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ABSTRACT

Artery first approach to pancreatic cancer is being increasingly adopted to improve perioperative outcomes. This review summarised
the current evidence regarding the role of artery first approach in improving perioperative and long-term oncological outcomes. Several
retrospective studies employing artery first approach to pancreatic cancer have shown increase in R0 resection rates, lymph node yield,
reduced intraoperative blood loss, and prolong long-term survival. These benefits of artery first approach to pancreatoduodenectomy
are worth exploring further, and this will require multi-centre studies with close attention to the consistency of artery first approach
to pancreatoduodenectomy techniques and its perceived benefits. Furthermore, the increasing use of neoadjuvant (chemotherapy
± radiotherapy) strategies for pancreatic ductal adenocarcinoma is also relevant to this discussion about artery first approach to
pancreatoduodenectomy. Patients who have not developed evidence of metastases are may benefit from a trial dissection using an artery
first approach to determine resectability and the ability achieve an R0 margin.

INTRODUCTION
Portal/superior
mesenteric
vein
(PV-SMV)
resection is being performed more frequently during
pancreatoduodenectomy in order to increase R0 resection
rates, although the survival benefit is still debated [1].
The superior mesenteric artery margin is often positive
in these patients [1], although this is only identified after
transection of the neck of the pancreas and point of no
return. Recent imaging analysis has shown that 80% of
the pancreatic branches of the SMA come from the right
dorsal aspect of the artery, and cancer abutment occurred
exclusively from the same direction [2], thereby increasing
the likelihood of a R1 resection along this margin. In 1993,
Nakao et al. first described the technique of isolated
pancreatectomy, in which the superior mesenteric vein
(SMV) and superior mesenteric artery (SMA) were
approached from the mesentery of the jejunum at the base
of the transverse mesocolon [3]. This approach allowed
earlier division of the inferior pancreaticoduodenal artery
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(IPDA) to enable meticulous dissection along the SMA.
This was the first technical description of approaching the
SMA prior to transecting the pancreatic neck. Subsequent
to that, the posterior approach to SMA by kocherisation of
the duodenum was described by Pessaux and colleagues in
2003 [4]. It was not until 2010 that the ‘artery first’ term
was first used when describing the uncinate first approach
to the SMA [5]. Since then there have been four more
‘artery first’ approaches described, each with a specific
indication and technical justification [6]. The term ‘artery
first’ is usually applied to the SMA, although may also refer
to other arteries, including the common hepatic artery,
depending on the location and relations of the primary
tumour.
More recently Inoue et al have further stratified the
artery first approach by defining three levels based on the
extent of dissection along the SMA margin.

Level 1 dissection just resects the pancreatic head
without LN dissection
Level 2 dissection resects the pancreatic head, the
complete mesopancreas and regional LNs in association
with the SMA.
Level 3 dissection resects the pancreatic head, with
hemi circumferential pl-SMA dissection just outside the
SMA adventitia. The common trunk of IPDA and Jejunal
artery is ligated and divided at its root in addition to
complete mesopancreas resection.
There is mounting evidence for an artery first approach
to pancreatoduodenectomy (AFAPD) and the aim of this
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review is summarise this in response to a series of key
clinical questions.
Does an AFAPD Improve R0 Resection Rate?

Initial evidence that an AFA increased R0 rates was
relatively sparse [7, 8]. More recent studies however have
shown an increase in R0 resection rates [9, 10, 11] with the
AFAPD. Kawabata et al [9] has shown an AFA incorporating
the principle of total excision of meso-pancreatoduodenum
including a cluster of soft tissue along the IPDA and the first
jejunal artery improves R0 resection rates compared with
standard PD. The R0 resection rates was 66% for AFAPD
compared with 7% for a standard PD. Similarly, other
studies using AFAPD approach have shown improved R0
resection rates [10, 11, 12].
Does AFAPD Improve The Lymph Node Yield?

An AFAPD can include a circumferential
lymphadenectomy around the SMA while preserving plSMA to prevent postoperative diarrhoea. Lymph node
metastases to the left of the SMA (lymph node station 14)
are a feature of advanced PDAC, and resection of these
nodes is not included in standard PD. AFAPD appears to
facilitate resection of these nodes and improving the lymph
node yield [9, 10, 11]. Aimoto et al [10] have recently
shown that AFAPD increased he lymph node yield as well
as improving the R0 resection rates with the expectation
that this will reduce locoregional recurrence rates. Several
other studies have shown improved lymph node yield with
an AFAPD [9, 11].
Does AFAPD Improve Perioperative Outcomes?

An AFAPD allows early identification and ligation of the
IPDA before ligation of the corresponding afferent veins
of the pancreatic head. This may significantly reduce the
congestion of the head of the pancreas, resulting in reduced
intraoperative blood loss and transfusion requirements.
Several studies comparing AFAPD (with early IPDA
ligation) to standard PD have demonstrated a lower
intraoperative blood loss and transfusion requirements
with AFAPD [2, 13, 14]. In addition, several recent studies
have shown that AFAPD is associated with reduced overall
morbidity compared to standard PD, althought this may
be secondary to reduced blood loss, a risk factor for
postoperative complications after PD [2, 13, 14].
Does AFAPD Improve Long Term Survival?

