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Abstract

Pancreaticoduodenectomy (PD) is the only potentially curative therapy for malignancies of the pancreatic head and
periampullary region. Despite this complicated surgical operation is mature, the low RO resection rate remains the
major obstacle to improving the prognosis of pancreatic cancer.
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Introduction

Radical PD (RO resection) is the only option
offering hope of a long-term survival to patients
presenting with pancreatic head cancer or
malignant periampullary tumors. However, the
negative resection margin (RO resection) is a vital
prognostic factor related to long-term survival
[1,2], More than 80% of patients with pancreatic
cancer cannot completely have their pancreatic
mesenterium resected [3]. In addition, curative
surgical resection of the pancreatic mesenterium
surrounding the superior mesenteric artery (SMA)
and surgical field exposure were the most
challenging procedures to achieve RO resection in
PD [5].

Operative blood loss was also an unavoidable risk
factor in the Whipple’s procedure, particularly at
the stage of separation between the pancreatic
head and the SMA. At this stage, the pancreatic
head is saturated with blood, and the risk of
excessive blood loss may increase, which caused a
dim surgical field and hampered hemostasis. Hence,
the difficulty of RO resection in the Whipple
procedure increases [5].

The mortality following PD has been a remarkable
decline with the advances of surgical techniques.
[6] However, 80% of patients with pancreatic
cancer had concomitant distant metastases at the
time of diagnosis and only 10% were clearly

resectable, and 10% were potentially inoperable
because of the advanced stage. [7] This has driven
surgeons to improve resection rates. A consensus
on the definition and treatment of borderline
resectable pancreatic head cancer (BRPHC) was
published by the International Study Group of
Pancreatic Surgery (ISGPS).[8] During the last
decade, vascular resection techniques used in
borderline resectable pancreatic cancer have
remarkably improved resection rates.[9,10] The
ISGPS supports the imaging-based National
Comprehensive Cancer Network (NCCN) criteria
for borderline resectability in cases of venous
mesentericoportal-axis involvement and arterial
involvement.[11] We propose to categorize
pancreatic head cancer into four distinct types
based on vascular involvement. Type I is pancreatic
head cancer without vascular invasion; based on
NCCN criteria, it is considered a localized and
clearly resectable pancreatic head cancer. Types 1],
III, and IV pancreatic head cancer are BRPHC as
defined by the ISGPS. [12] Type Il patients have
BRPHC with venous-only mesentericoportal-axis
involvement; type III, BRPHC with arterial-only
involvement; and type IV, BRPHC with both venous
and arterial involvement. In pancreatic head
cancer, venous mesentericoportal-axis involvement
is most common in BRPHC.
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Recent improvements of surgical technique and
perioperative clinical care have reduced the
morbidity and mortality after PD. However, PD for
pancreatic head cancer, especially borderline
resectable, remains a substantial challenge for most
surgeons. [13] A safe and effective surgical
technique designed especially for BRPHC is
warranted to improve resection rates. [14] The
criterion for BRPHC is whether the vasculature
around the pancreas is involved. The most time-
consuming and demanding step during pancreatic
resection is dissection of this vasculature, which
can result in severe intraoperative and
postoperative bleeding.[15] The complexity of this
portion of the procedure is demonstrated by the
continuing efforts of many researchers to simplify
it while maintaining its safety, which has resulted
in such techniques as the artery-first approach,[16]
no-touch isolation technique,[17] uncinate process-
first approach,[18,19] and the hanging
maneuver.[20,21]

In recent decades, to improve the RO resection rate
and control blood loss, many modifications of the
standard PD have been implemented. Venous
resection of PV/SMV if involved approved to be
efficient technique in PD with the same survival
equal to patients without vascular involvement.
Despite some centers performing arterial resection
in PD, the high morbidity and mortality associated
with this technique leads to development of
generalized conclusion of contraindication of
arterial resection.So the major local
contraindication now for surgery is arterial
involvement (SMA, CELIAC, CHA) [22].

A technique called the artery first approach” aims
to detect SMA, celiac trunk and hepatic artery early
and to determine whether the tumor adjoined to
the arteries is resectable before the point of no
return (transection of the pancreatic neck or bile
duct division) [23,24].

