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INTRODUCTION: Variations in hepatic arterial anatomy are frequently encountered in pancreas and liver
surgery. These aberrancies add technical complexity to the procedure and can result in significant patient
morbidity if these vascular nuances are not recognized.

PRESENTATION OF CASE: We report a case whereby a superior mesenteric artery first approach was used
to locate and preserve an aberrant left hepatic artery arising from a replaced gastroduodenal artery
emanating from the SMA during pancreaticoduodenectomy. The procedure was done for resection of a

I];Z}[,)‘l/‘:ézls:gastroduodenal artery large duodenal adenoma.
Artery first DISCUSSION: High-quality preoperative imaging and mastery in surgical expertise are requirements for

identification and preservation of aberrant hepatic arterial anatomy during procedures involving vital
intra-abdominal organs.

CONCLUSION: Our aim is to provide awareness of rare vascular anomalies encountered during pancreati-
coduodenectomy and provide a unique method for successful management.

Pancreaticoduodenectomy

© 2016 The Authors. Published by Elsevier Ltd. on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Hepatic arterial anomalies occur in up to 40-45% of the popu-
lation [1,2]. Successful surgical resection of lesions in the head of
the pancreas requires high quality preoperative imaging to define
aberrant vascular anatomy and the surgical expertise to identify
and preserve relevant blood supply to vital intra-abdominal organs.
Herein we report a case of aberrant hepatic arterial anatomy where
the left hepatic artery (LHA) arose from the gastroduodenal artery
(GDA) which in turn, arose from the SMA. We completed the pan-
creaticoduodenectomy (PD) using a superior mesenteric artery
(SMA) “artery first” approach to preserve the left hepatic artery
(LHA). To our knowledge, this is the first description of this partic-
ular vascular anomaly managed during PD.

2. Presentation of case

This 55 year old woman with a long-standing history of gastroe-
sophageal reflux disease and Barrett’s esophagus, was incidentally
found on surveillance endoscopy to have a fungating, friable mass
in the second portion of her duodenum encompassing the ampulla

* Corresponding author at: Medical College of Wisconsin, Department of Surgery,
9200 W Wisconsin Ave., Milwaukee, WI 53226, United States.
E-mail address: kchristi@mcw.edu (K.K. Christians).

http://dx.doi.org/10.1016/j.ijscr.2016.04.014

of Vater (Fig. 1a). Biopsy of this mass was consistent with duo-
denal adenoma. Endoscopic retrograde cholangiopancreatography
(ERCP) revealed a four centimeter multilobulated mass extend-
ing at least one cm into both the common bile duct (CBD) and
the pancreatic duct (PD) causing partial obstruction of both ducts
(Fig. 1b). Magnetic Resonance Cholangiopancreatography (MRCP)
confirmed these findings and she was therefore referred for sur-
gical resection (Fig. 1c¢). The patient denied jaundice, icterus or
pruritus and was borderline diabetic. She had no evidence of pan-
creatic exocrine insufficiency, nor any history of pancreatitis. She
had undergone a laparoscopic cholecystectomy for symptomatic
cholelithiasis a few years prior. Family history was significant for
esophageal cancer in several first degree relatives resulting in their
deaths. Liver functions, amylase, lipase and tumor markers includ-
ing carcinoembryonic antigen (CEA) and carbohydrate antigen 19-9
(Ca 19-9) were all normal.

The patient was counseled about her pathology, the indica-
tions for surgical resection, and the risks and benefits of PD, a
written consent form was signed and documented in the medi-
cal record. A preoperative computed tomography (CT) scan of the
chest, abdomen and pelvis with CT angiogram and reconstruction
of the visceral arterial anatomy was obtained (Fig. 2). The scan
revealed that her common hepatic artery (CHA) arose directly from
the celiac artery (CA) and continued to form the right hepatic artery
(RHA), which travelled posterior to the portal vein and coursed
superiorly to supply the right lobe of the liver. More importantly,

2210-2612/© 2016 The Authors. Published by Elsevier Ltd. on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. (a) is an Esophagogastroduodenoscopy (EGD) image showing the major papilla with a bulky growth consistent with villous adenomatous changes. Endoscopic
retrograde cholangiopancreatography (ERCP) in (b) illustrates partial narrowing of the CBD and PD (arrow). Magnetic resonance cholangiopancreatography (MRCP) in (c)
suggests narrowing of the distal CBD by the ampullary mass (arrow points towards the mass).

