes I, Fosby B, Line PD. Graft type for superior mesenteric and portal vein reconstruction in pancreatic surgery - a systematic review. HPB : the official journal of the International Hepato Pancreato Biliary Association. 
2021;23(4):483e494. 

Li J, Liu Z, Xu X, Chen J. The role of vascular resection and reconstruction in pancreaticoduodenectomy. Asian J Surg. 2024 Jan;47(1):63-71. doi: 10.1016/j.asjsur.2023.09.039. Epub 2023 Sep 16. PMID: 37723030.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 44/120



1. Autogenous vessels

1Labori KJ, Kleive D, Khan A, Farnes I, Fosby B, Line PD. Graft type for superior mesenteric and portal vein reconstruction in pancreatic surgery - a systematic review. HPB : the official journal of the International Hepato Pancreato Biliary Association. 2021 
2Ohwada S, Hamada K, Kawate S, et al. Left renal vein graft for vascular reconstruction in abdominal malignancy. World J Surg. 2007;31(6):1215e1220.

3Lee DY, Mitchell EL, Jones MA, et al. Techniques and results of portal vein/ superior mesenteric vein reconstruction using femoral and saphenous vein during pancreaticoduodenectomy. J Vasc Surg. 2010;51(3):662e666.
4Younan G, Tsai S, Evans DB, Christians KK. Techniques of Vascular Resection and Reconstruction in Pancreatic Cancer. Surg Cli n North Am. 2016 Dec;96(6):1351-1370. 

Autogenous vessel Pro Cons

Left renal vein2(proximal IVC) - Easily to exposed during abdominal dissection
- Patency 100% in some research(graft 

thrombosis 10%)

- Limited length 4-5 cm
- Transient post operative AKI

External iliac vein and saphenous vein3 - Patency 80% in some research - May deep vein thrombosis 
- The acquisition of vessels is easier but need 

addition incision
- Contraindicate in compromise quality of 

saphenous vein including cellulitis, thrombosis

IJV4 - Minimal morbidity and probably the quickest 
and easiest option

- Sufficient length(5-7 cm) and well match 
diameter

- Need addition incision
- Risk cerebral edema(If others side does not 

patent)
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Fogliati, Alessandro, Fiorentini, Guido, et als. Technical Outcomes of Porto-Mesenteric Venous Reconstruction in Pancreatic Resection Using Autologous Left Renal Vein Graft as Conduit. Journal of the American College of Surgeons 237(1):p 58-67, July 2023. Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 46/120



Fogliati, Alessandro, Fiorentini, Guido, et als. Technical Outcomes of Porto-Mesenteric Venous Reconstruction in Pancreatic Resection Using Autologous Left Renal Vein Graft as Conduit. Journal of the American College of Surgeons 237(1):p 58-67, July 2023. 

-     65 Patients
- Gap of at least 4 to 5 cm(an 

additional 1 to 2 cm if 
adrenal vein ligate)

- LRV patency 90%
- LRV mortality 5%
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D.Y. Lee, E.L. Mitchell, M.A. Jones, et al. Techniques and results of portal vein/superior mesenteric vein reconstruction using femoral and saphenous vein during pancrea ticoduodenectomy, J Vasc Surg, 51 (3) (2010), pp. 662-666

Techniques
- Preoperatively, vein mapping was performed to evaluate the diameter 
and wall characteristics of the GSV and FVs of both lower extremities. 
3000 to 4000 units of heparin were given before clamping the splanchnic 
veins 
- Leg veins were harvested through continuous incisions. If the FV was 
harvested, a closed suction drain was left in place until the output was 
less than 40 mL/day. Profunda femoris vein is preserved 
- Patency 88% in 5 months
- Presence DVT 3/34(8.8%) in 2 year
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Pantoja JL, Chang K, Pellionisz PA, et al. Paneled Saphenous Vein Grafts Compared to Internal Jugular Vein Grafts in Venous Reconstruction after Pancreaticoduodenectomy. Ann Vasc Surg. 2020 May;65:17-24.

Patency 76.9% in 5 monthsPatency 60% in 5 months
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2. Allogenic vessels
Cadaveric iliac vein is the most 

frequently used allogeneic vessels in 
vascular reconstruction. 

