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SUMMARY 
 

Hepatobiliary surgeries require extensive 
knowledge of variations in the origin and branching 
pattern of arteries extending from the coeliac trunk 
till the cystic artery. This study was aimed at docu-
menting all possible variations observed in the he-
patic arterial tree by meticulous dissection of livers 
in formalin-fixed cadavers. Twenty formalin-fixed 
cadavers were meticulously dissected to study the 
hepatic arterial variations. 

The common hepatic artery originated from the 
coeliac trunk, common hepatogastric trunk and 
common hepatosplenic trunk in 85%, 5%, and 5% 
respectively. It was absent in 5%. It gave rise to 
the gastroduodenal and proper hepatic arteries in 
85%, trifurcated into gastroduodenal, left and right 
hepatic arteries in 5%, and left hepatic, right hepat-
ic and cystic arteries in 5%. The proper hepatic 
artery continued from the common hepatic artery 
in 85%, and was absent in 15%. It bifurcated into 
left and right hepatic arteries in 45%, showed a 
trifurcating pattern in 20% cases, gave rise to 3 
separate hepatic branches in 5%, and continued 
as left hepatic artery alone in 15%. The left hepatic 
artery originated either from the proper hepatic 
artery or was a direct continuation of it in 85%, 
from the common hepatic artery in 10%, and the 
superior mesenteric artery in 5% cases. It gave 
rise to the cystic artery in 5%. The right hepatic 

artery originated from proper hepatic artery in 
70%, abdominal aorta in 5%, coeliac trunk in 10%, 
superior mesenteric artery in 5%, common hepatic 
artery trifurcation in 10%, and gave rise to the cyst-
ic artery in 80%. The cystic artery was absent in 
5%. Some of the findings have been reported in 
other studies, while some were newly reported in 
the present study. Knowledge of hepatic arterial 
variations is necessary to prevent complications 
involving several specialties including intervention-
al radiology, endovascular surgery, chemothera-
peutic procedures, hepatobiliary surgery as well as 
living donor liver transplantation surgeries. 

 
Key words: Common hepatogastric trunk – Com-
mon hepatosplenic trunk – Common hepatic artery 
– Proper hepatic artery trifurcation – Middle hepat-
ic artery 

 
INTRODUCTION 
 

The hepatic arterial anatomy begins at the coeli-
ac trunk, which originates from the abdominal aor-
ta and gives rise to three branches: namely, the 
splenic artery, left gastric artery and the common 
hepatic artery (CHA). The CHA, after giving rise to 
the gastroduodenal artery, continues as the proper 
hepatic artery, which then divides into right and left 
hepatic branches (RHA & LHA respectively), sup-
plying the respective hepatic lobes through several 
intrahepatic branches. The cystic artery (CA) com-
monly arises from the RHA, passes posterior to 
the common hepatic duct and through the middle 
of the Calot’s triangle to supply the gallbladder. 
The Calot’s triangle is bounded medially by the 
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common hepatic duct, laterally by the cystic duct 
and superiorly by the inferior border of the liver 
(Standring, 2008). 

French surgeon and anatomist Claude Couinaud 
is widely acknowledged for his pioneering work 
and contributions to hepatobiliary surgery. Sherif 
Abdel-Misih and Mark Boomston, in their study on 
the anatomy of the liver, refer to Couinaud’s earlier 
work titled Foie: Études anatomiqueset chirurgi-
cales (The Liver: Anatomic and Surgical Studies). 
According to Couinaud, hepatic surgery is entirely 
an anatomical exercise. He demonstrated that 

mere knowledge of external surface anatomy does 
not suffice in hepatic surgeries. Thorough under-
standing of the vascular and biliary anatomy, 
which form the basis of hepatic functional anato-
my, is essential (Abdel-Misih and Bloomston, 
2010). 

