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Case Report

Missing common Hepatic Artery and variant Right Hepatic
Artery: An incidental finding on CT imaging
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ABSTRACT
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During abdominal surgery, the blood supply to the liver and other abdominal organs plays a vital role. The
knowledge regarding hepatic artery variations is crucial for various surgical and radiological procedures
concerning the liver and dutiful to be reported. We aim to report a case of variant origin of the right hepatic
artery to contribute to the existing knowledge pool to improve surgical safety. The present case describes a
variant hepatic vascularization encountered on 3D volume-rendered CT imaging of a 60-year-old male admitted
to the hospital emergency for recurrent abdominal pain. The common hepatic artery was absent. The right
hepatic artery was observed to arise from the superior mesenteric artery, while the left hepatic artery arose
directly from the coeliac artery. Awareness of such abnormalities is critical to minimize morbidity and prevent
operational complications in hepatic surgery or liver transplantation.
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originates from the abdominal aorta and gives
rise to the splenic artery, left gastric artery
(LGA), and the common hepatic artery (CHA).
After giving rise to the gastroduodenal artery,
the common hepatic artery (CHA) continues
as the proper hepatic artery (PHA), which then
separates into the right hepatic artery (RHA)
and the left hepatic artery (LHA). They supply
the respective hepatic lobes via several intra-
hepatic branches [1, 2] (Figure 1). Incidence of
such “normal” hepatic arterial anatomy ranges

Variations in the arterial branching patterns
of the abdominal aorta have always been a
subject of interest for anatomists and
radiologists. This awareness is of considerable
importance regarding liver transplantations,
radiological procedures, abdominal open/
laparoscopic surgeries, and operating peri-
hepatic areas for any traumatic injuries.
Description of the arterial hepatic anatomy
begins from the coeliac artery (CA), which
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between 50-80% [3, 4, 5, 6, 7, 8, 9]. However,
several anatomical variants have been identi-
fied to date. Needless to say, a computed
tomography (CT) scan is of immense diagnos-
tic value for any such vascular anomaly and is
also essential for relevant surgical planning.

Fig. 1: A hand-drawn sketch depicting the normal branching pattern of hepatic arteries.

A 61 years old male was taken to the hospital
emergency because he was suffering from
recurrent abdominal pain. The patient was
examined using CT as the radiological modal-
ity at the Department of Radiodiagnosis, King
George’s Medical University (KGMU), Lucknow.
A variation of the hepatic artery was detected
on a three-dimensional (3D) volumetric recon-
struction (Figure 2). It was demonstrated that
the RHA arose from SMA, while the LHA arose
directly from the coeliac trunk. No common
hepatic artery was present (Figure 3). RHA was
identified and confirmed because it served as
the sole arterial supply to the right lobe. No
signs of aneurysmal dilation were seen in the
aorta. The liver appeared normal. The case was
classified as type III according to Michels’s [10]
1966 internationally recognized classification
and Hiatt’s [11] 1994 modification of that
system (Table 1) [12].

CASE REPORT

Fig. 2: 3D volume rendered CT image showing
abdominal aorta and its anterior visceral branches [AA-
abdominal aorta , SA- splenic artery, CA- coeliac artery
, SMA- superior mesenteric artery , LHA- left hepatic
artery, RHA- right hepatic artery]

Fig. 3: A hand-drawn sketch depicting the variation in
the hepatic arterial system as observed in the present
case. The common hepatic artery was absent, and the
RHA was observed to arise from the SMA, while the
LHA arose directly from the coeliac trunk.

