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ANATOMIC VARIATIONS
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Abstract
Purpose  During the last decades, it has been established that there are numerous individual anatomical variations of the 
arterial blood supply in human liver. In the present study, we examined the liver vascularization of an intrahepatic cholan-
giocarcinoma patient.
Methods  For surgical planning, an enhanced CT scan was performed and a three-dimensional model of liver vasculariza-
tion constructed.
Results  The patient was diagnosed as a Michel’s type VII hepatic artery variation. An accessory right hepatic artery arose 
from the superior mesenteric artery and had distributed into the right anterior liver to provide the blood supply of segments 
V and VIII, which was more medial than the territory of the right hepatic artery coming from the proper hepatic artery. At 
the same time, an accessory left hepatic artery originated from the left gastric artery.
Conclusion  We present a case in which an accessory right hepatic artery provided a territory more medial than a right hepatic 
artery coming from the proper right artery.
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Introduction

An accessory right hepatic artery (aRHA) refers to an addi-
tional artery of the right liver, while a normal branch derives 
from a proper hepatic artery (PHA) [3]. In general, aRHA 
arises mainly from the superior mesenteric artery (SMA), 
but may also branch off from the celiac trunk (CT), com-
mon hepatic artery (CHA), renal artery (RA), gastroduode-
nal artery (GDA), abdominal aorta (AA), and others. aRHA 
arising from the SMA is usually located at the right posterior 
side of the pancreas head, duodenum, and portal vein (PV). 
It runs to and provides an arterial blood supply to the right 
posterior liver (RPL) through the hepatoduodenal ligament.

Case report

A 67-year-old woman was admitted to our hospital, because 
she was suffering from upper abdominal discomfort. She 
was diagnosed as having intrahepatic cholangiocarcinoma. 
From an enhanced multidetector-row computer tomogra-
phy (CT) examination, a variation of the hepatic artery was 
detected (Fig. 1). Using three-dimensional reconstruction 
software (Hisense computer-assisted surgery system, Qing-
dao, China), it was demonstrated that an aRHA arose from 
the SMA, ran through the right posterior side of the portal 
vein (PV), wrapped round from the back to the front of the 
right branch of the PV, and had distributed into the right 
anterior liver (RAL) to provide the blood supplies of seg-
ment V and VIII. The patient’s accessory left hepatic artery 
(aLHA) was shown to originate from the left gastric artery 
(Fig. 2). *	 Rui Tang 

	 tangrui_hs@163.com

1	 Department of Hepatopancreatobiliary Surgery and Liver 
Transplantation Center, Tsinghua University Affiliated 
Beijing Tsinghua Changgung Hospital, No. 168 Litang 
Road, Changping District, Beijing 102218, China

2	 Department of Hepatopancreatobiliary Surgery, Affiliated 
Hospital of Qinghai University, Xining 810001, China

http://crossmark.crossref.org/dialog/?doi=10.1007/s00276-018-2173-3&domain=pdf


970	 Surgical and Radiologic Anatomy (2019) 41:969–971

1 3

Discussion

According to Tandler, during embryonic development 
four visceral branches of the aorta with a ventral longi-
tudinal anastomosis are developing, from which normally 
the second and third roots and the anastomosis disappear. 
The first root becomes the coeliac trunk with the left gas-
tric artery, splenic artery, and common hepatica artery 
branches, while the fourth root becomes the superior mes-
enteric artery. However, in case of sustained anastomosis 
and differential branch reductions, different ramifications 
are occurring [9]. In the present case, an aRHA derived 
from the SMA and an aLHA from the left gastric artery. 

According to Michel’s classification, this case should be 
classified as type VII, and according to a recent review 
of the literature including 19,013 hepatic artery variants, 
the combination of aRHAs and aLHAs is the rarest form, 
occurring in only 0.2% of cases, but an aRHA (type VI) 
was found in 1.6% of cases [8]. The territory of an RHA 
coming from SMA is variable from the lateral right sector 
to the whole liver. However, in the present case, the terri-
tory of the aRHA coming from SMA is more medial than 
the territory of the RHA coming from the PHA.

As a common problem of aRHAs arising from SMA, an 
aRHA is likely to be injured during pancreaticoduodenec-
tomy. Liver transplantation graft vessel injury must be 
avoided during back-table procedures. Longer lengths of 
right posterior hepatic arteries (RPHAs) may be retained 
if they originate from the SMA, but the artery studied in 
the present case was obviously shorter in its presented 
variation. Careful attention must be paid to avoid damage 
of the right anterior hepatic artery (RAHA) [2, 5, 7]. To 
identify the blood supply of a tumor and improve the prog-
nosis, separate angiographies of SMA and hepatic arteries 
during Transhepatic Arterial Chemotherapy and Embo-
lization (TACE) treatment of right hepatic carcinoma is 
obligatory [6].

Without a crossing variation, an aRHA is located at the 
right side of the PV and goes into the RPL. Apparently, 
since it is relatively distant from the hepatic hila and from 
the confluence of the right and left bile ducts, such a varia-
tion has certain advantages in hilar cholangiocarcinoma sur-
gery. However, the present crossed pattern variation is more 
easily invaded by tumors, because the RAHA and RPHA 
are both close to the hepatic hila. An RPHA reconstruction 
may become necessary during an operation [4]. With similar 
diameter, the SMA-derived RAHA can be used to connected 
with the stump of the RPHA if hepatic artery reconstruc-
tion has to be carried out during surgery. In addition, in this 
mode of variation, it is not necessary to dissect the RHA 
behind the bile duct during right anterior lobectomy, thus 
lowering the technical difficulty of the operation.