The hepatobiliary and pancreatic systems are 
subject to a vast number of medical and surgical 
procedures in lieu of the many pathological condi-
tions associated with these systems. Gallstone 

Fig 1. This figure shows the (I) coeliac trunk giving rise 
to the (H) splenic artery, (G) left gastric artery and the 
(F) common hepatic artery. After giving rise to the (E) 
gastroduodenal artery, the common hepatic artery con-
tinues as the (D) proper hepatic artery which then di-
vides into the (B, C) right and left hepatic arteries. The 
cystic artery (A) originates from the right hepatic artery 
and travels through the Calot’s triangle to supply the 
gallbladder. 

Fig 2.  Common hepatogastric trunk (G) giving rise to 
the (E) left gastric artery and the (C) common hepatic 
artery while the (H) splenic artery arises separately from 
the abdominal aorta. The main left hepatic artery is a 
continuation of the (A) proper hepatic artery which in turn 
continues from the common hepatic artery after the latter 
gives rise to the (D) gastroduodenal artery. The (I) right 
hepatic artery originates directly from the abdominal 
aorta while the (F) accessory left hepatic artery has a 
separate origin on the hepatogastric trunk. The (B) cystic 
artery arises from the right hepatic artery within the 
Calot’s triangle and supplies the gallbladder.  

Fig 3. Common hepatosplenic trunk (C) giving rise to the 
splenic artery and common hepatic artery. The (B) gas-
troduodenal artery originates from the common hepatic 
artery and the latter then continues as the (A) proper 
hepatic artery which enters the liver as the main left he-
patic artery; while an (E) accessory left hepatic artery 
originates as a separate branch from the common 
hepatosplenic trunk. The (D) stump of the left gastric 
artery can also be seen on the hepatosplenic trunk. The 
(F) right hepatic artery originates from the superior mes-
enteric artery and travels through the Calot’s triangle, 
giving rise to the (G) cystic artery which supplies the 
gallbladder.  

Fig 4. Here the common hepatic artery (E) originating 
from the (F) coeliac trunk, giving rise to the (D) gastrodu-
odenal artery and then (C) trifurcating into (A) left hepat-
ic artery, (B) right hepatic artery and (G) cystic artery. 
The (H) accessory right hepatic artery originates from 
the superior pancreaticoduodenal artery and enters the 
right lobe of the liver.  
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diseases have shown an upward trend lately due 
to changing lifestyle and dietary habits, thereby 
increasing the incidence of endoscopic retrograde 
cholangiopancreatography procedures and chole-
cystectomies performed to treat the same. Con-
genital anomalies such as choledochal cyst, 
though rare, still require surgical management 
should they occur in a patient. The liver offers a 
fertile bed for harboring infections and infestations, 
due to its highly vascular nature. Portal hyperten-
sion and its many complications may require surgi-
cal modalities of treatment where medical thera-
pies fail. Chronic pancreatitis is an equally com-
mon clinical entity with the rising incidence of alco-
hol consumption and gallstone diseases. Carcino-
ma of the gallbladder is the fifth most common 
cancer and the most common cancer of the biliary 
tree, while adenocarcinoma of the pancreas is the 
most common malignancy of the pancreas; and 
both conditions require surgical resection as the 
main curative treatment option (Rajagopalan, 
2012; Min-Jie et al., 2013). Anatomical variations 
involving the origin and branching patterns of the 
arterial tree from the coeliac trunk till the cystic 
artery are very common, with incidences of 9.5%, 
38.2%, and 11% for the coeliac trunk (Mburu et al., 
2010; Ugurel et al., 2010; Osman and Abradou, 
2016), 25.8%, 35.5%, and 48% for the hepatic ar-
teries (Todo et al., 1987; Ugurel et al., 2010; Ah-
med et al., 2016); and the cystic artery showed 
variant origins in 7.5% and 20.7% cases (Aristotle, 
1999; Dandekar and Dandekar, 2016). Therefore, 
knowledge of these variations is of great surgical 
relevance to prevent complications involving 
hepatobiliary and pancreatic surgeries. 