Fig. 2. Computed tomography axial images of the abdomen and pelvis showing the replaced gastroduodenal artery (GDA) arising from the superior mesenteric artery (SMA)
in (a), then hugging the neck of the pancreas in (b) and continuing on to become the left hepatic artery (LHA) indicated by the arrowhead in (c).
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Fig. 3. CT angiogram reconstruction of the extrahepatic mesenteric arterial sys-
tem showing the aberrant arterial anatomy. rGDA =replaced gastroduodenal artery,
rLHA =replaced left hepatic artery, CHA=common hepatic artery, SMA = superior
mesenteric artery, SA=splenic artery, RHA =right hepatic artery.

the GDA arose from the SMA and travelled from the inferior bor-
der of the pancreas over the anterior surface of the pancreatic neck
before it terminated as the left hepatic artery (LHA) supplying the
left lobe of the liver (Fig. 3).

The patient was taken to the operating room for PD with the
intent of dissecting and preserving the GDA and its LHA tributary
as it was the major arterial blood flow to the left lobe of the liver. The
PD was initiated as we previously published, however, with a few
exceptions required to preserve the GDA [3]. In brief, after having
entered the lesser sac and identified the infrapancreatic superior
mesenteric vein (SMV), a Kocher maneuver was completed. The
portal dissection revealed the aberrant GDA on the anterior sur-
face of the pancreatic neck. The supra-pancreatic portal vein (PV)
was then identified. We then directed our attention to the SMA,
performing an “artery first” approach [4]. Exposing the SMA on the
medial side of the SMV allowed localization of the origin of the
aberrant GDA. Proximal and distal control of this artery allowed
safe ligation of multiple branches of the GDA going to the head of
the pancreas. An SMA first approach also helped differentiate the
aberrant GDA (which was to be preserved) from the nearby inferior
pancreaticoduodenal arteries arising from the SMA and supply-
ing the uncinate process of the pancreas. The bile duct and the
stomach were divided in the usual fashion. Once the GDA branches
to the pancreas were divided, the pancreas was transected at the
neck directly overlying the PV-SMV-SV confluence (Fig. 4). Post-
operatively, the patient recovered uneventfully and was discharged
home on day seven. Final pathology revealed a duodenal adenoma.
CARE guidelines were used in the preparation of this case report

[5].
3. Discussion

Following introduction of the cholecystectomy procedure in
the late nineteenth century, Western surgeons began to realize
potential complications resulting from failure to recognize and
understand complex biliary and vascular anatomy. Variations of the
extra-hepatic arterial anatomy added complexity to what was con-
sidered to be a new and difficult procedure. The past two decades
have witnessed significant changes and improvements in surgical
technique, as well as regional and systemic therapies. Pancreatic
and liver tumors previously considered unresectable due to vascu-
lar abutment or encasement are now being resected, once again
bringing these anatomic anomalies to the forefront of attention

of surgeons, radiologists, and interventionalists conducting pro-
cedures on mid- and fore-gut organs [6]. Many attempts have
been made to classify variations in extrahepatic arterial anatomy
throughout the past century. Lipshutz in 1917, Adachi in 1928
and Morita in 1935 are a few such authors [7,8]. However, the
most commonly used and internationally recognized classification
remains that of Michels published in 1955. Michels found that stan-
dard extrahepatic arterial anatomy occurs in 55-60% of individuals
based on results of 200 autopsies. Recent meta-analyses and large
volume surgical, radiological, and post-mortem anatomical studies
including up to 12,000 cases each, reported an extrahepatic arterial
anatomic variation ranging from 10% to 42% [8-13].

Our patient had a CHA arising from the usual location in the CA.
The proximal course of the CHA was suprapancreatic in location
travelling posterior to the PV then emerging superiorly to enter
the hilum of the liver. Therefore, the artery arising from the SMA
and giving off multiple branches to the head of the pancreas could
not be anything other than a replaced GDA. This artery looped
around the anterior border of the pancreas, caudal to cephalad
in a crescent-like course, supplying multiple pancreaticoduodenal
arcade branches that needed to be ligated during our dissection
of the head and neck of the pancreas. The replaced GDA contin-
ued superiorly and laterally terminating as a LHA before it entered
the left side of the liver hilum. To our knowledge, this rare anatomic
variation of the GDA and the LHA has not been previously described.
A“replaced” artery is a totally replaced variant artery in the absence
of the normal artery that has the same name. Thus, the GDA in
this case can technically be called a replaced GDA and the overall
description of the patient’s anatomical variant is a replaced LHA
originating from a replaced GDA arising from the SMA.

To emphasize the rarity of this arterial anomaly, we reviewed
multiple studies in the anatomic, radiologic, and transplant litera-
ture and could not find a description that matched these findings.
Panagouli et al. published a meta-analysis of 36 studies includ-
ing more than 12,000 cases talking about arterial variations [8,14].
Whereas a CHA arising from the SMA was found in 1.13% of cases,
there was no mention of a GDA arising from the SMA in the pres-
ence of a standard CHA origin from the CA. Song et al. found a
replaced CHA arising from the SMA in 3% of 5002 patients stud-
ied [13]. The GDA in the above series was a branch of the replaced
CHA and thus could not be considered a replaced GDA. In addi-
tion, the replaced CHA, after giving off the GDA, bifurcated into a
RHA and a LHA. None of these reports are similar to the descrip-
tion of our patient’s anatomical variant of the GDA. Similarly, Hiatt
et al. reported 1000 patients who underwent hepatectomy prior
to orthotopic liver transplantation [10]. Standard arterial anatomy
was found in 55% of patients and a CHA arising from the SMA was
found in 1.5%. However, once again, there was no mention of an
arterial variation that matched our case.

