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ANATOMIC VARIATIONS
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Abstract A variation in liver vascularization was dis-
covered in a 50-year-old man. A single common hepatic
artery was found to be responsible for vascularization of
the entire liver. This artery was unusual in that it formed
the first branch of the superior mesenteric artery,
crossing the portal trunk shortly after its origin, and
passed in front of the portal vein to reach the hilum of
the liver, where it divided into a right and a left branch.
This artery was a true common hepatic artery because a
gastroduodenal artery emerged from it 2 cm after its
origin. A common hepatic artery originating from the
mesenteric artery and passing in front of the portal vein
has never been described before. The patient had a
second anatomical variation: the left gastric artery and
the splenic artery arose directly from the aorta, without
celiac trunk separation. This observation confirms the
importance of carrying out a precise vascular assessment
before all types of hepatic or pancreatic surgery, to
identify possible variations in the number or trajectory
of hepatic arteries.
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Case report

The patient was a 50-year-old man presenting an
obstructive left colon tumor associated with multiple
hepatic metastases in both lobes. The treatment selected
consisted of ablation of the primary tumor by left co-
lectomy and the insertion during surgery of a catheter
into the hepatic artery for chemotherapy. This decision
was based on the large number of hepatic lesions. Arte-
riography or angiography must be carried out before the
implantation of an arterial artery for chemotherapy, to
determine the vascularization pattern of the liver [22].

The catheter must be positioned in the hepatic artery
proper, via the gastroduodenal artery, to ensure that the
chemotherapy product diffuses throughout the hepatic
parenchyma. All the other accessory hepatic arteries
must be identified and linked.

Angiography (with reconstruction) (Figs. 1, 2, 3, 4)
demonstrated atypical liver vascularization, with no sep-
arate celiac trunk. The splenic artery and the left gastric
artery arose separately and directly from the aorta. A
common hepatic artery originating from the right side of
the superior mesenteric artery was responsible for vascu-
larization of the entire liver. The patient had no right
hepatic artery or left hepatic artery. The trajectory of this
artery was extremely unusual as it passed in front of the
portal trunk, whereas the right hepatic artery (which may
arise from the superior mesenteric artery) is always found
behind the portal trunk, and lateralized on the right.

This patient underwent surgery and the arterial
catheter for chemotherapy was inserted into the com-
mon hepatic artery via the gastroduodenal artery.
Postsurgical arteriography confirmed that the catheter
had been correctly positioned.

Discussion

The arterial vascularization of the liver and variations of
the hepatic artery had been reported on many occasions,
beginning with Haller’s description of variations of the



Fig. 1 Late portal CT scan; black arrow common hepatic artery

arising from the superior mesenteric artery and passing in front of

the portal vein

Fig. 2 Arterial CT scan; black arrow common hepatic artery
arising from the superior mesenteric artery and passing in front
of the portal vein

celiac trunk in 1756 [10], and including the reports by
Adachi in 1928 [1], Flint in 1923 [8] and Michels in 1955
[16].

In 70% of cases, the liver is vascularized by a median
hepatic artery, derived from the celiac trunk, which di-
vides, generally in the middle section of the hepatic
pedicle, into a branch destined for the left lobe and a
branch destined for the right lobe of the liver [5, 7, 11].

In 1966, Michels [17] described and classified ten
anatomical variations observed in 200 autopsies (Fig. 5).
This classification was completed by Hiatt in 1994,

The persistence and/or abnormal regression of the
embryonic hepatic arteries (of which there are three)
account for the most frequent variations [2, 4]. Two
aberrant types of hepatic artery are particularly com-
mon. An “accessory’ hepatic artery is a vestigial left or
right embryonic artery that coexists with the normal
common hepatic artery. A “replacement” artery is an
embryonic artery that persists after birth in the absence
of a common hepatic artery originating from the celiac
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Fig. 3 Aortic angiography / splenic artery arising from the aorta; 2
left gastric artery arising from the aorta and 3 common hepatic
artery arising from the superior mesenteric artery

Fig. 4 Arterial reconstruction / common hepatic artery; arrow
superior mesenteric artery

trunk. However, some studies [9, 18] have shown that
accessory hepatic arteries vascularize a specific hepatic
territory, the size of which depends on their diameter
and that these arteries should therefore be considered to
be replacement arteries.

