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Abstract

An anomalous anatomy of the celiac trunk, and particularly
of the right hepatic artery, may have a significant impact on
major hepatobiliary and pancreatic surgery. According to
some authors, every third patient has an aberrant right he-
patic artery. We present a very rare case of replaced right
hepaticartery (RRHA) arising from the gastroduodenal artery
associated with an accessory left hepatic artery originating
from the left gastric artery in a 54-year-old woman with a
pancreatic head carcinoma. The patient underwent total
pancreatectomy on account of a soft lipomatous pancreas
with heterogeneous changes of the pancreatic body and tail.
We preserved the RRHA and achieved RO resection margins.
Preoperative evaluation of CT angiograms, an awareness of
any anomalous arterial anatomy of the upper abdomen, and
a meticulous surgical technique are the key to performing
oncologically radical surgery without threatening the arte-
rial liver Supply © 2020 S. Karger AG, Basel

Introduction

Knowledge of any anomalous anatomy of the superior
mesenteric artery, celiac trunk, and particularly hepatic
arteries is of great importance to prevent inadvertent
complications of major hepatobiliary and pancreatic sur-
gery such as pancreatoduodenectomy (PD) [1-5]. An ab-

errant hepatic arterial anatomy occurs in approximately
20-75% of cases, and multiple variations have been de-
scribed [6-8].

In this paper, we present a very rare case of replaced
right hepatic artery (RRHA) arising from the gastroduo-
denal artery (GDA) associated with an accessory left he-
patic artery (ALHA) originating from the left gastric ar-
tery (LGA).

Case Report

A 54-year-old woman with painless progressive jaundice
showed a double-duct sign caused by a pancreatic head mass as
well as heterogeneous changes of the pancreatic body and tail on a
CT scan. Endoscopic ultrasound fine needle aspiration of the pan-
creatic tumor revealed atypical cells. The common bile duct was
stented via endoscopic retrograde cholangiography. The patient
was referred to our department for the surgical treatment of sus-
pected pancreatic head cancer. Beside a resectable pancreatic head
tumor without metastasis, preoperative high-resolution CT scan-
ning demonstrated an RRHA arising from the GDA as well as an
ALHA originating from the LGA (Fig. 1, 2).

Explorative laparotomy was performed with curative intent.
Intraoperative inspection showed a resectable tumor without dis-
tant metastases or peritoneal carcinomatosis. Intraoperative pal-
pation of the foramen of Winslow confirmed the aberrant RHA.
Further dissection revealed that the RRHA arose from the intrapa-
renchymal part of the GDA embedded in the anterior face of the
pancreatic head and traveling dorsally to the common bile duct in
the groove of the superior mesenteric vein behind the pancreatic
head. Simultaneously, we detected an ALHA arising from the
LGA. Due to the soft and fatty pancreas, as well as heterogeneous
changes of the pancreatic body and tail, we decided to perform a
total pancreatectomy with splenectomy.

Using meticulous dissection, we successfully spared the RRHA.
The GDA was completely dissected along its course. After clamp-
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Fig. 1. 3D reconstruction of a computed tomography angiogram
(right anterior oblique view) showing an RRHA stemming from
the GDA, as well as an ALHA arising from the LGA. RRHA, re-
placed right hepatic artery; ALHA, accessory left gastric artery;
LHA, left hepatic artery; CHA, common hepatic artery; GDA, gas-
troduodenal artery; LGA, left gastric artery; SMA, superior mesen-
teric artery.

Fig. 3. Intraoperative view after resection of the pancreatic head
with sparing of the GDA and RRHA. RRHA, replaced right he-
patic artery; LHA, left hepatic artery; GDA, gastroduodenal artery;
SMV, superior mesenteric vein; PV, portal vein; SRGA, stump of
the right gastric artery.

ing of the GDA distal to the origin of the RRHA, sufficient arterial
pulsation of all extrahepatic arteries was confirmed and the GDA
was ligated while preserving the RRHA (Fig. 3). The intraopera-
tively frozen section revealed an RO margin of the specimen. The
diagnosis of pancreatic cancer was verified, and it was staged as
pT2pNOMO G2 adenocarcinoma. Postpancreatectomy hemor-
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Fig. 2. Sketch of the computed tomography angiogram in Figure 1.
RRHA, replaced right hepatic artery; ALHA, accessory left gastric
artery; LHA, left hepatic artery; CHA, common hepatic artery;
GDA, gastroduodenal artery; LGA, left gastric artery; SMA, supe-
rior mesenteric artery; SA, splenic artery; CT, celiac trunk; A, aorta.

rhage grade A occurred on the third day after surgery. CT angiog-
raphy showed no signs of active bleeding and no intervention was
necessary. The patient was discharged on day 21. According to the
multidisciplinary tumor board, a chemotherapy regimen with
modified FOLFIRINOX was started 9 weeks postoperatively.

Discussion

The RHA shows various modifications of the domi-
nant anatomy in 11-29% of cases [2, 6, 7]. An anomalous
arterial anatomy is often revealed just intraoperatively
[1]. Intraoperative injury to the RHA increases the rate of
complications such as breakdown of hepaticojejunosto-
my and liver abscess [1, 2]. Since ligation of the GDA is a
critical step of PD, knowing and assuming that the RHA
can arise from “anywhere” is of paramount importance.
In these cases, the surgeon is confronted with the dilem-
ma between oncologic radicality and surgical safety.

Various strategies have been described to manage an
aberrant RHA in major hepatobiliary and pancreatic sur-
gery: (1) resection versus preservation/reconstruction de-
pending on whether the aberrant RHA is accessory or re-
placed, or whether the tumor infiltrates the vessel; (2) pre-
operative embolization; (3) if detected intraoperatively,
temporary clamping before ligation; and (4) neoadjuvant
chemotherapy [1, 9, 10]. An aberrant RHA seems to have
no significant influence on the postoperative course and
oncological results following PD in cases of early recogni-
tion and appropriate management [3, 10].

Michels’ classification of hepatic arterial variations
(from 1966) [6] was modified by Hiatt et al. [7] in 1994.
However, there are numerous anatomical variants (1.4—
3%) that cannot be described using Michels” and Hiatt’s
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classifications [11]. Numerous classification systems of
the hepatic arterial anatomy have been proposed [8, 12,
13]. In 2014, Kobayashi et al. [13] introduced an easy-to-
use clinical classification of anatomic variations of the he-
patic artery using angiographic images of 1,200 patients.
An RRHA originating from the GDA has been described
in 11 cases [4, 5, 13-15].

We presented a very rare case of combination of an
RRHA originating from the GDA with an ALHA arising
from the LGA. To the best of our knowledge, this type of
anomalous arterial anatomy has not been reported yet. Mi-
chels type VIII, describing a combination of RRHA and
ALHA, denotes an RRHA stemming from the superior
mesenteric artery, but not from the GDA. According to Ko-
bayashi’s classification, our case could be classified as fol-
lows: “I-I, I; GDA, CHA, LGA (the “I-1” shape resembles
the right and left hepatic arteries branching individually
without a proper hepatic artery, and the additional “I” rep-
resents an accessory artery, in this case to the left of the he-
patic artery; “GDA, CHA [common hepatic artery], and
LGA” show the origins of each hepatic artery, respectively).

Conclusions

An aberrant right hepatic artery is the most frequent
anomaly of the hepatic arterial tree. To keep it in mind is
of paramount importance in hepatobiliary and pancre-
atic surgery in order to avoid inadvertent severe compli-
cations, especially in cases of major open and laparoscop-
ic pancreatic and liver resections. Anomalies of the vis-
ceral vessels should also be carefully considered in
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