Recent data has suggested improved survival after
AFAPD [15, 16]. The left posterior approach [15] has been
shown to be associated with fewer recurrences (10 vs. 37
per cent; p=0·006) and improved survival compared to
the standard PD [1- and 3-year survival rates 90 and 53
% (AFA) versus 80 and 16 % (standard PD); p=0·004].
Similarly the Inferior supracolic approach (anterior
approach) [16, 17] has been shown to achieve an R0 rate of
82 % for pancreatic adenocarcinoma and 91 % for biliary
adenocarcinoma, with a combined overall 2-year survival
rate for these subgroups of 75%. Similarly a posterior
AFAPD has shown a trend towards improved disease

free survival (median 13 vs. 19 months) and overall
survival (median 19 vs. 30 months), although this was not
statistically significant (p=0.19 and p=0.18) [11].

It appears that AFAPD improves overall survival
in patients and the contributing factors appear to be
the higher R0 resection rates, lower blood loss and
postoperative morbidity.

Role of AFA for Body of Pancreas Cancer

More recently the AFA has been described for
resectable and borderline resectable pancreatic cancer
of the body of the pancreas during the RAMP (radical
antegrade modular pancreatectomy) [18, 19], especially
when there are concerns about the status of the medial
and posterior margins. An AFA enables the identification
and dissection of the SMA behind the body of the pancreas.
The R0 rate after AFA RAMPS has been published as 82%
and 100% [18, 19]. There was also a higher lymph node
yield (26 (range 9 to 80) compared with published data
after standard RAMPS [20]. At the median follow-up
after surgery of 12.4 months (range 3.5 to 16.4 months),
the overall survival rate was 100% at 1 year. The 1-year
disease-free survival rate was 91%. No long term survival
data is currently available.

DISCUSSION

It is clear that there is mounting evidence that AFAPD
can improve R0 resection rates, increase lymph node yield,
reduce intraoperative blood loss, and prolong long-term
survival. None of these data are derived from randomised
controlled studies comparing AFAPD and PD, meaning that
these findings must remain provisional. These benefits of
AFAPD are worth exploring further, and this will require
multi-center studies with close attention to the consistency
of AFAPD techniques. The alternative techniques for
AFAPD have never been compared and in most cases the
choice is based on the location and relations of the primary
tumour.
The increasing use of neoadjuvant (chemotherapy ±
radiotherapy) strategies for PDAC is also relevant to this
discussion about AFAPD. It is well recognized that the
ability to re-stage PDAC after neoadjuvant chemotherapy
and the ability to predict resectability is compromised.
Current approaches to imaging cannot reliably distinguish
cancer extension, desmoplastic reaction, and inflammation
associated with cancer that has responded to treatment.
Patients who have not developed evidence of metastases
are may benefit from a trial dissection to determine
resectability and the ability achieve an R0 margin. The
overall trend is that more patients are undergoing surgery
in this setting. The ability to define resectability before
reaching the point of no return therefore becomes even
more important, especially because there are highly
successful approaches to non-resectional palliation of
biliary and duodenal obstruction with endostenting [21].
For these reasons the AFA is assuming a more important
role in the surgical management of pancreatic cancer.

JOP. Journal of the Pancreas - http://pancreas.imedpub.com/ - Vol. 18 No. 5 –Sep 2017. [ISSN 1590-8577]

370

JOP. J Pancreas (Online) 2017 Sep 29; 18(5):369-371.

Conflicts of Interest
All authors have no conflicts of interest to disclosure.
Neither research grants nor commercial financial supports
were received for this study.

References

1. Bell R, Ao BT, Ironside N, Bartlett A, Windsor JA, Pandanaboyana S.
Meta-analysis and cost effective analysis of portal-superior mesenteric
vein resection during pancreatoduodenectomy:Impact on margin status
and survival. Surg Oncol 2017; 26:53-62. [PMID: 28317585]

2. 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;
262:1092-101. [PMID: 25587814]
3. Nakao A, Takagi H. Isolated pancreatectomy for pancreatic
head carcinoma using catheter bypass of the portal vein.
Hepatogastroenterology 1993; 40:426–429. [PMID: 8270230]

4. Pessaux P, Varma D, Arnaud J. Pancreatoduodenectomy: superior
mesenteric artery first approach. J Gastrointest Surg 2006; 10:607–611.
[PMID: 16627229]
5. Weitz J, Rahbari N, Koch M, Buchler MW. The artery first approach
for resection of pancreatic head cancer. J Am Coll Surg 2010; 210:e1–e4.
[PMID: 20113929]

