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SUMMARY

anatomical variations ranges from 20 to 50%

The most common pattern of hepatic arterial
anatomy includes the left and right hepatic
artery, both branching from the proper hepatic
artery. We present a case where an additional,
accessory hepatic artery, originating from
the gastroduodenal artery, was found during
anatomical dissection. The described artery
enters porta hepatis separately, not following the
left or right hepatic artery, which may implicate
that the accessory artery provides arterial
supply for the region defined as segments IVa
and IVb (according to Couinaud’s liver segment
classification). Such an extremely rare variation
of liver vascularization is poorly described in
the literature, and it is not included in any of the
currently valid classifications. The accessory
artery presented in our case could be significant in
clinical settings due to its impact on the outcome
of surgical procedures.

(Fonseca-Neto et al., 2017). Most typically, the
common hepatic artery is a branch of the celiac
trunk. After branching of the gastroduodenal
artery, the common hepatic artery continues
its course as the proper hepatic artery. Then it
bifurcates into the left and right hepatic artery,
which then enter the liver through the porta
hepatis. Multiple possible variants were classified
in 1966 by Michels. Michels and colleagues
performed a study on 200 dissections and
classified variants into ten categories (Michels,
1966). Later, Michels’ classification was modified
by Hiatt’s classification, in which six categories
were defined (Noussios et al., 2017). However,
according to the available literature and in
addition to our finding, there are some variations
of hepatic arterial vascularization that still cannot
be entirely classified. Being familiar with these
is crucial in surgical procedures relating to
hepatobiliary and pancreatic surgery. We report a
variant that is not described by either Michels’ or
Hiatt’s classification.
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INTRODUCTION
Hepatic arterial anatomy has been the subject
of many studies in recent literature. According
to the literature, the incidence of hepatic artery
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CASE REPORT
Here we present an anatomical variation of
liver vascularization found during anatomical
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dissection. The variation was recognized
upon opening the abdominal cavity and while
dissecting porta hepatis. We found the celiac
trunk originating from the abdominal aorta and
branching normally into splenic, left gastric and
common hepatic artery. Then, after arising from
the celiac trunk, the common hepatic artery
gave origin to its branch, the gastroduodenal
artery. After branching of the gastroduodenal
artery, the common hepatic artery ran further
as the proper hepatic artery and finally split
into the left and right hepatic artery, providing
standard vascularization pattern with cystic
artery arising from the right hepatic artery in the
cystohepatic triangle (Caloti). While the course
of the gastroduodenal artery was followed, its
additional branch was noticed. The artery was
parallel to the proper hepatic artery, medial to
the common hepatic duct, superficial to the right
hepatic artery, and at the level of the left hepatic
artery. The artery entered porta hepatis between

the right and left hepatic artery, just medial to
the common hepatic duct. The accessory artery
branched 6 mm after the gastroduodenal artery
rose from the common hepatic artery. The length
of the described accessory artery was 33 mm,
with a diameter of 3.5 mm. The diameter of the
left hepatic artery was approximately the same as
the accessory artery (4 mm), while the diameter
of the right hepatic artery was significantly larger
(6 mm).
Considering the course of the accessory artery
and the fact that it enters porta hepatis separately,
not following the left or right hepatic artery, we can
assume it provides arterial supply for the region
defined as segments IVa and IVb (according to
Couinaud’s liver segment classification).

COMMENTS
In 1966, Nicholas A. Michels established the
classification of variants of hepatic arterial supply