From a technical perspective, we used an “artery first” approach
in order to safely dissect the GDA off of the pancreatic head and neck
region and ligate all of the pancreaticoduodenal branches [3,4,15].
After identifying the aberrant GDA coursing anterior to the neck of
the pancreas, we began the dissection of the SMA margin along the
medial aspect of the SMV cephalad to the first jejunal vein branch,
which was travelling posterior to the SMA in its usual location. We
identified the takeoff of the aberrant GDA on the lateral (patient
left) aspect of the SMA caudal to the neck of the pancreas. That
allowed total control of that vessel prior to identification and liga-
tion of the pancreaticoduodenal branches. With the aberrant artery
freed from surrounding tissues, we proceeded to our last step of
the resection which was transection of the pancreas (Fig. 4). The
reconstruction was then done as previously described [3].

Knowledge of both common and rare variations of the extra-
hepatic arterial anatomy is a prerequisite for safe and successful
clinical care in multiple domains. Hepatopancreatobiliary surgeons
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Fig. 4. Intraoperative photograph showing the replaced gastroduodenal artery (rGDA) and its relation to the pancreas and the end result after the specimen was removed.
(a) shows the tumor attached to the lateral wall of the PV. (b) shows the final anatomy after removal of the tumor. rLHA = Replaced left hepatic artery, CHA = common hepatic
artery, SMA = superior mesenteric artery, SMV = superior mesenteric vein, PV = portal vein, SV = splenic vein, CHD =common hepatic duct.

need to be aware of variant anatomy during hepatectomy and pan-
createctomy, with the aim of preserving adequate blood supply to
the liver and biliary tree to prevent acute and chronic sequelae
of organ ischemia. Placement of arterial pumps for chemotherapy
infusion should be carefully planned in cases of aberrant anatomy
in order to prevent pump-related complications [16]. Involve-
ment of aberrant arterial anatomy by tumors might preclude a
curative resection in certain cases [6]. In organ transplantation, a
high index of suspicion is needed during both procurement and
transplantation, in order to identify and preserve adequate arte-
rial anatomy to perfuse transplanted organs. In a study of 4200
transplant recipients, aberrant arterial anatomy requiring com-
plex reconstruction was a significant risk factor for hepatic artery
thrombosis and graft loss after orthotopic liver transplantation
[17]. Interventional radiologists utilize multiphasic multidetector
CT scans with high definition three-dimensional reconstruction for
intravascular interventions during cases of gastrointestinal hemor-
rhage or transarterial chemo- or radio-therapy for liver tumors [18].
Emphasis is currently on standardized reporting of axial imaging
studies, thus adapting standard terminology for aberrant arterial
anatomy and raising awareness in an effort to prevent unnecessary
complications in all of these domains [19].

4. Conclusion

We report a rare arterial anomaly documented by preoper-
ative imaging that was managed by an “artery first” approach
during PD. Arterial anomalies need to be identified and managed
appropriately during surgical resection or interventional radiology
procedures to prevent end organ ischemia. Standardized image
acquisition, reporting, and preoperative/preinterventional “time
outs” combined with physician/surgeon expertise are critical fea-
tures of success.

Conflict of interest

None.

Funding

None.

Ethical approval

NA.

Consent

NA.

Author contribution

Writing the paper: George Younan, Munyaradzi Chimukangara,
Susan Tsai, Douglas B. Evans, Kathleen K. Christians.
Study concept and design: George Younan, Kathleen Christians.

Guarantor

Kathleen K. Christians.

References

[1] N.A. Michels, Variational anatomy of the hepatic, cystic, and retroduodenal
arteries; a statistical analysis of their origin, distribution, and relations to the
biliary ducts in two hundred bodies, AMA Arch. Surg. 66 (1953) 20-34.

[2] N.A. Michels, Constitutional arterial variations as exemplified in the blood
supply of the liver, J. Int. Coll. Surg. 20 (1953) 213-220.

[3] K.K. Christians, S. Tsai, P.P. Tolat, D.B. Evans, Critical steps for
pancreaticoduodenectomy in the setting of pancreatic adenocarcinoma, J.
Surg. Oncol. 107 (2013) 33-38.