The objective of this study was to carefully ob-
serve and document the variations seen in the 
origin and branching pattern of the hepatic arterial 
tree by meticulous dissection of livers in formalin-

fixed cadavers. 
 

MATERIALS AND METHODS 
 

After prior Institutional ethical committee clear-
ance, twenty formalin-fixed cadavers from the 
anatomy department were taken and meticulous 
dissection was performed. These cadavers had 
ages ranging from 18 to 50. The authors are una-
ble to reveal their names and genders, as they 
were cadavers donated by a voluntary body dona-
tion program that involves confidentiality. 

In each cadaver, the stomach was removed tak-
ing care of the coeliac trunk, and the inferior bor-
der of the liver was cut to expose the Calot’s trian-
gle to dissect and visualise the arterial pattern 
properly. The coeliac trunk was identified on the 
abdominal aorta, and the course of its branches 
were traced until the origin of the cystic artery. All 
the variations observed in the present study were 
noted, and specimens were photographed. 

 
RESULTS 
 

Two cadavers were found to be having a normal 
arterial anatomy from the coeliac trunk till the cyst-
ic artery (Fig. 1). 

Table 1 depicts the observations in branching 
pattern of celiac trunk in relation to CHA. 

Thus it was observed that the CHA took origin 
from Coeliac trunk directly in 85% (17/20) of the 
cadavers, from common hepatogastric trunk in 5% 
(1/20), from common hepatosplenic trunk in 5% 
(1/20), and was found to be absent in 5% (1/20) of 
the cadavers. In this body the RHA was directly a 
branch of the coeliac trunk, and the LHA was a 
branch of the superior mesenteric artery. Also, in 
the body with the absent CHA, the coeliac trunk 
and the superior mesenteric artery were found ad-

    Percentage Number of 

1 Coeliac trunk giving rise to splenic artery, left gastric artery and CHA  80%  16 

2 

Coeliac trunk arising as a common hepatogastric trunk (which further divided into 

left gastric artery & CHA). The splenic artery arises separately from the ab-

dominal aorta while an accessory LHA takes its origin on this common trunk. 

[Fig. 2] 

5% 1 

3 

Coeliac trunk arising as a common hepatosplenic trunk (which divided into splen-

ic artery and CHA). The left gastric artery and an accessory left hepatic artery 

have separate points of origin on this common trunk [Fig. 3]. 

5% 1 

4 
Coeliac trunk giving rise to splenic artery, left gastric artery, CHA and RHA 

(quadfurcation of coeliac trunk) 
5% 1 

5 

Coeliac trunk giving rise to splenic artery, left gastric artery and RHA- In this 

body the RHA originated from the coeliac trunk and the LHA from the superior 

mesenteric artery. In the same body the origin of the coeliac trunk and the supe-

rior mesenteric artery were found adjacent to each other on the abdominal aorta 

[Fig. 6]. 

5% 1 

Table 1.  Table depicting variations in branching pattern of celiac trunk in relation to CHA.  
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jacent to each other on the abdominal aorta (Figs. 
2, 3, 6). 

The CHA showed the following types of branch-
ing patterns. The CHA gave origin to gastroduode-
nal artery and continued as proper hepatic in 85% 
(17/20) of the cadavers. In one of these bodies the 
CHA gave rise to two gastroduodenal arteries; and 
in another body, it gave an additional branch to the 
common hepatic duct. The CHA was seen trifur-
cating into gastroduodenal artery, LHA and RHA in 
5% (1/20) of the cadavers and it trifurcated into 
LHA, RHA and cystic artery in 5% (1/20) of the 
cadavers (Fig .4). As observed earlier, in 5% 
(1/20) cadavers, the CHA was found to be absent 
(Fig. 6). 

The proper hepatic artery originated as a contin-
uation of CHA after it gave rise to the gastroduode-
nal artery in 85% (17/20) of the cadavers. It was 
absent in 15% (3/20) of the cadavers. In one of 
these 3 cases it was absent due to an absence of 
the CHA (where the RHA was a branch of the coe-
liac trunk and the LHA was a branch of the SMA), 
and in the remaining two due to the CHA trifurcat-
ing into gastroduodenal, LHA, RHA and LHA, RHA 
and cystic arteries respectively. 