Furthermore, the “artery-first approach” highlights
that systematic pancreatic mesenterium dissection
surrounding the SMA achieves RO resection of the
posterior peritoneal margin [25]. Therefore, the
SMA-first approach pancreaticoduodenectomy
(SMAPD) may control operative blood loss and
improve the rate of RO resection.

A positive microscopic margin (R1 resection) is one
of the poor prognostic factors [26,27] even after
neoadjuvant treatment [28]. A careful dissection of
the retroperitoneal margin close to the superior
mesenteric artery is crucial as the latter is often
invaded [29] and may be a criterion of non-

resectability. The importance of an early
intraoperative determination of resectability has
led to the introduction of the “artery-first”
approach in 2003.[30] The superior mesenteric
artery-first posterior approach with “en bloc”
retroperitoneal pancreatic tissue resection aimed
to ascertain the resectability and to improve RO
resection rate.[31] The original technique was
recently modified later, with the addition of a
combined posterior and medial uncinate approach
for an easier and safer surgical dissection.[32]
Recent technological developments in computer-
assisted image-guided surgery could well enhance
the quality of oncologic surgical resection through
patient-specific navigation tools based on virtual
reality.[33] Medical imaging software can elaborate
Digital Imaging and Communication in Medicine
data to create a three-dimensional (3D) virtual
model of the patient's anatomy.

References

N.B. Jamieson, A.K. Foulis, K.A. Oien, ]J.J. Going, P. Glen, EJ.
Dickson, et al., Positive mobilization margins alone do not
influence survival following pancreatico-duodenectomy for
pancreatic ductal adenocarcinoma, Ann. Surg., 251 (2010)
1003-1010.

M.A. Tempero, M.P. Malafa, M. Alhawary, et al, Pancreatic
adenocarcinoma, version 2.2017, NCCN clinical practice
guidelines in oncology, ]J. Natl. Compr. Cancer Netw., 15
(2017) 1028-1061.

R.L. Siegel, K.D. Miller, A. Jemal, Cancer statistics, 2017, Ca -
Cancer . Clin,, 67 (2017) 7-30.

J.R. Delpero, P. Bachellier, N. Regenet, et al, Pancreatico-
duodenectomy for pancreatic ductal adenocarcinoma: a
French multicentre prospective evaluation of resection
margins in 150 evaluable specimens, HPB 16 (2014) 20-33.

L.A. Orci, ]. Meyer, C. Combescure, et al, A meta-analysis of
extended versus standard lymphadenectomy in patients
undergoing pancreatoduodenectomy for pancreatic
adenocarcinoma, HPB 17 (2015) 565-572.

J.G. Fortner, Regional pancreatectomy for cancer of the
pancreas, ampulla, and other related sites. Tumor staging
and results, Ann. Surg., 199 (1984) 418-425.

J. Weitz, N. Rahbari, M. Koch, et al,, The “artery first” approach
for resection of pancreatic head cancer, ]J. Am. Coll. Surg,,
210 (2010) el-e4.

P. Pessaux, E. Rosso, F. Panaro, et al,, Preliminary experience
with the hanging maneuver for pancreaticoduodenectomy,
EJSO 35 (2009) 1006-1010.

C. Lupascu, R. Moldovanu, D. Andronic, et al, Posterior
approach pancreaticoduodenectomy: best option for
hepatic artery anatomical variants, HepatoGastroenterol.,
58(2011) 2112-2114.

Neoptolemos JP, Stocken DD, Dunn JA, Almond ], Beger HG,
Pederzoli P, Bassi C, et al. Influence of resection margins on
survival for patients with pancreatic cancer treated by
adjuvant chemoradiation and/or chemotherapy in the

eISSN1303-5150

www.neuroquantology.com



NeuroQuantology | August 2022 | Volume 20 | Issue 8 | Page 3573-3575 | doi: 10.14704/nq.2022.20.8.NQ44385

Waled Mohamed Abd EI-Rahman et al / Pancreaticoduodenectomy

ESPAC-1 randomized controlled trial. Ann

2001;234:758-768.
Brennan MF, Kattan MW, Klimstra D, Conlon K. Prognostic

Surg.,

nomogram for patients undergoing resection for
adenocarcinoma of the pancreas. Ann Surg, 2004;
240:293-8.

Estrella |S, Rashid A, Fleming ]B, Katz MH, Lee JE, Wolf RA, et al.
Post-therapy pathologic stage and survival in patients with
pancreatic  ductal adenocarcinoma treated  with
neoadjuvantchemoradiation. Cancer 2012; 118:268-77.

