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1. Abstract 

The artery-first approach in pancreaticoduodenectomy (PD) was 

developed to optimize early assessment of tumor resectabili-

ty, particularly in locally advanced pancreatic adenocarcinoma 

[1–3]. This technique is based on the initial dissection of the 

superior mesenteric artery (SMA). 

Despite its advantages in terms of patient selection and improved 

R0 resection rates, this approach presents significant limitations 

related to technical complexity, anatomical variations, local op-

erative conditions, and its still-debated oncological benefit [4–7]. 

The aim of this article is to critically analyze the technical, ana-

tomical, and oncological limitations of this approach. 

1.2. Introduction 

Pancreaticoduodenectomy remains the standard treatment for 

resectable tumors of the pancreatic head [8]. However, the high 

rate of R1 resections reported in some series has led to the de-

velopment of techniques aimed at improving margin clearance, 

particularly at the level of the mesopancreas [9,10]. 

In this context, the artery-first approach was introduced to allow 

early assessment of superior mesenteric artery (SMA) involve-

ment, a key determinant of resectability [1,2,11]. Several tech-

nical variations have been described (medial, posterior, infracol-

ic approaches), each with specific advantages and constraints 

[3,12]. 

Despite its theoretical benefits, this approach presents import-

ant limitations that hinder its widespread adoption, especially in 

light of major advances in diagnostic imaging, which now allow 

accurate patient selection prior to surgery 

2. Discussion 

2.1. Anatomical and Tumoral Limitations 

Arterial tumor invasion represents the main limitation of the ar-

tery-first approach. Tumor contact exceeding 180° with the SMA 

is generally considered a contraindication to resection [13,14]. 

In such cases, early SMA dissection becomes not only difficult 

but also associated with a high risk of major complications. 

Furthermore, arterial anatomical variations are frequent (up to 

30%) [15]. The presence of an aberrant right hepatic artery aris-

ing from the SMA significantly complicates dissection and in-

creases the risk of iatrogenic vascular injury [16]. 

2.2. Technical Complexity and Learning Curve 

The artery-first approach is a demanding technique requiring ad-

vanced expertise in pancreatic surgery [3,5]. Early SMA dissec-

tion requires precise knowledge of retro-pancreatic anatomy and 

vascular relationships. 

Several studies have shown an initial increase in operative time 

[6], as well as higher intraoperative morbidity in low-volume 

centers [17]. This dependence on surgical experience limits its 

reproducibility on a large scale. 

2.3. Exposure Difficulties and Local Conditions 

Exposure of the SMA may be compromised by several factors, 

including visceral obesity, chronic pancreatitis, and prolonged 

jaundice [18]. 

Moreover, neoadjuvant therapies can induce perivascular fibro-

sis, making dissection more challenging and sometimes mis-

leading in assessing true tumor invasion [19,20] 
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2.4. Hemorrhagic Risk 

Dissection in close proximity to the SMA and SMV exposes pa-

tients to an increased risk of hemorrhagic complications [21]. 

High-risk situations include injuries to the superior mesenteric 

vein, gastrocolic trunk lesions, and difficult dissections in in-

flammatory conditions. These complications may compromise 

the continuation of resection [22]. 

2.5. Limitations in Venous Involvement 

Although the artery-first approach is effective for arterial assess-

ment, it remains limited in evaluating venous involvement [23]. 

Portal vein or SMV invasion may be underestimated preopera-

tively and difficult to assess at the beginning of surgery. 

This may lead to complex and unanticipated venous reconstruc-

tions [24]. 

2.6. Oncological Limitations 

One of the main objectives of the artery-first approach is to im-

prove R0 resection rates [4,25]. However, its impact on overall 

survival remains controversial. 

Some meta-analyses report improved R0 rates and a reduction 

in unnecessary laparotomies, but without consistent significant 

benefit in long-term survival [26,27]. 

2.7. Organizational Limitations 

This approach is mainly performed in high-volume centers [28]. 

It requires advanced surgical expertise, high-quality preopera-

tive imaging, and multidisciplinary management. 

Its use therefore remains limited in low-resource settings [29]. 

3. Conclusion 

The artery-first approach represents an important technical ad-

vancement in pancreatic surgery, allowing better assessment of 

arterial resectability and optimization of surgical strategy [1,3]. 