Regarding the branching pattern of the proper 
hepatic artery, which was observed in 85% (17/20) 
of the cadavers, it was seen to be bifurcating into 
LHA and RHA in 45% (9/20) of the cadavers, and 
trifurcating into LHA, middle hepatic artery and 
RHA in 15% (3/20) of the cadavers (Fig. 5). It tri-
furcated into LHA, RHA and cystic artery in 5% 
(1/20), and gave rise to 3 separate branches 
namely LHA, middle hepatic artery and RHA in 
another 5% (1/20) of the cadavers. The proper 
hepatic artery continued as the main LHA in 15% 
(3/20) of the cadavers. 

In one of these cadavers, the RHA was found to 
be a branch of the abdominal aorta, and in the oth-
er it was a branch of the superior mesenteric artery 
(Figs. 2, 3). In the 3rd cadaver, the left hepatic ar-
tery continuing from the proper hepatic artery, fur-

ther divided into three hepatic branches and en-
tered the left lobe of the liver. In this case the RHA 
was a direct branch of the coeliac trunk. 

The LHA was found to be a branch of proper he-
patic artery in 70% (14/20) of the cadavers. It was 
a continuation of the proper hepatic artery in 15% 
(3/20) of the cadavers. In two of these bodies there 
was also an accessory LHA taking origin from the 
coeliac trunk (Figs. 2, 3). The course of the RHA in 
these three cadavers is as described above. The 
LHA took origin from the CHA trifurcation in 10% 
(2/20) of the cadavers. As observed earlier, in one 
of the bodies the CHA trifurcated into gastroduode-
nal, LHA, RHA and in the other into LHA, RHA and 
cystic arteries (Fig. 4). The LHA was a direct 
branch of the superior mesenteric artery in 5% 
(1/20) of the cadavers (Fig. 6). The LHA divided 
into two or more smaller hepatic branches in 95% 
(19/20) of the cadavers and gave rise to cystic ar-
tery in 5% (1/20) of the cadavers (Fig. 6). 

The RHA took origin as a branch of the proper 
hepatic artery in 70% (14/20) of the cadavers. In 
one of these bodies there was also an accessory 
RHA taking origin from the superior mesenteric 
artery. The RHA took origin from the abdominal 
aorta in 5% (1/20), from the coeliac trunk in 10% 
(2/20) and from CHA trifurcation in 10% (2/20) of 
the cadavers. In the body showing CHA trifurca-
tion, there was an accessory RHA from the superi-
or pancreaticoduodenal artery (Figs. 2, 6, 4). The 
RHA took origin from the superior mesenteric ar-
tery in another 5% (1/20) of the cadavers (Fig. 3). 
Thus, two accessory RHAs were observed in the 
present study, one originating from the superior 
mesenteric artery and the second from the superi-
or pancreaticoduodenal artery. The RHA gave rise 
to cystic artery and other smaller hepatic branches 
in 80% (16/20) of the cadavers. In 20% (4/20) of 
the cases it gave rise to only two or three hepatic 
branches. The origin of the cystic artery in these 4 
cases is detailed with cystic artery. 

The cystic artery was seen taking origin from 

Fig 5. The common hepatic artery (C) is giving rise to 
(B) gastroduodenal artery and then continuing as the (A) 
proper hepatic artery which in turn divides into left hepat-
ic, intermediate hepatic and right hepatic artery.  