Decrease the operative time 
compared with autogenous vessels

Some studies showed high 
vascular patency, while some studies 
showed relatively low vascular patency 

Meniconi RL, Santoro R, Guglielmo N, et al. Pancreaticoduodenectomy with venous reconstruction using cold-stored vein allografts: long-term results of a single center experience. J Hepato-Biliary-Pancreatic Sci. 2016;23(1):43e49. 
Bacalbasa N, Balescu I, Vilcu M, et al. Superior Mesenteric and Portal Vein Reconstruction With Cadaveric Allograft During Pancreatoduodenectomy - A Case Report and Literature Review. In Vivo. 2020 Mar-Apr;34(2):787-79.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 50/120



3. Artificial vessels
Artificial blood vessels including polytetrafluoroethylene (PTFE) materials, 

polyester fiber materials, etc. 

 Easy to obtain, and suitable diameters and lengths can be selected according 
to actual needs. 
 Relatively higher incidence of graft thrombosis compared with autologous 
vessels (overall graft thrombosis 22.2% vs 11.7%, systematic review), no graft infection

Labori KJ, Kleive D, Khan A, Farnes I, Fosby B, Line PD. Graft type for superior mesenteric and portal vein reconstruction in pancreatic surgery - a systematic review. HPB : the official journal of the International Hepato 
Pancreato Biliary Association. 2021;23(4):483e494. Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 51/120



4. Bovine pericardium

Burla L, Schwegler I, Weibel P, Weber M, Zientara A, Attigah N. Intraoperatively self-made bovine pericardial graft for portomesenteric reconstruction in pancreatic surgery. Langenbeck's Arch Surg. 2020;405(5):705e712. 

In a study including 15 surgical procedures, 13/15 
patients (87%) had a patent graft 

 Vary size
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Vascular complication

Autologous Allogenic Artificial(PTFE) Bovine 
pericardium

Graft patency 85-100% 56-100% 77-100% 87%

Graft 
thrombosis/Stenosis

11.7% 6.2% 22.2% 13%

Mortality 2.7% 3.2% 2.7% NS

Labori KJ, Kleive D, Khan A et al. Graft type for superior mesenteric and portal vein reconstruction in pancreatic surgery - A systematic review. HPB (Oxford). 2021 Apr;23(4):483-494.
 

Burla L, Schwegler I, Weibel P, Weber M, Zientara A, Attigah N. Intraoperatively self-made bovine pericardial graft for portomesenteric reconstruction in pancreatic surgery. Langenbeck's Arch Surg. 2020;405(5):705e712. 
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Post-operative part

Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 54/120



Post operative evaluation
• Routine duplex ultrasound examinations

• Serum liver enzymes are closely monitored to recognize potential venous flow 
impairments immediately.

• In doubtful duplex findings suggesting stenosis or occlusion of the anastomosis, a 
CE-CT is the diagnostic method of choice to clarify the situation and allow 
decision-making for the further management.

Alexis Ulrich, Pietro Contin, and Thilo Hackert, Portal Vein Resection: How I Do It, Surgery for Pancreatic and Periampullary Cancer, 2018Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 55/120



Role of Antiplatelets and anticoagulant

Anticoagulation policy after venous resection with a pancreatectomy: a 
systematic review. HPB (Oxford). 2014

• AC + 8 studies(n = 266 patients) and AC- 5 studies(n = 95 patients)
• Highly heterogeneity
• Early portal vein thrombosis : AC+ group 18/266 (7%) compared with the AC− group 2/70

(3%) P = 0.270 
• Bleeding : AC+ group 22/255(8%) compared with the AC- group 7/32 P = 0.025
• Mortality : AC+ group 12/266(5%) compared with the AC- group 6/95 P = 0.583

Chandrasegaram MD, Eslick GD, Lee W et als.Anticoagulation policy after venous resection with a pancreatectomy: a systematic review. HPB (Oxford). 2014 Aug;16(8):691-8. Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 56/120
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Heckler M, Polychronidis G, Kinny-Köster B, et al. Thrombosis and anticoagulation after portal vein reconstruction during pancreatic surgery: a systematic review. J Gastrointest Surg. 2025 Jan;29(1):101852. 