[4] S.D. Leach, B.S. Davidson, F.C. Ames, D.B. Evans, Alternative method for
exposure of the retropancreatic mesenteric vasculature during total
pancreatectomy, J. Surg. Oncol. 61 (1996) 163-165.

[5] JJ. Gagnier, G. Kienle, D.G. Altman, D. Moher, H. Sox, D. Riley, Group* C, The
CARE guidelines: consensus-based clinical case reporting guideline
development, Global Adv. Health Med.: Improving Healthc. Outcomes
Worldwide 2 (2013) 38-43.

[6] A.Balachandran, D.L. Darden, E.P. Tamm, S.C. Faria, D.B. Evans, C.
Charnsangavej, Arterial variants in pancreatic adenocarcinoma, Abdom.
Imaging 33 (2008) 214-221.

[7] B. Lipshutz, A composite study of the coeliac axis artery, Ann. Surg. 65 (1917)
159-169.

[8] E. Panagouli, D. Venieratos, E. Lolis, P. Skandalakis, Variations in the anatomy
of the celiac trunk: a systematic review and clinical implications, Ann. Anat.
195(2013) 501-511.

[9] A.M. Covey, L.A. Brody, M.A. Maluccio, G.I. Getrajdman, K.T. Brown, Variant
hepatic arterial anatomy revisited: digital subtraction angiography performed
in 600 patients, Radiology 224 (2002) 542-547.

[10] J.R. Hiatt, J. Gabbay, R.W. Busuttil, Surgical anatomy of the hepatic arteries in

1000 cases, Ann. Surg. 220 (1994) 50-52.


http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0050

CASE REPORT — OPEN ACCESS

G. Younan et al. / International Journal of Surgery Case Reports 23 (2016) 93-97 97

[11] K. Nemeth, R. Deshpande, Z. Mathe, A. Szuak, M. Kiss, C. Korom, A. Nemeskeri,
L. Kobori, Extrahepatic arteries of the human liver—anatomical variants and
surgical relevancies, Transpl. Int. 28 (2015) 1216-1226.

[12] B. Sureka, M.K. Mittal, A. Mittal, M. Sinha, N.K. Bhambri, B.B. Thukral,
Variations of celiac axis, common hepatic artery and its branches in 600
patients, Indian J. Radiol. Imaging 23 (2013) 223-233.

[13] S.Y. Song, ].W. Chung, Y.H. Yin, HJ. Jae, H.C. Kim, U.B. Jeon, B.H. Cho, Y.H. So,
J.H. Park, Celiac axis and common hepatic artery variations in 5002 patients:
systematic analysis with spiral CT and DSA, Radiology 255 (2010) 278-288.

[14] D. Venieratos, E. Panagouli, E. Lolis, A. Tsaraklis, P. Skandalakis, A
morphometric study of the celiac trunk and review of the literature, Clin.
Anat. 26 (2013) 741-750.

[15] K.K. Christians, A. Lal, S. Pappas, E. Quebbeman, D.B. Evans, Portal vein
resection, Surg. Clin. North Am. 90 (2010) 309-322.

Open Access

[16] P.J. Allen, A. Stojadinovic, L. Ben-Porat, M. Gonen, D. Kooby, L. Blumgart, P.
Paty, Y. Fong, The management of variant arterial anatomy during hepatic
arterial infusion pump placement, Ann. Surg. Oncol. 9 (2002) 875-880.

[17] ].P. Duffy, ].C. Hong, D.G. Farmer, R.M. Ghobrial, H. Yersiz, ].R. Hiatt, RW.
Busuttil, Vascular complications of orthotopic liver transplantation:
experience in more than 4,200 patients, J. Am. Coll. Surg. 208 (2009) 896-903
(discussion 903-5).

[18] T.W. Clark, Complications of hepatic chemoembolization, Semin. Intervent.
Radiol. 23 (2006) 119-125.

[19] L.P. Marcal, P.S. Fox, D.B. Evans, J.B. Fleming, G.R. Varadhachary, M.H. Katz, E.P.
Tamm, Analysis of free-form radiology dictations for completeness and clarity
for pancreatic cancer staging, Abdom. Imaging 40 (2015) 2391-2397.

This article is published Open Access at sciencedirect.com. It is distributed under the IJSCR Supplemental terms and conditions, which
permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are

credited.


http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0060
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0065
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0070
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0075
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0080
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0085
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0090
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0090
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0090
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0090
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0090
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0090
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0090
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0090
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0090
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0090
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0090
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0090
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0090
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0090
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://refhub.elsevier.com/S2210-2612(16)30073-6/sbref0095
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Replaced gastroduodenal artery: Added benefit of the “artery first” approach during pancreaticoduodenectomy—A case report
	1 Introduction
	2 Presentation of case
	3 Discussion
	4 Conclusion
	Conflict of interest
	Funding
	Ethical approval
	Consent
	Author contribution
	Guarantor
	References