However, its technical and oncological limitations are signifi-

cant, including high operative complexity, dependence on surgi-

cal expertise, difficulties in cases of fibrosis or anatomical varia-

tions, and an unclear survival benefit. 

Thus, this approach should be integrated into an individualized 

strategy within specialized centers. 

Current advances in diagnostic radiology now allow differenti-

ation and classification of tumors according to NCCN criteria 

prior to surgery, thereby reducing the relevance of the artery-first 

approach [30]. 

References 

1. Pessaux P, Varma D, Arnaud JP. Pancreaticoduodenectomy: supe-

rior mesenteric artery first approach. J Gastrointest Surg. 2006; 10: 

607-611. 

2. Weitz J, Rahbari N, Koch M, Büchler MW. The “artery first” ap-

proach for resection of pancreatic head cancer. J Am Coll Surg. 

2010; 210: e1-e4. 

3. Sanjay P, Takaori K, Govil S. ‘Artery-first’ approaches to pancre-

atoduodenectomy. Br J Surg. 2012; 99: 1027-1035. 

4. Dumitrascu T, David L, Popescu I. Intraoperative complications 

after 8150 semirigid ureteroscopies for ureteral lithiasis: risk anal-

ysis and management. Chirurgia. 2014; 109: 736-743. 

5. Hackert T, Werner J, Weitz J. Uncinate process first--a novel ap-

proach for pancreatic head resection. Ann Surg. 2010; 251: 538-

544. 

6. Wang W, Zhang Z, Gu C. Comparative Effectiveness and Safety of 

Monodrug Therapies for Lower Urinary Tract Symptoms Associ-

ated with Benign Prostatic Hyperplasia: A Network Meta-analysis. 

Medicine (Baltimore). 2015; 94: e1660. 

7. Inoue Y, Saiura A, Yoshioka Rl. Pancreatoduodenectomy With 

Systematic Mesopancreas Dissection Using a Supracolic Anterior 

Artery-first Approach. Ann Surg. 2015; 261: 1092–1101. 

8. Cameron JL, He J. Two thousand consecutive pancreaticoduo-

denectomies. J Am Coll Surg. 2015; 220: 530–536. 

9. Esposito I, Kleeff J, Bergmann F. Most pancreatic cancer resec-

tions are R1 resections. Ann Surg Oncol. 2008; 15: 1651-1660. 

10. Adham M, Singhirunnusorn J. Rare long-term survivors of pan-

creatic adenocarcinoma without curative resection. Surgery. 2012; 

152: S43–49. 

11. Kurosaki I, Minagawa M, Takano K. Staging laparoscopy in the 

management of gastric cancer: a population-based analysis. J Am 

Coll Surg. 2011; 213: e1-e6. 

12. Hirono S, Kawai M, Okada KI. MAPLE-PD trial (Mesenteric Ap-

proach vs. Conventional Approach for Pancreatic Cancer during 

Pancreaticoduodenectomy): study protocol for a multicenter ran-

domized controlled trial of 354 patients with pancreatic ductal ad-

enocarcinoma. Ann Surg. 2017; 265: 978-985. 

13. NCCN Guidelines Pancreatic Cancer. 2021. 

14. Isaji S, Mizuno S, Windsor JA. International consensus on defini-

tion and criteria of borderline resectable pancreatic ductal adeno-

carcinoma 2017. Pancreatology. 2018; 18: 2-11. 

15. Michels NA. Blood supply and anatomy of the upper abdominal 

organs. 1966. 

16. Hiatt JR, Gabbay J, Busuttil RW. Surgical anatomy of the hepatic 

arteries in 1000 cases. Ann Surg. 1994; 220: 50-52. 

17. Birkmeyer JD, Siewers AE, Finlayson EV. Hospital volume and 

surgical mortality in the United States. N Engl J Med. 2002; 346: 

1128-1137. 

18. Strasberg SM, Linehan DC, Hawkins WG. J Am Coll Surg. 2007; 

204: 845–856. 

19. Katz MH, Shi Q, Meyers JP. JAMA Surg. Preoperative Modi-

fied FOLFIRINOX Treatment Followed by Capecitabine-Based 

Chemoradiation for Borderline Resectable Pancreatic Cancer: Al-

liance for Clinical Trials in Oncology Trial A021101. 2016; 151: 

e161137. 