Thrombosis and anticoagulation after portal vein 
reconstruction during pancreatic surgery: a 
systematic review. J Gastrointest Surg. 2025 Jan 
• Role of antiplatelets and anticoagulant remains 

unclear

Role of Antiplatelets and anticoagulant
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Hackert, Thilo MD; Klaiber, Ulla MD; Hinz, Ulf MSc, Portal Vein Resection in Pancreatic Cancer Surgery: Risk of Thrombosis and Radicality Determine Survival. Annals of Surgery 277(6):p e1291-e1298, June 2023. 

Of 2265 PDAC resections, 1571 (69.4%) were standard resections and 694 (30.6%) were 
resections with PVR, 
including 149 (21.5%) tangential resections with venorrhaphy (ISGPS type 1), 21 (3.0%) 
resections with patch
reconstruction (type 2), 491 (70.7%) end-to-end anastomoses (type 3), and 33 (4.8%) 
resections with graft interposition (type 4).

Protocol
Start heparin after 4 hours postoperatively(keep PTT 40-60) then switch to LMWH after 48-72 
hours postoperatively
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Management of acute portal vein thrombosis
• Incidence 2-6% after hepatobiliary surgery
• Sign & Symptoms : abdominal pain, bloody stool, Ascites, abnormal liver function 

test
• Need high index of suspicious
• Diagnosis test  

• Color doppler : sens 88%, spec 92%
• CT scan : sens 90%, spec 99%
• MRV : sens 100%, spec 90% (usually is not required but is instead more useful in the 

chronic state )

Thomas RM, Ahmad SA. Management of acute post-operative portal venous thrombosis. J Gastrointest Surg. 2010 Mar;14(3):570-7.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 62/120



Management of acute portal vein thrombosis
•Management

• Anticoagulant1

• 83%(50% Recanalization) were started on anticoagulation within 1 week 
of symptoms.

• LMWH or unfractionated heparin then switch to oral anticoagulant or 
DOAC, keep INR 2-32

• Major bleeding was reported by 5.8% (95% CI: 3.7–8.9%; I2 = 29.2%; p = 
0.125)2

• Duration at least three to six months or lifelong in high risk for coagulant  
was not correct or extending to mesenteric vein2

1Thomas RM, Ahmad SA. Management of acute post-operative portal venous thrombosis. J Gastrointest Surg. 2010 Mar;14(3):570-7.
2Boccatonda A, Gentilini S, Zanata E, Simion C, Serra C, Simioni P, Piscaglia F, Campello E, Ageno W. Portal Vein Thrombosis: State-of-the-Art Review. Journal of Clinical Medicine. 2024; 13(5):1517.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 63/120



Management of acute portal vein thrombosis
•Management

• Thrombolytic therapy
• Condat et al.3 

• Only 37% of patients have complete recanalization 
• 55.5% and 7.4% of patients demonstrating incomplete or no recanalization 

with only anticoagulation as treatment 
• SMA-directed thrombolytics 
• PV route thrombolytics

• better recanalization with the PV route compared to the SMA route 
(83% partial recanalization versus 50%, respectively)

Condat B, Pessione F, Helene Denninger M, Hillaire S et al. Recent portal or mesenteric venous thrombosis: increased recog- nition and frequent recanalization on anticoagulant therapy. Hepatology 2000;32(3):466–470. Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 64/120



Management of acute portal vein thrombosis
•Management

• Operative and mechanical 
thrombectomy
• Undergoing bowel infarction surgery and 

performed during laparotomy
• high technical success rates have been 

observed in some case series
• Suggest performed with thombolytic

1Thomas RM, Ahmad SA. Management of acute post-operative portal venous thrombosis. J Gastrointest Surg. 2010 Mar;14(3):570-7.
2Boccatonda A, Gentilini S, Zanata E, Simion C, Serra C, Simioni P, Piscaglia F, Campello E, Ageno W. Portal Vein Thrombosis: State-of-the-Art Review. Journal of Clinical Medicine. 2024; 13(5):1517.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 65/120



Vascular resection and reconstruction in 
pancreatic head cancer (part II)

F Ativitch Asavachaisuvikom
Asst. Prof. Paramin Muangkaew

HPB surgery unit, Faculty of Medicine, Ramathibodi hospital, Mahidol University
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Artery
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Anatomy of artery and variation

Ethiraj D, Kalyanasundaram S, Indiran V, et al. Newly proposed classification of celiac artery variations based on embryology and correlation with computed tomography angiography. Polish Journal of Radiology. 2022;87:563-573. Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 68/120
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Anatomy of artery and variation

Hiatt, Jonathan R. M.D.; Gabbay, Joubin; Busuttil, Ronald W. M.D., Ph.D.. Surgical Anatomy of the Hepatic Arteries in 1000 Cases. Annals of Surgery 220(1):p 50-52, July 1994.
 