Fig 6. This figure shows the (D) coeliac trunk and (E) 
superior mesenteric artery originating side by side on the 
abdominal aorta. The (C) right hepatic artery originates 
from the coeliac trunk while the (B) left hepatic artery 
originates from the superior mesenteric artery and then 
gives rise to the (A) cystic artery.  
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RHA in 80% (16/20) of the cadavers. In one of 
these bodies double cystic arteries were observed, 
in which both the arteries came from different parts 
of the same RHA. In another body, it was ob-
served that an accessory cystic artery arose from 
an accessory RHA, which arose from the superior 
mesenteric artery. The cystic artery took origin 
from proper hepatic artery trifurcation in 5% (1/20) 
and from CHA trifurcation (LHA, RHA and cystic 
artery) in another 5% (1/20) of the cadavers. It 
arose from LHA in 5% (1/20 cadavers), and was 
absent in 5% (1/20) of the cadavers. In this body it 
was assumed that the gallbladder was supplied by 
intrahepatic branches from the liver bed. 

 
DISCUSSION 
 

The present study describes the hepatic artery 
and its branches from their point of origin in the 
coeliac trunk. It notes any variations in the origin or 
branching pattern. While many findings reported in 
the present study have been reported earlier, there 
are a few which have been mentioned for the first 
time in this study. 

In the present study, the origin of the coeliac 
trunk and the superior mesenteric artery from the 
abdominal aorta were found very close to each 
other in 5% (1/20) of the cadavers. A similar find-
ing was reported by Pulakunta et al. (2008) in a 43
-year-old male cadaver. During X-ray angiography 
and catheter insertion, knowledge of the relative 
distance indexes and the position of the arteries 
on the abdominal aorta may help reduce the prob-
ability of iatrogenic injuries to the patient 
(Takahashi et al., 2013; Araujo Neto et al., 2015). 
The coeliac artery and the superior mesenteric 
artery are both used as landmarks for locating the 
position of the renal artery, and this is important 
when carrying out procedures such as diagnostic 
arteriography and endovascular interventions for 
various vascular diseases (Pennington and 
Soames, 2005). A variation in position of these 
arteries could be misleading in the above proce-
dures. 

During the 4th week of intrauterine life, four ven-
tral splanchnic roots arise from the abdominal aor-
ta to supply the yolk sac. These arterial roots are 
connected to each other via longitudinal ventral 
anastomoses running parallel to the abdominal 
aorta. Eventually the first, second and third roots 
fuse with each other to form the coeliac trunk with 
the three usual branches of the coeliac trunk – the 
splenic artery, left gastric artery and the common 
hepatic artery arising at the longitudinal anastomo-
sis. The fourth root forms the superior mesenteric 
artery, which remains connected to the first three 
fused roots via the longitudinal anastomosis. If 
there is any deviation in this process of fusion, and 
if the separation occurs at a higher level than nor-
mal, then one of the branches of the coeliac trunk 
may arise from the superior mesenteric artery, im-

plying that we may get a bifurcation pattern that 
may present as a common hepatosplenic or com-
mon hepatogastric trunk (Malnar et al., 2010; Pra-
kash et al., 2012; Torres et al., 2015; Sangari and 
Mtui, 2016). 

In the present study, the coeliac trunk was seen 
arising as a common hepatogastric trunk in 5% 
(1/20) of the cadavers, and there was also an ac-
cessory left hepatic artery originating from this 
trunk. A study by Osman and Abdrabou (2016) 
reported this in 0.6% cases. Their study reported 
the Uflacker classification of coeliac trunk varia-
tions, wherein the hepatogastric trunk as observed 
in the present study was classified as type III. Just 
like in this study, the splenic artery did not origi-
nate from the coeliac trunk, but separately from the 
abdominal aorta in close relation to the common 
hepatogastric trunk. However, there was no acces-
sory LHA seen arising from the hepatogastric 
trunk. The authors state that it is important to know 
the normal and variant vascular anatomy before 
any surgical interference for treatment of benign 
and malignant disease of the foregut and midgut, 
as well as for liver transplantation and aortic vas-
cular surgeries. 

The present study reports the coeliac trunk aris-
ing as a common hepatosplenic trunk, which also 
gave rise to an accessory left hepatic artery in 5% 
(1/20) of the cadavers. In a previous study by Mbu-
ru et al. (2010), this finding was reported in 13.1% 
of the Kenyan population, but there was no finding 
of an accessory LHA. The present study reports a 
lower incidence of this variation compared to that 
reported by Mburu et al. (2010). 