20. Versteijne E, Suker M, Groothuis K. Balixafortide plus eribulin 

in HER2-negative metastatic breast cancer: a phase 1, single-arm, 

dose-escalation trial. Lancet Oncol. 2018; 19: 812-822. 

21. Yekebas EF, Bogoevski D, Cataldegirmen G. En bloc vascular re-

section for locally advanced pancreatic malignancies infiltrating 

https://acmcasereport.org/
https://pubmed.ncbi.nlm.nih.gov/16627229/
https://pubmed.ncbi.nlm.nih.gov/16627229/
https://pubmed.ncbi.nlm.nih.gov/16627229/
https://pubmed.ncbi.nlm.nih.gov/16627229/
https://pubmed.ncbi.nlm.nih.gov/20113929/
https://pubmed.ncbi.nlm.nih.gov/20113929/
https://pubmed.ncbi.nlm.nih.gov/20113929/
https://pubmed.ncbi.nlm.nih.gov/20113929/
https://pubmed.ncbi.nlm.nih.gov/22569924/
https://pubmed.ncbi.nlm.nih.gov/22569924/
https://pubmed.ncbi.nlm.nih.gov/22569924/
https://pubmed.ncbi.nlm.nih.gov/24956343/
https://pubmed.ncbi.nlm.nih.gov/24956343/
https://pubmed.ncbi.nlm.nih.gov/24956343/
https://pubmed.ncbi.nlm.nih.gov/24956343/
https://pubmed.ncbi.nlm.nih.gov/20582600/
https://pubmed.ncbi.nlm.nih.gov/20582600/
https://pubmed.ncbi.nlm.nih.gov/20582600/
https://pubmed.ncbi.nlm.nih.gov/20582600/
https://pubmed.ncbi.nlm.nih.gov/20582600/
https://pubmed.ncbi.nlm.nih.gov/26166130/
https://pubmed.ncbi.nlm.nih.gov/26166130/
https://pubmed.ncbi.nlm.nih.gov/26166130/
https://pubmed.ncbi.nlm.nih.gov/26166130/
https://pubmed.ncbi.nlm.nih.gov/26166130/


United Prime Publications LLC., https://acmcasereport.org/ 3 

Volume 16 Issue 3 -2026 

 

 

 

major blood vessels: perioperative outcome and long-term surviv-

al in 136 patients. Ann Surg. 2008; 247: 300-309. 

22. Bachellier P, Nakano H, Oussoultzoglou E. Is pancreaticodu-

odenectomy with mesentericoportal venous resection safe and 

worthwhile?. Ann Surg. 2001; 234: 88–98. 

23. Tseng JF, Raut CP, Lee JE. Pancreaticoduodenectomy with vascu-

lar resection: margin status and survival duration. J Gastrointest 

Surg. 2004; 8: 935-949. 

24. Illuminati G, Carboni F, Lorusso R. Ann Surg Oncol. 2008; 15: 

3459-3466. 

25. Zhou Y, Lin Y, Jin H. World J Surg Oncol. 2017; 15: 78. 

26. Ironside N, Barreto SG, Loveday BPT. The risk of incidental gall-

bladder cancer is negligible in macroscopically normal cholecys-

tectomy specimensHPB (Oxford). 2018; 20: 487-494. 

27. Creda F, Strobel O, Neoptolemos JP. Five Year Follow-up of 

a Randomized Controlled Trial of Laparoscopic Repair of Very 

Large Hiatus Hernia With Sutures Versus Absorbable Versus Non-

absorbable Mesh. Ann Surg. 2020; 272: 241–248. 

28. Gooiker GA, van Gijn W, Wouters MW. A systematic review and 

meta-analysis of the volume-outcome relationship in the surgical 

treatment of breast cancer. Are breast cancer patients better of with 

a high volume provider?. Ann Surg. 2011; 253: 321–328. 

29. Shrikhande SV, Barreto SG, Somashekar BA. Delayed gastric 

emptying after pylorus-preserving pancreaticoduodenectomy: val-

idation of International Study Group of Pancreatic Surgery classi-

fication and analysis of risk factors. HPB (Oxford). 2010; 12: 1–8. 

30. Menoura R, Tibermacine W, Nouar M, Achouri R, Bendridi M. 

The combined approach in cephalic duodenopancreatectomy: a 

surgical strategy adapted to complex forms. J Oncol Res Case Rep. 

2025; 2(2). 

https://acmcasereport.org/