Classification 1 : Normal variation(75%) 
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The extent of mesopancreas dissection alongside the SMA 

level 1 : dividing the mesopancreas while leaving nerve and lymphatic tissue 
surrounding the SMA intact

level 2 : systematically removing all lymph nodes adjacent to the SMA, with the 
inferior pancreaticoduodenal vessels severed at their origin
level 3 : entirely clearing the cuff of autonomous nerves from the right and 
posterior circumference of the SMA 

Inoue Y, Saiura A, Yoshioka R, Ono Y, Takahashi M, Arita J et al. Pancreatoduodenectomy with systematic mesopancreas dissection using a supracolic anterior artery-first approach. Ann Surg 2015;262:1092–1101 Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 72/120



The extent of mesopancreas dissection alongside the SMA 

Inoue Y, Saiura A, Yoshioka R, Ono Y, Takahashi M, Arita J et al. Pancreatoduodenectomy with systematic mesopancreas dissection using a supracolic anterior artery-first approach. Ann Surg 2015;262:1092–1101 Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 73/120



Inoue Y, Saiura A, Yoshioka R, Ono Y, Takahashi M, Arita J et al. Pancreatoduodenectomy with systematic mesopancreas dissection using a supracolic anterior artery-first approach. Ann Surg 2015;262:1092–1101 

The extent of mesopancrease dissection alongside the SMA 
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Mesopancrease 
dissection level 2
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Mesopancrease 
dissection level 3

Inoue Y, Saiura A, Yoshioka R, Ono Y, Takahashi M, Arita J et al. Pancreatoduodenectomy with systematic mesopancreas dissection using a supracolic anterior artery-first approach. Ann Surg 2015;262:1092–1101 Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 76/120



Artery divesment
Further options for curative-intent resection 

in PDAC with extension to the coeliac axis and the 
SMA 
 Arterial clearance is obtained by entering a 
plane between the unaffected arterial wall and 
(remnant) tumor tissue, and sharp circumferential 
dissection of the tumor mass from the involved 
arterial segment is performed meticulously 
following this plane 

Sharp with scissor
Diener MK, Mihaljevic AL, Strobel O, Loos M, Schmidt T, Schneider M et al. Periarterial divestment in pancreatic cancer surge ry. Surgery 2020 Oct 5;S0039-6060(20)30597-3. DOI: 10.1016/j.surg.2020.08.030 

Cai B, Lu Z, Neoptolemos JP, Diener MK, Li M, Yin L et al. Sub-ad- ventitial divestment technique for resecting artery-involved pancreatic cancer: a retrospective cohort study. Langenbecks Arch Surg 2021 Jan 28; DOI: 10.1007/s00423-021-02080-5 Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 77/120
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Artery resection and reconstruction

Schneider M, Hackert T, Strobel O, Büchler MW. Technical advances in surgery for pancreatic cancer. Br J Surg. 2021 Jul 23;108(7):777-785. doi: 10.1093/bjs/znab133. PMID: 34046668.

If segmental tumor infiltration beyond the adventitial layer precludes arterial 
divestment, arterial resection should be considered. 
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Superior mesenteric artery

• Abutment < 180 degree
• Borderline resectable

• Encasement more and equal 180 degree
• Locally advanced

• If response to Neoadjuvant CMT or stable disease > proceed to operation
• If disease progression > deemed to be unresectable

Routine SMA resection and reconstruction is 
not considered acceptable 

Habib JR, Kinny-Köster B, van Oosten F et al. Periadventitial dissection of the superior mesenteric artery for locally advanced pancreatic cancer: Surgical planning with the 
"halo sign" and "string sign". Surgery. 2021 May;169(5):1026-1031. Epub 2020 Oct 6. PMID: 33036782.