A study conducted by Sangari and Mtui (2016) 
reported that in an 80-year-old cadaver, both a 
common hepatosplenic and a common hepatogas-
tric trunk were seen taking origin form the ab-
dominal aorta. The common hepatosplenic trunk 
divided into the common hepatic artery 
(terminating as the gastroduodenal and right he-
patic arteries) and splenic artery and the common 
hepatogastric trunk divided into the replaced left 
hepatic artery and left gastric artery. While there 
was no observation of an accessory left hepatic 
artery from either of the two trunks, there was how-
ever the finding of the left inferior phrenic artery 
taking its origin from the common hepatic artery 
and the oesophageal arteries arising from the re-
placed left hepatic artery to supply the lower end of 
the oesophagus. These findings stress the im-
portance of prior visualisation of the hepatic arteri-
al anatomy using diagnostic angiography, neces-
sary for procedures such as hepatic arterial infu-
sion chemotherapy, wherein one would have to 
place two separate catheters because of the differ-
ing origins of the right and left hepatic arteries. 

The left inferior phrenic artery arising from the 
common hepatic artery supplied the diaphragm 
and gave rise to the superior suprarenal artery, 
which supplied the left adrenal gland. While per-
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forming surgical interventional procedures involv-
ing the common hepatic artery, awareness of the 
existence of such a variation can help preserve 
arterial supply to the diaphragm and the left adren-
al gland. The authors also stressed the fact that, if 
a need arises to ligate the left gastric artery during 
surgical procedures and one isn’t mindful of the 
possibility of a common hepatogastric trunk giving 
rise to left hepatic artery, there could be ischaemic 
damage to the left lobe of the liver. 

As mentioned above, the finding of an accessory 
left hepatic artery was obtained in 10% (2/20) ca-
davers – one from the common hepatosplenic and 
the other from the common hepatogastric trunk. 
Sankar et al. (2011) reported finding an accessory 
left hepatic artery from the common hepatogastric 
trunk in a 51-year-old male cadaver, which also 
had a common hepatosplenic trunk from which the 
main left hepatic artery eventually took origin – 
from the proper hepatic artery within the course of 
this trunk. The finding of an accessory left hepatic 
artery from the common hepatosplenic trunk in this 
study bore some similarity to the finding of an ac-
cessory hepatic artery from the common hepato-
splenic trunk in 5% (2/40) of the cadavers dissect-
ed in a study by Olewnik et al. (2017); but here it 
was an accessory right hepatic artery instead of an 
accessory left hepatic artery. One plausible im-
portance of such a finding as mentioned by Sankar 
et al. (2011) is the maintenance of arterial supply 
to the respective lobe of the liver via such acces-
sory hepatic arteries in case of obstructions involv-
ing the common hepatic or the proper hepatic ar-
teries. 

In the present study the proper hepatic artery 
was absent in 15% (3/20) of the cadavers. This 
was either due to absent CHA or due to trifurcation 
of CHA into gastroduodenal, LHA, RHA and LHA, 
RHA, cystic arteries respectively. The case of the 
absent CHA showed the arterial supply of the liver 
to be derived from two different sources – the RHA 
from the coeliac trunk and the LHA from the supe-
rior mesenteric artery. A similar finding was report-
ed by Gurgacz et al. (2011), who mentioned of a 
cadaveric liver receiving arterial supply from three 
different sources (hence the absence of proper 
hepatic artery was seen here as well) – namely 
LHA arising from the left gastric artery, RHA aris-
ing from the superior mesenteric artery and middle 
hepatic artery arising from the CHA, in turn a 
branch of the common hepatosplenic trunk. Trifur-
cating CHA is a finding that has been deemed ra-
re, as reported by Badagabettu et al. (2012, 2016) 
in two separate cadaveric studies conducted, and 
in both studies the CHA trifurcated into gastroduo-
denal artery, LHA and RHA. The study conducted 
by Gurgacz et al. (2011) reports of the CHA trifur-
cating into gastroduodenal artery, LHA and right 
gastric artery. All the three studies reported the 
absence of a proper hepatic artery due to such 
findings obtained. Even if the trifurcating pattern of 

CHA is detected by computerised tomography, the 
varied branching pattern makes hepatic arterial 
infusion chemotherapy a difficult technique to con-
duct (Badagabettu et al., 2012). 