Verbeke CS, Gladhaug IP Resection margin involvement and
tumour origin in pancreatic head cancer. Br ] Surg,
2012;99:1036-1049.

Pessaux P, Regenet N, Arnaud JP Resection of the retroportal
pancreatic lamina during a cephalic
pancreaticoduodenectomy: first dissection of the superior
mesenteric artery. Ann Chir., 2003;128:633-636.

Pessaux P, Varma D, Arnaud JP Pancreaticoduodenectomy:
superior mesenteric artery first approach. J Gastrointest
Surg., 2006;10:607-611.

Pessaux P, Rosso E, Panaro F, Marzano E, Oussoultzoglou E,
Bachellier P, Jaeck D Preliminary experience with the
hanging maneuver for pancreaticoduodenectomy. Eur ]
Surg Oncol,, 2009;35:1006-1010.

Nicolau S, Soler L, Mutter D, Marescaux ] Augmented reality in
laparoscopic surgical oncology. Surg Oncol., 2011;20:189-
201.

Hidalgo M. Pancreatic cancer. N Engl ] Med., 2010;362:1605-
1617.

La Torre M, Nigri G, Ferrari L, Cosenza G, Ravaioli M,
Ramacciato G. Hospital volume, margin status, and long-
term survival after pancreaticoduodenectomy for
pancreatic adenocarcinoma. Am Surg., 2012;78:225-229.

Cameron JL, Riall TS, Coleman ], Belcher KA. One thousand
consecutive  pancreaticoduodenectomies. Ann  Surg,
2006;244: 10-15.

Vincent A, Herman ], Schulick R, Hruban RH, Goggins M.
Pancreatic cancer. Lancet 2011;378:607-620.

Bockhorn M, Uzunoglu FG, Adham M, Imrie C, Milicevic M,
Sandberg AA, et al. Borderline resectable pancreatic cancer:
a consensus statement by the International Study Group of
Pancreatic Surgery (ISGPS). Surgery 2014;155:977-988.

Katz MH, Crane CH, Varadhachary G. Management of
borderline resectable pancreatic cancer. Semin Radiat
Oncol, 2014;24:105-112.

Ravikumar R, Sabin C, Abu Hilal M, Bramhall S, White S,
Wigmore S, et al. Portal vein resection in borderline
resectable pancreatic cancer: a United Kingdom
multicenter study. ] Am Coll Surg., 2014;218:401-411.

Yamada S, Fujii T, Sugimoto H, Nomoto S, Takeda S, Kodera Y,
et al. Aggressive surgery for borderline resectable
pancreatic cancer: evaluation of National Comprehensive
Cancer Network guidelines. Pancreas 2013;42:1004-1010.

Sharma ], Ng ], Goodman MD, Saif MW. New developments in
the management of borderline resectable pancreatic
cancer. JOP 2013;14:123-125.

Weitz ], Rahbari N, Koch M, Biichler MW. The “artery first”
approach for resection of pancreatic head cancer. ] Am Coll
Surg., 2010;210:e1-4.

Hirota M, Kanemitsu K, Takamori H, Chikamoto A, Tanaka H,
Sugita H, et al. Pancreatoduodenectomy using a no-touch
isolation technique. Am ] Surg., 2010;199:e65-68.

Katz MH, Marsh R, Herman JM, Shi Q, Collison E, Venook AP, et
al. Borderline resectable pancreatic cancer: need for
standardization and methods for optimal clinical trial
design. Ann Surg Oncol., 2013;20:2787-2795.

Hackert T, Werner ], Weitz ], Schmidt ], Biichler MW. Uncinate
process first--a novel approach for pancreatic head
resection. Langenbecks Arch Surg.,, 2010;395:1161-1164.

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.

Addeo P, Marzano E, Rosso E, Pessaux P. Hanging maneuver
during pancreaticoduodenectomy: a technique to improve
RO resection. Surg Endosc., 2011;25:1697-1698.

Marzano E, Piardi T, Pessaux P. The “hanging maneuver”
technique during pancreaticoduodenectomy: the result of a
technical evolution to approach the superior mesenteric
artery. JOP 2011;12:429-430.

eISSN1303-5150

www.neuroquantology.com