Younan G, Tsai S, Evans DB, Christians KK. Techniques of Vascular Resection and Reconstruction in Pancreatic Cancer. Surg Clin North Am. 2016 Dec;96(6):1351-1370.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 81/120



Celiac artery

• Celiac artery stenosis
• Compression of median arcuate ligament

• GDA clamp test before separation
• Dissociated dense fibrous tissue at the right and upper edge
• Reversed saphenous vein interposition graft is used to augment hepatic arterial flow 

• Atherosclerosis
• Artery bypass graft
• Arterial stent (In preoperative planning)

• Tumor invade celiac artery
• Although it is common in pancreatic body/tail tumors 
• Appleby Procedure (Distal Pancreatectomy With Celiac Artery Resection)

Younan G, Tsai S, Evans DB, Christians KK. Techniques of Vascular Resection and Reconstruction in Pancreatic Cancer. Surg Clin North Am. 2016 Dec;96(6):1351-1370.
Jie Li, Zhikun Liu, Xiao Xu, Jun Chen, The role of vascular resection and reconstruction in pancreaticoduodenectomy, Asian Journal of Surgery, Volume 47, Issue 1, 2024.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 82/120



Schneider M, Hackert T, Strobel O, Büchler MW. Technical advances in surgery for pancreatic cancer. Br J Surg. 2021 Jul 23;108(7):777-785. doi: 10.1093/bjs/znab133. PMID: 34046668.

Palliative management
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The Triangle operation : radical surgery after neoadjuvant 
treatment for advanced pancreatic cancer 

Artery should be approached on the adventitial layer which opens 
longitudinally, once the adventitia has been reached. More extended 
lymph node dissection than usual to achieve clearance of the entire soft 
tissue. 

Hackert T, Strobel O, Michalski CW, et al. The TRIANGLE operation - radical surgery after neoadjuvant treatment for advanced pancreatic cancer: a single arm observational study. HPB (Oxford) 2017;19:1001-7. Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 84/120



The gray triangle, defined by PV/SMV, CA/HA and SMA

The Triangle operation : radical surgery after neoadjuvant 
treatment for advanced pancreatic cancer 

Hackert T, Strobel O, Michalski CW, et al. The TRIANGLE operation - radical surgery after neoadjuvant treatment for advanced pancreatic cancer: a single arm observational study. HPB (Oxford) 2017;19:1001-7. Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 85/120



The Triangle operation : radical surgery after neoadjuvant 
treatment for advanced pancreatic cancer 

Hackert T, Strobel O, Michalski CW, et al. The TRIANGLE operation - radical surgery after neoadjuvant treatment for advanced pancreatic cancer: a single arm observational study. HPB (Oxford) 2017;19:1001-7. 

• 15 patients underwent the “TRIANGLE” operation between 03/ 2016 and 12/2016 following 
neoadjuvant therapy for LA-PDAC 

• Median operation time was 320 min (range 180–488 min), median blood loss was 1000 ml (range 300 – 
1600 ml), R0 resection was achieved in 6/15 patients, all R1 sites were located at peripancreatic soft 
tissue margins

• Lymph node yield ranged between 12 and 62 harvested lymph nodes and an N1 stage was found in 
10 patients 

• No postoperative mortality was observed
• Surgical morbidity occurred in 7/15 patients

• fluid collection with percutaneous drainage (n = 1)
• POPF grade B (n = 1)
• wound infections or abdominal fascia dehiscence (n = 3)
• chyle leak (n = 1) 
• one re-operation due to colon perforation 
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• A total of 330 patients were included: Between March 2016 and October 2019, a total of 165 patients 
underwent PDTRIANGLE (n = 108) or TPTRIANGLE (n = 57) 

• Operative time was significantly higher in the TRIANGLE
• PDSTANDARD vs PDTRIANGLE : 322 (263–380) vs  359.5 (301.5–420.5) min, P = 0.0014
• TPSTANDARD vs TPTRIANGLE : 367 (315–445) vs 434 (385–490) min, P = 0.0002. 

