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a b s t r a c t 

The supraduodenal artery might arise from the hepatic, gastroduodenal, or right gastric 

arteries, but only a few studies have addressed the branching pattern of this artery. We 

herein describe a case of an 80-year-old man with hepatocellular carcinoma located in seg- 

ment I. Selective arteriography and CT angiography showed that the supraduodenal artery 

formed a common trunk with the caudate artery to feed the tumor. The patient was success- 

fully treated with superselective transarterial chemoembolization without gastrointestinal 

complications. To avoid nontargeting chemoembolization of the duodenum, interventional 

radiologists should be aware of this branching pattern. In suspected cases, selective CT ar- 

teriography plays a crucial role. 

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

In transarterial chemoembolization (TACE) of hepatocellular
carcinoma (HCC), understanding the hepatic arterial branches
that perfuse extrahepatic organs is important to avoid non-
targeting treatment and subsequent sequelae including iatro-
genic gastrointestinal ulceration. The supraduodenal artery
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tive TACE without subsequent development of gastrointesti-
nal complications. 
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Fig. 1 – (A) Celiac arteriogram showing a replaced right hepatic artery arising from the celiac trunk. (B-D) Axial computed 

tomographic angiography via the celiac artery showing multiple hepatocellular carcinomas (arrows) in segments I (B), VI (C), 
and V (D). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – (A) Left hepatic arteriogram showing a diminutive 
side-branch arising from the left hepatic artery (arrows). (B) 
Angiogram of the side-branch showing the artery supplying 
the hepatocellular carcinoma in segment I (arrowhead) and 

some staining of the intestinal tract wall (arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

An 80-year-old man with liver cirrhosis of unknown cause was
found to have a liver tumor via screening ultrasound. Dynamic
enhanced computed tomography (CT) showed 3 HCCs in seg-
ments I, V, and VI, with maximal diameters of 1.3, 1.4, and
0.8 cm, respectively. His medical history included hyperten-
sion, diabetes, and myocardial infarction. Screening for viral
hepatitis showed negative results. Laboratory results were the
following: alpha-fetoprotein, 4.7 ng/mL (reference range, 0-7
ng/mL); protein induced by vitamin K absence or antagonist II,
38 mAU/mL (reference range, < 40 mAU/mL); serum albumin,
3.5 g/dL (reference range, 3.4-5.4 g/dL). His Child-Pugh score
was 6, and his renal function tests and other data were within
normal limits. The HCC on the surface of segment I was pre-
dicted to be difficult to access via the percutaneous approach;
hence, radiofrequency ablation was not selected as the treat-
ment of choice. Instead, TACE was performed. 

First, we tried the routine TACE procedure. Via the
femoral approach, a hook-shaped 4-Fr catheter was
used to identify and enter the celiac artery. The liver
was fed by the left hepatic artery arising from the
common hepatic artery and the replaced right hep-
atic artery arising from the celiac artery ( Fig. 1 A).
Axial CT angiography of the celiac artery via a 1.9-Fr mi-
crocatheter (Progreat Sigma; Terumo, Tokyo, Japan) showed
3 lesions in segments I, V, and VI ( Fig. 1 B-D). The left hepatic
angiogram showed a diminutive side-branch arising from the
left hepatic artery ( Fig. 2 A). Selective arteriography of this
branch showed an ascending caudate artery supplying the
HCC in segment I and a descending branch continued to an
extrahepatic stain presumed to be the duodenal wall ( Fig.
2 B). Axial CT angiography of the branch demonstrated a hy-
pervascular tumor in segment I together with enhancement
of the proximal duodenal wall and pericholedochal plexus
( Fig. 3 ). Therefore, the HCC was considered to be fed by the
caudate artery forming a common trunk with the SDA. 

A lipophilic platinum complex, miriplatin (Miripla; Sumit-
omo Dainippon Pharma, Osaka, Japan), was injected into the
ascending caudate artery selectively, and the tumor was suc-
cessfully embolized with a small amount of gelatin particle
(1 mm Gelpart; Nippon Kayaku, Tokyo, Japan). We also per-
formed TACE procedures for the HCCs in segments V and VI.
Postprocedural CT revealed favorable iodized oil accumulation
into the targeted HCCs. Minimal iodized oil accumulation was
observed in the nontumorous hepatic parenchyma, duodenal
wall, and extrahepatic bile duct wall. There were no compli-
cations due to nontargeted chemoembolization of the duode-
num or extrahepatic bile duct. 

Discussion 

According to Kim et al. [3] , the technical success rate of su-
perselective TACE is a prognostic factor for survival of the pa-
tients with HCCs in segment I. Thus, it is important to select
the possible caudate arteries for TACE. A retrospective analy-
sis by Miyayama et al. [4] shows that the proximal hepatic ar-
terial branches frequently contribute to the origins of caudate
arteries feeding HCCs in segment I (right hepatic artery, 27.6%;
left hepatic artery, 20.7%; anterior segmental artery, 20.7%;
posterior segmental artery, 21.6%; middle hepatic artery, 6.0%;
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Fig. 3 – Computed tomographic angiography via the branch arising from the left hepatic artery. Axial (A-C) and coronal 
reformatted (D-F) images showing nodular tumor staining in segment I (white arrowhead) together with staining in the 
proximal duodenal wall (arrow) and pericholedochal plexus (black arrowhead). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

proper hepatic artery, 0.9%; extrahepatic artery, 2.6%). They
also warned the risk of extrahepatic bile duct stricture after
TACE for HCCs in segment I because the caudate artery can
give rise to the pericholedochal plexus [5] . Several investiga-
tors also documented that the pericholedochal plexus can be
continuous with the caudate arteries through the communi-
cating arteries [ 6 ,7 ]. 

Meanwhile, various gastrointestinal and pancreatic arter-
ies are known to originate from the hepatic arteries. According
to Ozaki et al. [8] , the extrahepatic branch prevalence rates are
94.4% for the right gastric artery, 40.9% for the falciform artery,
17.1% for the accessory left gastric artery, 4.6% for the left infe-
rior phrenic artery, 3.5% for the posterior superior pancreatico-
duodenal artery, and 2.8% for the dorsal pancreatic artery. The
duodenal artery is also reported to arise from the hepatic ar-
teries in 12 (1.3%) of 943 patients. According to the anatomical
study by Bianch et al. [1] , the SDA arises most frequently from
the gastroduodenal artery (26%); however, it is not rare for the
hepatic arteries to give rise to the SDA (common/proper hep-
atic artery, 20%; right hepatic artery, 13%; left hepatic artery,
20%). In addition, the pericholedochal plexus can arise from
the SDA. 

Therefore, both the caudate artery and SDA can arise
from the hepatic arteries and give rise to the pericholedochal
plexus. However, to our knowledge, there have been no reports
describing that the caudate artery perfused the duodenal wall.
In our case, selective CT angiography demonstrated the en-
hancement of not only the HCC and extrahepatic bile duct
wall but also of the duodenal wall. Therefore, we considered
that the SDA formed a common trunk with the caudate artery
and arose from the left hepatic artery. 

Conclusion 

We present an HCC of the caudate lobe fed by the caudate
artery forming a common trunk with the SDA. By using selec-
tive CT arteriography, we have successfully treated the HCC in
segment I without nontargeted treatment. In TACE for HCCs
in segment I, interventional radiologists need to know that
the caudate artery can form a common trunk with the SDA.
To avoid nontargeting chemoembolization of the extrahepatic
bile duct and duodenum, selective CT arteriography is recom-
mended in suspected cases. 

Statement of Informed Consent 

Informed consent was obtained from the patient. 
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