S. No. Variation in Hepatic Artery
Michel’s 

Classification
Hiatt 

Classification
1 Normal anatomy Type1 Type 1
2 Replaced LHA arising from LGA Type 2 Type 2
3 Replaced RHA arising from SMA Type 3 Type 3
4 Co-existence of Type 1 & 2 Type 4 Type 4
5 Accessory LHA arising from LGA Type 5 Type 2
6 Accessory RHA arising from SMA Type 6 Type 3

7
Accessory LHA arising from LGA & 
Accessory RHA arising from SMA

Type 7 Type 4

8
Accessory LHA arising from LGA & 
Replaced RHA arising from SMA

Type 8 Type 4

9 CHA arising from SMA Type 9 Type 5
10 RHA & LHA arising from LGA Type 10 NOD
11 CHA directly arising from Aorta NOD Type 6

Table 1: Anatomical variations of the hepatic arterial
system: Michel’s and Hiatt classifications [10, 11].

LHA= Left Hepatic Artery, LGA= Left Gastric Artery,
RHA= Right Hepatic Artery, SMA=  Superior Mesenteric
Artery, CHA= Common Hepatic Artery, NOD= Not
Otherwise Described
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DISCUSSION
The term “replaced hepatic artery” refers to
the artery which substitutes the normal in its
absence. “Accessory hepatic artery” is used for
an artery that is present in addition to the
normal one, which nevertheless is equally
essential and may possess a specific distribu-
tion in each case [13, 2]. During the hepatic
lobe resections/transplant surgeries, it is
almost impossible to ascertain whether an
artery is replaced or accessory; however, it is
worth noting that a part of a lobe of the liver
may be supplied by the accessory artery or the
whole lobe via a replaced artery. This is
crucial as any iatrogenic ligation could cause a
segment or whole liver lobe necrosis [14, 15].
Choi TW et al. also observed variations of
hepatic arteries, with a reported prevalence
of 13%–48% [16].
When preparing for hepatobiliary surgery, liver
transplant and donor procedures, trans arte-
rial treatment, and other endovascular tech-
niques, knowledge of anatomical changes in
the hepatic arteries of patients can be quite
useful. Interventional radiologists who perform
hepatic arterial embolization or chemoem-
bolization must be familiar with the various
anatomic patterns of hepatic arteries to
diagnose and treat bleeding foci or malignan-
cies in the liver supplied by abnormal hepatic
arteries.
Sukumaran TT et al. examined 35 cadavers;
changes in the origin and course of the
hepatic artery were found in 3 of the 35 cases,
or 8.5%. [17]. The most frequently seen
anatomical variation was an accessory or
replaced RHA, which arose from the superior
mesenteric artery (SMA), with a prevalence of
10-20% [17]. RHA is an essential entity that
may get involved in surgical mishaps during
any hepatobiliary surgery like pancreatic
oduodenectomy or cholecystectomy.
Furthermore, there is substantial evidence that
hepatic artery stenosis and thrombosis in liver
transplant recipients is more [18 ]. The RHA
variation may be suspected in OT by the
presence of a relatively superficial portal vein
(PV), indicating the absence of a hepatic
artery from its orthodox origin that otherwise

normally ascends in front of PV [2]. Such varia-
tions may prove to be life-saving as well. For
instance, replaced RHA could be spared from
infiltration in bile duct cancer patients as it is
further away from the bile duct, making
tumor excision more feasible [2]. Hence, it is
vital to report and increment the knowledge
pool of hepatic arterial variations, leading to
better awareness of the surgeons dealing with
such hepatobiliary procedures.

CONCLUSION

The knowledge pool of hepatic artery
variations has recently broadened with emerg-
ing diagnostic and radiological advances.
Iatrogenic injuries or surgical mishaps from
failure to appreciate the detailed arterial
anatomy of the hepatobiliary system may
cause serious medico-legal consequences. So,
as awareness of these variants is of key
importance in preventing fatal intra-as well as
postoperative complications, it is righteous
and dutiful to report any such variations if
found.

CT-  Computed Tomography
CA-  Coeliac Artery
LGA- Left Gastric Artery
CHA- Common Hepatic Artery
PHA- Proper Hepatic Artery
RHA- Right Hepatic Artery
LHA- Left Hepatic Artery
SMA- Superior Mesenteric Artery
PV- Portal Vein
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