• Intraoperative blood loss was significantly higher in the TRIANGLE than in the 
• PDstandard vs PDtriangle (600 (500 – 1000) vs 1000 (650 – 1600) ml), P < 0.0001
• Tpstandard vs Pdtriangle (800 (500 – 1500) ml vs 1650 (1150–2550) ml), P < 0.0001

• No significant in morbidity and mortality
• In PD, Diarrhea was found in triangle group more than standard group( 13(14.4%) vs 31(34.4%), p = 0.0029 )  

Klotz R, Hackert T, Heger P, et al. The TRIANGLE operation for pancreatic head and body cancers: early postoperative outcomes. HPB (Oxford). 2022 Mar;2 4(3):332-341. Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 87/120
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Heger P, Hackert T, Diener MK, et al. Conventional partial pancreatoduodenectomy versus an extended pancreatoduodenectomy (triangle operation) for pancreatic head cancers-study protocol for the randomised controlled TRIANGLE trial. Trials. 2023 May 30;24(1):363. Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 89/120



Common hepatic artery and hepatic artery proper

• Encasement of a short segment of the CHA is classified as borderline resectable 
disease 

• Incidence hepatic artery injury during PD 0.5-2.7%
• postoperative peak transaminase levels < 500 U/l, 500—2000 U/l and > 2000 U/ 

were associated with mortality rates of 0.9%, 5% and 29%, respectively 

• The fact that pancreaticoduodenal collaterals from the superior mesenteric 
artery have been sacrificed, leading to complete dearterialization of the liver and 
intra-hepatic biliary tree. 

S. Landen, D. Ursaru, V. Delugeau et al, How to deal with hepatic artery injury during pancreaticoduodenectomy. A systematic review, Journal of Visceral Surgery, Volume 154, Issue 4, 2017, Pages 261-268, ISSN 1878-7886,Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 90/120



Common hepatic artery 

• Options to reconstruction
• Reverse saphenous vein graft
• Right renal artery
• Right gastroepiploic artery

Younan G, Tsai S, Evans DB, Christians KK. Techniques of Vascular Resection and Reconstruction in Pancreatic Cancer. Surg Clin North Am. 2016 Dec;96(6):1351-1370.

Shindo Y, Tokumitsu Y, Matsukuma S et als, Hepatic artery resection and reconstruction using the right gastroepiploic artery during pancreaticoduodenectomy in advanced pancreatic cancer. Langenbecks Arch Surg. 
2021 Sep;406(6):2075-2080Epub 2021 Apr 13. PMID: 33847784.
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Replaced RHA

• Replaced RHA is disconnected
• Reduces the arterial blood flow to the right lobe of the liver 
• Increase the risk of abscess
• Decrease the blood flow to the bile duct and the hepaticojejunostomy. 

• Reconstruction should do in case by case

Younan G, Tsai S, Evans DB, Christians KK. Techniques of Vascular Resection and Reconstruction in Pancreatic Cancer. Surg Clin North Am. 2016 Dec;96(6):1351-1370.

Shindo Y, Tokumitsu Y, Matsukuma S et als, Hepatic artery resection and reconstruction using the right gastroepiploic artery during pancreaticoduodenectomy in advanced pancreatic cancer. Langenbecks Arch Surg. 
2021 Sep;406(6):2075-2080Epub 2021 Apr 13. PMID: 33847784.
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Replaced RHA

Y. Kawarada, B.C. Das, H. Taoka, Anatomy of the hepatic hilar area: the plate system, J Hepato-Biliary-Pancreatic Surg, 7 (6) (2000), pp. 580-586

Hilar marginal artery can be retained
Blood supply of the liver and the biliary intestinal anastomosis are not effected 
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Sekiguchi N, Takahashi H, Akita H et al. Long-term impact of replaced right hepatic artery resection in pancreaticoduodenectomy. Updates Surg. 2024 Aug;76(4):1257-1263

In this study, not dissect the lymph nodes or connective tissues at the 
hepatic hilum during PD for PC > preservation of the communicating arterial 
arcade between the right and left hepatic arterial systems at the hepatic hilum, 
leading to the retention of arterial blood flow to the right liver and the safety of PD 
with rRHA resection. 

 rRHA reconstruction should be performed on a case-by-case basis.
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Postoperative and oncological outcomes seemed unaffected by the RHA in PD 

El Amrani M, Pruvot FR, Truant S. Management of the right hepatic artery in pancreaticoduodenectomy: a systematic review. J Gastrointest Oncol. 2016 Apr;7(2):298-305. Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 98/120



