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CASE REPORT

Introduction:
Nowadays, laparoscopic cholecystectomy is 
considered the standard procedure for gall blad-
der removal.1 Sound understanding of the anat-
omy of the biliary system, its blood supply and 
the possible congenital variations is essential to 
perform safe surgery and to avoid serious com-
plications.2 One of these congenital anomalies 
is when the right hepatic artery is tortuous and 
occupies a major portion of Calot’s triangle that 
renders it vulnerable to inadvertent injury or 
ligation. Here we report a variant right hepatic 
artery passing in front of the cystic duct forming 
a Moynihan’s hump then passing in the gall blad-
der bed parallel to gall bladder, giving a very high 
cystic artery and entering the liver in unusual an-
terior location away from the porta hepatis.

Case report:
A 38 year old female patient presented to out-
patient clinic with long history of fatt y dyspep-
sia. She had recurrent att acks of pain in the right 
hypochondrium during the last three months. 
Each att ack was precipitated by heavy fatt y meal 
and lasts for 20 minutes. Physical examination of 
the patient was unremarkable. Ultrasonography 
of the abdomen revealed thickening of the wall 
of the gall bladder with multiple small stones, a 
picture of chronic calculous cholecystitis. Liver 

function tests including bilirubin and alkaline 
phosphatase showed normal results. So the pa-
tient was scheduled for elective laparoscopic 
cholecystectomy.

At operation, pneumoperitonium was per-
formed followed by insertion of two 10 mm tro-
cars in the midline and two lateral 5 mm trocars. 
Initial exploration revealed thickening of the wall 
of the gall bladder with no adhesions around. 
Retraction of the fundus of the gall bladder re-
vealed a thick tissue band extending in front of 
the common bile duct and lower part of the gall 
bladder. We thought it is a low inserted cystic 
duct. Gentle dissection of this bulky tissue and 
the Calot’s triangle revealed tubular structure 
passing in front of the cystic duct (fi gure 1). At 
that time we thought the tubular structure is the 
right hepatic artery forming a Moynihan’s hump. 
We planned to follow this tubular structure, so 
gentle dissection was continued with gentle 
traction of the gall bladder. When further dis-
section revealed that the suspicious vessel gives 
a short high cystic artery that enters the gall 
bladder near its fundus, it was confi rmed that it 
was a variant right hepatic artery. It then entered 
the liver in an anterior location away from the 
porta hepatis (fi gure 2). Clipping and ligation of 
the cystic artery was done so the right hepatic 
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artery was freed from the gall bladder. Th is was 
followed by ligation of the cystic duct and sepa-
ration of the gall bladder from its bed to com-
plete the procedure (fi gure 3). 

Postoperative period was smooth, Liver func-
tion tests were normal and patient was dis-
charged on the second postoperative day.

Discussion:
Laparoscopic cholecystectomy is one of the 
most commonly performed surgical operation. 
Th e anatomy of the biliary system specifi cally 
Calot’s triangle seems simple and is usually clear 
in most cases. Nevertheless, anomalies of this 
anatomy are of great importance because neglect 
of them can lead to disastrous outcome. Calot’s 
triangle is an important imaginary reference 
area for biliary surgery bordered by the cystic 
duct, common hepatic duct, and lower edge of 
the liver.3 Cystic artery, which is the main blood 
supply of the gall bladder, is the most important 
content of Calot’s triangle. A surgeon is always 
required to apply reliable surgical techniques 
to achieve division of the cystic duct and artery 
during both an open and Laparoscopic chole-
cystectomy.4 Th at’s why, Strasberg5 suggested 
that no clipping or cutt ing should be done until 
the Calot’s triangle is cleared from all fat to visu-
alize only two structures: the cystic artery and 
duct. Th is concept is known now as the “Critical 
View of Safety”. However it was left  to the sur-
geon to decide the safest method to reach this 
critical view without causing injury. 

Failure to identify the correct anatomy of Calot’s 
triangle can lead to intraoperative bleeding 
which is a challenging surgical complication that 
increases the rate of conversion to open surgery. 
Th e reported incidence of conversion to open 
surgery because of blood vessel injuries is ap-
proximately 0%-1.9% during laparoscopic cho-
lecystectomy, and its mortality is about 0.02%.6,7 
In addition, intraoperative bleeding may render 
the surgical fi eld unclear and lead to injury of the 
extrahepatic bile duct or intraabdominal organs.

One of the anomalies of Calot’s triangle that 
may have a worrisome outcome is the Moyni-
han’s hump, in which the right hepatic artery 
has a tortuous course inside Calot’s triangle and 
be mistaken for cystic artery and inadvertently 
ligated resulting in liver necrosis.8 Th e cystic 
artery in this condition is typically short and it 
may get easily avulsed from the hepatic artery if 
excessive traction is applied to the gallbladder. 
Presence of a Moynihan’s hump should be sus-
pected when an unusually large ‘cystic artery’ is 
viewed through the laparoscope.

In the literature, few reports described a variant 
course of the right hepatic artery.6,9 It is a rare 
anomaly when the right hepatic artery origi-
nates from the superior mesenteric artery or 
aorta instead of the celiac trunk. 

In the presenting case, the right hepatic artery 
enters the Calot’s triangle in front of the cystic 
duct, then creates a Moynihan’s hump. Th e big 
size of the artery raised our suspicion that it was 
the right hepatic artery rather than the cystic ar-

Figure 3: Th e course of the variant right hepatic artery 
aft er removal of the gall bladder.

Figure 1: Variant right hepatic artery 
(RHA) traversing Calot’s triangle to gall 
bladder bed.

Figure 2: Th e variant right hepatic artery 
(RHA) gives a high short cystic artery before 
it enters the liver in unusual anterior location.
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tery. Using the “Critical view of safety” was very 
useful and prevented us from ligating the right 
hepatic artery. Th e right hepatic artery was sur-
prisingly passing in the gall bladder bed which 
is extremely rare. Th is situation necessitated dis-
section to be close to the gallbladder rather than 
the liver parenchyma. In addition, we were ex-
pecting short cystic artery that required meticu-
lous dissection of the gallbladder from its bed. 

Ding YM et al6 described the variant right he-
patic artery as a rare anomaly of vascular supply 
of biliary system. It diff ers only from our case 
as in his study it enters Calot’s triangle behind 
the portal vein. Mishall et al9 studied the bili-
ary anomalies in cadavers. She faced one variant 
right hepatic artery that threw itself into the con-
fi guration of a Moynihan’s hump, before enter-
ing the undersurface of liver. Th e convexity of 
the loop pointed downwards and to the right. 
Th e right hepatic artery gave rise to cystic artery 
at this point and then it fi nally ran posterior to 
reach the right lobe of the liver.

Conclusion:
In conclusion, a variant right hepatic artery is 
a rare condition that increase the risk of vessel 
ligation or injury during laparoscopic cholecys-

tectomy. Good understanding of the anatomy 
and following safe surgical techniques are essen-
tial during performing laparoscopic cholecys-
tectomy. In addition high index of suspicion of 
the surgeon and his anticipation are important 
to deal with unusual cases and avoid unneces-
sary complications.
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