6. Sanjay P, Takaori K, Govil S, Shrikhande SV, Windsor JA. Artery first
approaches to pancreatoduodenectomy. Br J Surg 2012; 99:1027–35.
[PMID: 22569924]

7. Shrikhande SV, Barreto SG, Bodhankar YD, Suradkar K, Shetty
G, Hawaldar R, et al. Superior mesenteric artery first combined with
uncinate process approach versus uncinate process first approach in
pancreatoduodenectomy: a comparative study evaluating perioperative
outcomes. Langenbecks Arch Surg 2011; 396:1205–1212. [PMID: 21739303]

11. Vallance AE, Young AL, Pandanaboyana S, Lodge JP, Smith AM.
Posterior Superior Mesenteric Artery First Dissection versus Classical
Approach in Pancreaticoduodenectomy: Outcomes of a Case-Matched
Study. Pancreas 2017; 46:276-281. [PMID: 28060185]
12. Horiguchi A, Ishihara S, Ito M, Nagata H, Shimizu T, Furusawa K, et al.
Pancreatoduodenectomy in which dissection of the efferent arteries of
the head of the pancreas is performed first. J Hepatobiliary Pancreat Surg
2007; 14:575-578. [PMID: 18040623]

13. Nakamura M, Nakashima H, Tsutsumi K, Matsumoto H, Muta
Y, Ueno D, et al. First jejunal vein oriented mesenteric excision for
pancreatoduodenectomy. J Gastroenterol 2013; 48:989-95. [PMID:
23076543]
14. Gundara JS, Wang F, Alvarado-Bachmann R, Williams N, Choi J,
Gananadha S, et al. The clinical impact of early complete pancreatic head
devascularisation during pancreatoduodenectomy. Am J Surg 2013;
206:518-25. [PMID: 23809671]

15. Ishizaki Y, Yoshimoto J, Sugo H, Miwa K, Kawasaki S. Effect of
jejunal and biliary decompression on postoperative complications
and pancreatic leakage arising from pancreatojejunostomy after
pancreatoduodenectomy. World J Surg 2006; 30:1985-9; discussion
1990-1. [PMID: 17043941]
16. Kurosaki I, Minagawa M, Takano K, Takizawa K, Hatakeyama K.
Left posterior approach to the superior mesenteric vascular pedicle
in pancreaticoduodenectomyfor cancer of the pancreatic head
2011;12:220–9. [PMID: 21546696]

17. Hirota M, Kanemitsu K, Takamori H, Chikamoto A, Tanaka H, Sugita H,
et al. Pancreatoduodenectomy using a no-touch isolation technique. Am J
Surg 2010; 199:e65–8. [PMID: 19095210]

18. Kawabata Y, Hayashi H, Takai K, Kidani A, Tajima Y. Superior
mesenteric artery- rst approach in radi- cal antegrade modular
pancreatosplenectomy for bor- derline resectable pancreatic cancer:a
technique to obtain negative tangential margins. J Am Coll Surg 2015;
220:e49–54. [PMID: 25840548]

8. Dumitrascu T, David L, Popescu I. Posterior versus standard approach
in pancreatoduodenectomy:a case-match study. Langenbecks Arch Surg
2010; 395:677–984. [PMID: 19418065]

19. Aosasa S, Nishikawa M, Hoshikawa M, Noro T, Yamamoto J.
Inframesocolic superior mesenteric artery rst approach as an
introductory procedure of radical antegrade modular pancreatosplenectomy for carcinoma of the pancreatic body and tail. J Gastrointest Surg
2016; 20:450–4. [PMID: 26601979]

10. Aimoto T, Mizutani S, Kawano Y, Matsushita A, Yamashita N, Suzuki
H, et al. Left posterior approach pancreaticoduodenectomy with total
mesopancreas excision and circumferential lymphadenectomy around
the superior mesenteric artery for pancreatic head carcinoma. J Nippon
Med Sch 2013; 80:438-445. [PMID: 24419715]

21. Boulay BR, Parepally M. Managing malignant biliary obstruction in
pancreas cancer:Choosing the appropriate strategy. World J Gastroenterol
2014; 20:9345-9353. [PMID: 25071329]

9. Kawabata Y, Tanaka T, Nishi T, Monma H, Yano S, Tajima
Y. Appraisal of a total meso-pancreatoduodenum excision with
pancreaticoduodenectomy for pancreatic head carcinoma. Eur J Surg
Oncol 2012; 38:574-579. [PMID: 22575529]

20. Abe T, Ohuchida K, Miyasaka Y, Ohtsuka Y, Oda Y, Nakamura M.
Comparison of surgical outcomes between radical antegrade modular
pancreatosplenec- tomy (RAMPS) and standard retrograde pancreatosplenectomy (SPRS) for left-sided pancreatic cancer. World J Surg 2016;
40:2267–75. [PMID: 27138881]

JOP. Journal of the Pancreas - http://pancreas.imedpub.com/ - Vol. 18 No. 5 –Sep 2017. [ISSN 1590-8577]

371