Replaced RHA

• If distant <= 2 cm
• Direct anastomosis 

• If Direct anastomosis 
cannot performed
• Artery transposition

• From GDA to distal 
remnant 

Younan G, Tsai S, Evans DB, Christians KK. Techniques of Vascular Resection and Reconstruction in Pancreatic Cancer. Surg Clin North Am. 2016 Dec;96(6):1351-1370.
J.D. Allendorf, S. Bellemare. Reconstruction of the replaced right hepatic artery at the time of pancreaticoduodenectomy J Gastrointest Surg : official journal of the Society for Surgery of the Alimentary Tract, 13 (3)(2009),
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21 patients that underwent a 
pancreatectomy combined with 
arterial resection and reconstruction 

Zhang Q, Wu J, Tian Y, Duan J, Shao Y, Yan S, Wang W. Arterial resection and reconstruction in pancreatectomy: surgical technique and outcomes. BMC Surg. 2019 Oct 10;19(1):141.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 100/120
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Mortality rates related to arterial resections 
(29/263, 11.02%) compared to a standard 
pancreatic resection (88/2447, 3.6%). 

The relative risk associated with arterial 
resection was about 4- fold higher than 
standard procedures (RR: 4.09; 95%CI 2.66 – 
6.27; p < 0.001.). 

Małczak P, Sierżęga M, Stefura T, Kacprzyk A, Droś J, Skomarovska O, Krzysztofik M, Major P, Pędziwiatr M. Arterial resections in pancreatic cancer - Systematic review and meta-analysis. HPB (Oxford). 2020 Jul;22(7):961-968Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 103/120
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Published online : 21 September 2023 

Xue K, Huang X, Zhao P, Zhang Y, Tian B. Perioperative and long-term survival outcomes of pancreatectomy with arterial resection in borderline resectable or locally advanced pancreatic cancer following neoadjuvant therapy: a systematic review and meta-
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Xue K, Huang X, Zhao P, Zhang Y, Tian B. Perioperative and long-term survival outcomes of pancreatectomy with arterial resection in borderline resectable or locally advanced pancreatic cancer following neoadjuvant therapy: a systematic review and meta-
analysis. Int J Surg. 2023 Dec 1;109(12):4309-4321. 

- R0 rates ranged from 50 to 92% (median 81%) 
- The median 1-, 2-, 3-, and 5-year survival rates of patients who had AR were 92.3% (range: 72.7–
100%), 64.8% (range: 25–78.8%), 51.6% (range: 16.7–63.6%), and 14% (range: 0–41.1%), respectively. 
- The 1-, 2-, and 5-year recurrence-free survival rates were 72.7, 49.9, and 18.7%, respectively 
- Mortality rate was 2% 
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Perioperative mortality

Perioperative mortality
(Clavien-Dindo >= 3)

Xue K, Huang X, Zhao P, et al. Perioperative and long-term survival outcomes of pancreatectomy with arterial resection in borderline resectable or locally advanced pancreatic cancer following neoadjuvant therapy: a systematic review and meta-analysis. Int 
J Surg. 2023 Dec 1;109(12):4309-4321. Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 107/120



Introduction

Maximilian Bockhorn, Faik G. Uzunoglu, Mustapha Adham et al. Borderline resectable pancreatic cancer: A consensus statement by the International Study Group of Pancreatic Surgery (ISGPS), Surgery, Volume 155,  Issue 6, 2014

Venous resection Technical options of reconstruction 
are given 

Artery resection Not recommend for routine
Highly selected patients

How to selection
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In the present…
• Need Multidisciplinary team
• No standard selection criteria
• But very selected case in

• Fit patient
• No disease progression after NACT
• CA 19-9 < 100

Compared between survival gain and negative consequence

Jabłońska B, Król R, Mrowiec S. Vascular Resection in Pancreatectomy-Is It Safe and Useful for Patients with Advanced Pancreatic Cancer? Cancers (Basel). 2022 Feb 25;14(5):1193
Bratlie SO, Wennerblom J, Vilhav C, Persson J, Rangelova E. Resectable, borderline, and locally advanced pancreatic cancer-"the good, the bad, and the ugly" candidates for surgery? J Gastrointest Oncol. 2021 Oct;12(5):2450-2460. PMID: 34790406; PMCID: 