The existence of a common hepatic artery vascular-
izing the entire liver but not originating in the celiac
trunk has been reported in other series, and accounts for
2-5% of cases [11, 20, 23]. If this common hepatic artery
originates from the superior mesenteric artery, it is
classified as type IX according to the classification of
Michels (accounting for 2.5% of cases in this series) or
as type V according to the classification of Hiatt (1.5%
of the series). Embryology may account for this varia-
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Fig. 5 Michels’ classification: SMA superior mesenteric artery;
LGA left gastric artery; GDA gastroduodenal artery; CHA
common hepatic artery; Br R and Br L right and left branches,

tion in the origin of the hepatic artery, but not for the
trajectory of the artery observed in this case. Indeed, if
partial persistence of the ventral longitudinal anasto-
mosis is observed, fusing the future superior mesenteric
and hepatic arteries, it may be considered a hepato-
mesenteric trunk independent of the celiac trunk [2]. In
this case, the type of variation encountered in the com-
mon hepatic artery resembles that of type IX, but the
situation is different. This artery reaches the hepatic
pedicle by passing in front of the portal vein, rather than
behind it and to the right like a right hepatic artery
originating from the superior mesenteric artery (Fig. 6).
This case therefore concerns a variation in the origin of
the common hepatic artery, with the division of the
hepatic artery proper and the gastroduodenal artery
occurring in a modal position.

Other studies have also reported Michels’ type IX
variation, but always with the hepatic artery passing
behind the portal vein: Sponza [21] in 2% of cases in a
series of patients undergoing arteriography; Covey [6]
identified two cases (0.3%) of common hepatic arteries

respectively, of the common hepatic artery; LHA left hepatic
artery; RHA right hepatic artery

originating from the superior mesenteric artery in a
series of 600 patients and Koops [15] identified this sit-
uation in 2% of a series of 604 arteriographies and de-
scribed a single case [13].

This trajectory, with a common hepatic artery origi-
nating from the superior mesenteric artery passing in
front of the portal vein, has never before been described.
Only one case [19] of an accessory right hepatic artery in
such a position has been described, and this artery did
not ensure vascularization of the entire liver.

During surgery, this artery was dissected to determine
its trajectory and for the insertion of an arterial catheter
for chemotherapy. It was found to correspond to the
first branch of the superior mesenteric artery on the right
side, originating 3 mm below the ostium. It followed a
vertical, ascending trajectory whereas accessory right
hepatic arteries follow an ascending but oblique trajec-
tory, turning towards the right for positioning behind
and to the right of the portal trunk. At its emergence, at
the upper edge of the pancreas, this artery crossed the
portal trunk, positioning itself in front of this structure.



Fig. 6 Operative view. Large arrow portal trunk; small arrow
common hepatic artery passing in front of the portal trunk

It therefore occupied the position of a common hepatic
artery, reaching the liver hilum and separating into a left
and a right branch. It gave rise to the gastroduodenal
artery about 25 mm after its origin (Fig. 6).

According to Jones [12], variations in one of the three
arteries of the celiac trunk are associated with at least
one other variation in 46% of cases. It is therefore
necessary to be extremely vigilant if a variation is dis-
covered during the perioperative period. In the case re-
ported here, there was another arterial variation
associated with an abnormal trajectory of the common
hepatic artery. Indeed, no separate celiac trunk could be
identified and the left gastric artery and the splenic ar-
tery arose directly from the aorta (Fig. 3).

In the series of 180 livers dissected with a view to
transplantation studied by Jones, the absence of a celiac
trunk, with the left gastric and splenic arteries arising
directly from the aorta was noted in 1% of cases.

This case confirms the considerable diversity of
variations of liver arterial vascularization, in terms of
both the number of arteries responsible for liver vas-
cularization and their trajectory. In this case, in which
it had been decided to insert an arterial catheter for
chemotherapy, particular attention was paid to pre-
surgical angiography, to determine the vascularization
pattern of the liver. The systematic use of this ap-
proach should be recommended for all liver surgery, as
is the case for transplantation [3, 14], but also for
pancreatic surgery, which might lead to damage to a
hepatic artery in an unusual position.
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