Identification and proper management of hepatic artery 
variations is critical in surgical procedures. Enhanced CT 
scans and arteriography are important methods to diagnose 
vascular variations. Three-dimensional reconstruction is 
useful to show the spatial anatomical structure of vascular 
variations and facilitates surgical planning [1].
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Fig. 1   Maximum intensity projection of enhanced CT scan shows 
that the aRHA, derived from the SMA, ran into the RAL. RPHA was 
derived from the PHA

Fig. 2   Three-dimensional reconstruction showing the spatial anatom-
ical relationship of the liver, artery, and portal vein. PV portal vein, 
SMA superior mesenteric artery, RPHA right posterior hepatic artery, 
aRHA accessory right hepatic artery, aLHA accessory left hepatic 
artery



971Surgical and Radiologic Anatomy (2019) 41:969–971	

1 3

manuscript editing; AL: manuscript editing; JL: manuscript editing; 
HF: manuscript editing.

Compliance with ethical standards 

Conflict of interest  The authors declare that they have no conflict of 
interest.

Informed consent  Informed consent was obtained from the participant 
in our study.

Open Access  This article is distributed under the terms of the Crea-
tive Commons Attribution 4.0 International License (http://creat​iveco​
mmons​.org/licen​ses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate 
credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made.

References

	 1.	 Aoki S, Mizuma M, Hayashi H, Nakagawa K, Morikawa T, Motoi 
F, Naitoh T, Egawa S, Unno M (2016) Surgical anatomy of the 
right hepatic artery in Rouviere’s sulcus evaluated by preopera-
tive multidetector-row CT images. BMC Surg 16:40. https​://doi.
org/10.1186/s1289​3-016-0155-0

	 2.	 Bageacu S, Abdelaal A, Ficarelli S, ElMeteini M, Boillot O 
(2011) Anatomy of the right liver lobe: a surgical analysis in 124 

consecutive living donors. Clin Transplant 25:E447–E454. https​
://doi.org/10.1111/j.1399-0012.2011.01466​.x

	 3.	 Dandekar U, Dandekar K, Chavan S (2015) Right hepatic artery: 
a cadaver investigation and its clinical significance. Anat Res Int 
2015:412595. https​://doi.org/10.1155/2015/41259​5

	 4.	 de Santibañes E, Ardiles V, Alvarez FA, Pekolj J, Brandi C, 
Beskow A (2012) Hepatic artery reconstruction first for the 
treatment of hilar cholangiocarcinoma bismuth type IIIB with 
contralateral arterial invasion: a novel technical strategy. HPB 
14:67–70. https​://doi.org/10.1111/j.1477-2574.2011.00404​.x

	 5.	 Hori T, Kirino I, Uemoto S (2015) Right posterior segment graft 
in living donor liver transplantation. Hepatol Res 45:1076–1082. 
https​://doi.org/10.1111/hepr.12469​

	 6.	 Liang Y, Li E, Min J, Gong C, Wu L (2017) Rare anatomic varia-
tion of the right hepatic artery and accessory right hepatic artery 
supplying hepatocellular carcinoma: a case report and literature 
review. Medicine 96:E8144. https​://doi.org/10.1097/MD.00000​
00000​00814​4

	 7.	 Negoi I, Beuran M, Hostiuc S, Negoi RI, Inoue Y (2018) Surgi-
cal anatomy of the superior mesenteric vessels related to pan-
creaticoduodenectomy: a systematic review and meta-analysis. 
J Gastrointest Surg 22:802–817. https​://doi.org/10.1007/s1160​
5-018-3669-1

	 8.	 Noussios G, Dimitriou I, Chatzis I, Katsourakis A (2017) The 
main anatomic variations of the hepatic artery and their impor-
tance in surgical practice: review of the literature. J Clin Med Res 
9:248–252. https​://doi.org/10.14740​/jocmr​2902w​

	 9.	 Tandler J (1904) Über die Varietäten der Arteria Coeliaca und 
deren Entwicklung. Anat Hefte 25:473–500

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12893-016-0155-0
https://doi.org/10.1186/s12893-016-0155-0
https://doi.org/10.1111/j.1399-0012.2011.01466.x
https://doi.org/10.1111/j.1399-0012.2011.01466.x
https://doi.org/10.1155/2015/412595
https://doi.org/10.1111/j.1477-2574.2011.00404.x
https://doi.org/10.1111/hepr.12469
https://doi.org/10.1097/MD.0000000000008144
https://doi.org/10.1097/MD.0000000000008144
https://doi.org/10.1007/s11605-018-3669-1
https://doi.org/10.1007/s11605-018-3669-1
https://doi.org/10.14740/jocmr2902w

	An accessory right hepatic artery derived from the superior mesenteric artery for anterior right liver lobe supply: a case report
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Case report
	Discussion
	Acknowledgements 
	References