The present study reported the proper hepatic 
artery trifurcating in 20% (4/20) of the cadavers. In 
one body it was found to divide into left hepatic, 
right hepatic and cystic arteries. In three bodies it 
was found to divide into left hepatic, middle hepatic 
and right hepatic arteries. In a previous study by 
Michels (1966), it was reported that the middle 
hepatic artery originated from the proper hepatic 
artery (though not as a trifurcation of the proper 
hepatic artery) in 10% cases. The present study 
reports a 15% incidence of the middle hepatic ar-
tery while in a cadaveric study by Jin et al. (2008), 
the proper hepatic artery gave rise to the middle 
hepatic artery in 4.8% of the cases studied. This 
artery is said to supply the segment IV of the liver 
as per Couinaud’s classification, and hence is of-
ten referred to as the segment IV artery. Identifying 
the middle hepatic artery is important during the 
hepatic resection surgeries, and accidental dam-
age to the artery may result in ischaemic cholangi-
opathy and hepatic artery thrombosis (Alghamdi et 
al., 2017). The importance of the middle hepatic 
artery has increased in last few years because of 
increase in the number of living donor liver trans-
plantations as well as split liver transplantations 
wherein a intraoperative damage to this artery may 
cause ischaemic necrosis in the donor liver ham-
pering donor safety (Jin et al., 2008; Alghamdi et 
al., 2017). 

The present study found the origin of the main 
RHA from the superior mesenteric artery in 5% 
and origin of the accessory RHA from the superior 
mesenteric artery in 5% (1/20) of the cadavers. In 
a previous study by Sureka et al. (2013), the RHA 
arose from the superior mesenteric artery in 13.5% 
patients and the accessory RHA arose from supe-
rior mesenteric artery in 3.5% patients. Besides 
being of importance in liver transplant surgeries, 
these variations are also important in surgeries 
related to malignancies of the head of pancreas. 
The author states that these patients may already 
be jaundiced, and since the anomalous RHA 
courses posterior to the portal vein, care needs to 
be taken to preserve this artery to preserve the 
arterial supply to the liver and prevent liver necro-
sis. 

The present study reports of double cystic arter-
ies in 5% (1/20) of the cadavers, with both the 
cystic arteries originating separately from various 
parts of the same RHA within the Calot’s triangle. 
Double cystic arteries have been reported by Ding 
et al. (2007) (12.2%), Polguj et al. (2014) (in one 
73-year-old male cadaver) and Dandekar and 
Dandekar (2016) (28%). The finding of double 
cystic arteries in this study falls in Group I of Ding 
et al. (2007), laparoscopic classification of cystic 
arterial anatomy in which the cystic artery passes 
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through the Calot’s triangle. A single cystic artery 
usually divides into superficial and deep branches 
at the gallbladder neck. When the deep branch is 
not visualised during surgery, it should arouse sus-
picion of the presence of another cystic artery, as 
often double cystic arteries are associated with 
congenital absence of deep branch of cystic ar-
tery. Often, this second cystic artery is detected 
only when it starts to bleed (Ding et al., 2007; Pol-
guj et al., 2014; Dandekar and Dandekar., 2016). 