PMC8576252.Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 110/120



Summary

PV or SMV resection 
Standard treatment 

for achieve R0 resection

Hepatic artery Carefully selected patients
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Summary

SMA/Celiac Artery divesment

Resection/Reconstruction
Not routine recommend
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Our institution experience(Ramathibodi hospital)

• Pancreaticoduodenectomy with or without vascular reconstruction 225 patients, 
between January 2012 and August 2024 

• 188 patients performed pancreaticoduodenectomy alone(PD)
• 37 patients performed pancreaticoduodenectomy with vascular resection and 

reconstruction
• 15 lateral venography
• 14 end-to-end anastomoses
• 5 resections with GSV panel graft position
• 1 primary repair hepatic artery 
• 1 artery and venous resection and reconstruction
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Our institution experience
Variable Non vascular 

resection(n=188)
Vascular 

resection(n=37)
P-value

Gender 0.978

Male 91(48.4) 18(48.6)

Female 97(51.6) 19(51.4)

Age, mean+SD 62.7+12.2 63.0+11.2 0.916

Clinical presentation, n(%) 0.345

Incidental findings 22(11.7) 1(2.7)
Jaundice 116(61.7) 28(75.7)

Abdominal 
pain/discomfort

29(15.4) 7(18.9)

Palpable mass 1(0.5) 0
Weight loss 8(4.3) 0

Others 12(6.4) 1(2.7)Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 114/120



Our institution experience
Variable Non vascular 

resection(n=188)
Vascular resection(n=37) P-value

Patho, n(%) n=225 

pancreatic cancer 33(17.6) 24(64.9)

distal CCA 19(10.1) 2(5.4)

ampullary cancer 57(30.3) 2(5.4)

duodenal cancer 11(5.8) 0

MD-IPMN 11(5.8) 2(5.4)

BD-IPMN 4(2.1) 0

Combine-IPMN 3(1.6) 0

PNET 14(7.5) 4(10.8)

Chronic pancreatitis 8(4.3) 0
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Our institution experience

Variable Non vascular 
resection(n=188)

Vascular resection(n=37) P-value

Pre-Op SMV_invasion, n(%) n=210 <0.001

grade1 151(86.3) 9(25.7)

grade2 18(10.3) 11(31.4)

grade3 6(3.4) 10(28.6)

grade4 0 5(14.3)
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Our institution experience
Variable Non vascular 

resection(n=188)
Vascular 

resection(n=37)
P-value

Blood loss(ml), 
median(IQR)

600(400, 800) 1200(500, 2200) <0.001

Operative time (mins), 
mean+SD

447+-103 541+-126 <0.001

LOS(day), median(IQR) 
n=213

19(12, 31) 14(11, 37) 0.843

ICU stay(day), 
median(IQR) n=220

3(2, 5) 3(2, 5) 0.804
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Our institution experience
Variable Non vascular 

resection(n=188)
Vascular 

resection(n=37)
P-value

POPF, n(%)

No 67(35.6) 30(81.1) <0.001

Yes 121(64.4) 7(18.9)

Grade

BL 83(68.6) 2(28.6) 0.042

B+C 38(31.4) 5(71.4)

PPH, n(%)

No 172(91.5) 32(86.5) 0.339

Yes 16(8.5) 5(13.5)

DGE, n(%)

No 148(78.7) 30(81.1) 0.747

Yes 40(21.3) 7(18.9)Pancreatic Head Cancer: Ativitch Asavachaisuvikom,MD.(F) Slide 118/120



Variable Non vascular 
resection(n=188)

Vascular resection(n=37) P-value

Vascular complication, n(%) n=184

No 146(96.7) 19(57.5) <0.001

Yes 5(3.3) 14(42.5)

Thrombosis 0 7(21.2)

Stenosis 1(0.7) 6(18.2)

Bleed 4(2.6) 3(9.0)

90-day morbidity, n(%) n=209

No 37(19.7) 11(29.7) 0.173

Yes 151(80.3) 26(70.3)

90-day mortality, n(%) n=209

No 173(99.4) 33(94.3) 0.073

Yes 1(0.6) 2(5.7)1-year Patency 100%(Autogenous FV/GSV graft) 
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Thank you
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