Fig. 1.- A – common hepatic artery; B - proper hepatic artery; C – left hepatic artery: D – right hepatic artery: E – gastroduodenal artery; F – accessory
artery; G – portal vein; circle – common hepatic duct, cut; arrow – right gastric artery, cut.
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dividing it into ten types (Michels, 1966). Type I
(Normal anatomy), II (left hepatic artery branching
from a left gastric artery), III (right hepatic artery
branching from a superior mesenteric artery) and
IV (right hepatic artery arising from the superior
mesenteric artery associated with the left hepatic
artery arising from the left gastric artery) are
most frequently found, according to Michels’
observations. Other variants of hepatic arterial
supply, including the presence of accessory
hepatic arteries or various combinations (type
V – X) are less frequent (Fonseca-Neto et al.,
2017). Later, in 1994, Jonathan R. Hiatt proposed
another classification as an add-on to Michel’s
systematization. Hiatt reduced Michels’ original
ten groups to five most commonly found types, and
introduced a sixth type of variation not previously
described. In Hiatt’s version, type 1 resembles a
classic pattern, type 2 replaced or accessory left
hepatic artery from the left gastric artery, and
type 3 replaced or accessory right hepatic artery
from the superior mesenteric artery. All the
double replaced patterns are put together in the
type 4 group. The common hepatic artery arising
from the superior mesenteric artery is defined
as type 5 or type 6 if branching directly from the
abdominal aorta (Hiatt et al., 1994). The last case
can also be considered as type 2b variation of
celiac trunk vascularization according to MarcoClement et al. (2016) classification. However,
some reports demonstrate that not all variations
are included in the existing classifications. One
of the most substantial reports regarding hepatic
artery variations performed by Gruttadauria et al.
(2001) showed that more than 6% of variations
are not covered by present systematization.
Gruttadauria et al. (2001) found, among
other variations, replaced right hepatic artery
originating from the renal artery, replaced right
hepatic artery originating from the left gastric
artery and the right hepatic artery from the
gastroduodenal artery. Koops et al. (2004) in their
study described a case of a replaced right hepatic
artery branching directly from the abdominal
aorta, whereas Löschner et al. (2015) reported
an accessory right hepatic artery arising directly
from the abdominal aorta. Winston et al. (2007)
in his publication reported a case of the replaced

right hepatic artery from gastroduodenal artery,
as well as a single case of the accessory artery for
segment IV originating from the gastroduodenal
artery, whereas Polguj et al. (2014) and Yamashita
et al. (2015) described an accessory right hepatic
artery arising from the gastroduodenal artery.
The embryological development of the liver
might be a possible explanation for vascular
variations of liver arterial supply. In early
gestation life, the liver is supplied from three
primary sources: the left hepatic artery from
the left gastric artery, the middle hepatic artery,
or common hepatic artery from the celiac trunk
and the right hepatic artery from the superior
mesenteric artery. During development, both
right and left fetal hepatic artery should obliterate,
leaving the whole liver vascularized by the middle
hepatic artery (future common hepatic artery). In
the case of partial or complete persistence of the
fetal vascular pattern, anatomical variations may
occur (Polguj et al., 2014; Noussios et al., 2017)
The clinical significance of accessory hepatic
artery lies in surgical procedures involving
the pancreatic head, bile duct, and liver.
Pancreaticoduodenectomy (Whipple’s procedure)
is a surgical procedure indicated in tumors of the
pancreatic head, ampulla, and distal bile duct.
Sometimes it can be performed in duodenal
resection and chronic pancreatitis (Karim et
al., 2018). During pancreaticoduodenectomy,
the gastroduodenal artery is ligated just distal
to its take-off from the proper hepatic artery. In
the case of an existing accessory hepatic artery
arising from the gastroduodenal artery, ligating
proximally to the branching of the accessory
hepatic artery may result in necrosis of the liver or
bile ducts. However, it should be kept in mind that
in case of malignant neoplasm of the pancreatic
head, due to the preservation of the accessory
hepatic artery, complete cancer resection may be
compromised (Madhu and Harish, 2013; Chawla
et al., 2018). Additional care should be taken in
case of hepatoduodenal ligament resection. In
liver transplantation, knowing the exact arterial
vascularization of the liver is crucial in preserving
complete blood supply to the graft or both grafts
in case of split liver transplantation (Madhu
and Harish, 2013). Furthermore, knowing exact
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vasculobiliary configuration in LDLT (living donor
liver transplantation) is mandatory in order to
prevent injuries and complications both in the
liver graft and in the remaining donor liver (Kishi
et al., 2010). Interestingly enough, Fouzas et
al. (2019) reported in their study the increased
incidence of early hepatic artery thrombosis in
grafts with anatomic variations. Taking all of the
stated into consideration, preoperative imaging
of liver blood supply is mandatory in order to
minimize complications during and after the
operative procedure (Winston et al., 2007).
A limitation of our presumption is that we do
not have any imaging or clinical proof of the
significance of our accessory artery. Even though
this finding may have a strong clinical impact, in
order to determine its true relevance additional
clinical test and research should be done.

Conclusion
Having in mind that numerous anatomical
variations, not included in any of existing
classifications, could be present, it is crucial to be
familiar with those deviations while performing
surgical procedures including hepatobiliary
system, pancreas, and duodenum. The presented
case of the accessory artery might be significant
in clinical settings due to its impact on intra- and
postoperative outcomes.
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