This study reports of only hepatic arterial varia-
tions and no correlation has been made with any 
other arterial systems. However, an interesting 
observation has been made by Ugurel et al. 
(2010), wherein they found a statistically signifi-
cant correlation between hepatic and renal arterial 
variations as observed in 27 out of 42 patients with 
renal artery variations. Whilst the development of 
these two organs are independent of each other, 
anomalous migration of the liver and the kidney 
during foetal life can trigger an aberration in the 
visceral and lateral supplying branches of the ab-
dominal aorta. Hence the authors emphasize the 
importance of using angiographic studies to detect 
arterial variations prior to any surgical or interven-
tional procedures, and advise that any variation 
observed in one arterial system should necessitate 
the search for variations in related arterial sys-
tems. 

Numerous arterial variations were obtained in 
this study, some having been reported in previous, 
studies but some such as the two mentioned be-
low have been reported for the first time. 

The proper hepatic artery was seen continuing 
directly as LHA and entering the left lobe of the 
liver in 15% (3/20) of the cadavers. Kumar et al. 
(2016) have reported a case of hepatic artery 
proper continuing as the RHA; it failed to give rise 
to LHA, which was seen originating from left gas-
tric artery. The authors mention that such aberrant 
supply to the liver is of great relevance during liver 
transplant surgeries. 

In 5% (1/20) cadavers, an accessory RHA was 
seen originating from the superior pancreaticoduo-
denal artery in 5% (1/20) of the cadavers. Here the 
main RHA took origin from the CHA trifurcation. 

The above two findings of proper hepatic artery 
continuing as left hepatic artery and origin of ac-
cessory RHA from the superior pancreaticoduode-
nal artery have, to the best of our knowledge, not 
been reported before. 

 
CONCLUSION 
 

Endovascular interventions, diagnostic arteriog-
raphy and infusional chemotherapy are a few pro-
cedures which can become difficult in the pres-
ence of an aberrant arterial anatomy. It is im-
portant for a surgeon to judge whether an artery is 

replaced (supplying the whole liver lobe) or acces-
sory (supplying a part of the liver lobe). This is es-
pecially important during transplant surgeries as 
any wrong ligation can lead to segmental or liver 
lobe necrosis (Arnold et al., 1991; Weiglein, 1996). 

A sound knowledge of hepatic and cystic arterial 
variations is also necessary for surgeons during 
cholecystectomy procedures to prevent iatrogenic 
injuries in this region and conversion of laparo-
scopic to open cholecystectomy thereby reducing 
mortality and morbidity due to intra and postopera-
tive complications (Kavitha, 2015). 

 
EXPERIENCE OF THE PERSONS WHO PER-
FORMED THIS STUDY 
 

This study was a “short term studentship” project 
selected and sanctioned by the Indian council of 
medical Research (ICMR). Such projects give the 
researchers a period of around 3 months in which 
to complete the study. While carrying out the re-
search the authors found themselves developing 
great insight into the subtleties and nuances of 
dissecting around a small space. Given the short 
period of time, the sample size was limited to 20 
cadavers. The authors were motivated to pursue 
this topic owing to its immense clinical signifi-
cance, spreading across interventional radiological 
and surgical procedures alike. Such a dissection 
was relatively new to some of us as a detailed 
study in and around the hepatobiliary region was 
not a part of the undergraduate course material. 
The authors experienced that there was very little 
space to carry out this dissection due to presence 
of other related viscera in situ and gave the re-
searchers an idea about challenges faced by sur-
geons when operating in such limited space. The 
authors learnt to apply their theoretical knowledge 
to identify structures as well as label the variant 
arteries and developed their dissecting skills. They 
were finally rewarded to observe findings they had 
read so much about and also found some new 
ones to add to the existing wealth of information 
present on this subject matter! 

 
LIMITATIONS OF THE STUDY 
 

This research was conducted as part of the Indi-
an Council of Medical Research, Short Term Stu-
dentship program. The authors were given only 
three months to carry out this work. Hence the 
sample size was limited to only 20 cadavers, dis-
section of which was most suitable to achieve the 
set target in the given time. Thus the present study 
has limitation of sample size. In future similar study 
could be carried out with a larger sample size. The 
findings in present study could also be researched 
using more advanced methods of study available 
in recent times, such as use of contrast media in 
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angiographic analysis. 
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