Case Report

Rare variation of the celiac trunk and
related review

Kadir Demirtas, MD, Nadir Gulekon, MD, PhD, Ayla Kurkcuoglu, MD, Alper Yildirim, MD, Rabet Gozl, PhD.

ABSTRACT

In this study, we report arare variation of the branching of the celiac trunk. During a routine abdominal dissection on a
female cadaver, we found the celiac trunk to emerge from the abdominal aorta as 2 roots named hepatogastric trunk and
hepatosplenic trunk. The hepatogastric trunk arises from the anterior surface of the abdominal aorta and dividesinto an
aberrant branch to the right lobe of the liver, a branch to the right hemi diaphragm, the left hepatic and the left gastric
arteries. The hepatosplenic trunk, which arises 1.5 cm below the hepatogastric trunk, gave off the common hepatic and
splenic arteries. The common hepatic artery divided into the gastroduodenal, the right branch to the hepatic and the
cystic arteries. It isimportant to know the variations of hepatogastric trunk and hepatosplenic trunk for the success of

surgical operations to the liver and radiological investigations of those regions.
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D uring the embryological stage, each metamer
consists of 3 pairs of arteries that originate from
the anterior, posterior, and lateral faces of the aorta.
Posterior pairs then grow as intestina arteries.
Primitive metameric intestinal arteries (vitellin
arteries) join to the longitudinal anterior anastomosis.
These metameric arteries, and ventral anastomosis
regress during development of the embryo and when
the embryo reaches nearly 9 mm, the celiac trunk,
superior mesenteric artery, and inferior mesenteric
artery become visible. When the embryo is
approximately 125 mm, the form of adult
vascularization is reached. However, in some cases,
one of these primitive arteries may not develop and
the anterior anastomosis result in variations.*2 The
celiac trunk is ashort (1.25 cm), and thick (7-20
mm) branch. It originates from the anterior aspect of
the aorta just below the aortic hiatus at the level of
12th thoracic vertebrae, travels anterolaterally, and
gives off 3 main branches, left gastric artery,
common hepatic artery, and splenic artery.3 Haller4

was the first to report 3 main branches of celiac
trunk. Vandamme and Bonte? reported the incidence
of these as 90% and 86% and other authors
illustrated the reported variations in the branching of
celiac trunk.> In this study, we report 2 rare
variations; the hepatogastric trunk and hepatosplenic
trunk in the same case. Our aim is to emphasize the
importance of the rare variations of these arterial
structures, which may lead to misinterpretation in
radiographic examinations and complications during
abdominal surgical procedures.

Case Report. During routine abdominal
dissection on a female cadaver, at the level of
thoracal 12th-lumbar 1st vertebrae, just below the
aortic hiatus, on the anterior aspect of abdominal
aorta, the hepatogastric trunk was observed.
Approximately one cm below and right to this root,
the hepatosplenic trunk was visible. The celiac trunk
was noticed to originate as 2 roots; inferior and
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Figure 1 - Variable branches of the celiac trunk from the anterior
view of the supramesocolonic area: hepatogastric trunk
(HGT), aberrant branch to the right lobe of liver (AB1),
aberrant branch to right hemidiaphragm (AB2), left
hepatic artery (LHA), left gastric artery (LGA),
esophageal ramie (RE), hepatosplenic trunk (HST),
splenic artery (SA), common hepatic artery (CHA),
gastroduodenal artery (GDA), right hepatic artery (RHA),
cystic artery (CA), and greater pancreatic artery (GPA).

superior, from the anterior aspect of abdominal
aorta a the level of thoraca 12th-lumbar 1st
vertebrae (Figures 1 & 2). The superior root wasin
the form of the hepatogastric trunk forming an arch
posterosuperiorly, giving 2 branches to the liver.
The thinner one originated from 1 cm of the
beginning of celiac trunk and proceeded to the right;
after 2 cm, divided into 2 smaller branches; one for
the right lobe of liver and the other for right hemi
diaphragm. The thicker branch originating from the
hepatogastric trunk crossed to the left lobe of the
liver (left hepatic artery). The last branch of
hepatogastric trunk was the left gastric artery going
to the lesser curvature of the stomach. Left gastric
artery here divided into 3 branches;, esophageal
ramie originated from the superior branch whereas
the other 2 were divided again into small branches
and followed to the lesser curvature (Figures1 & 2).
The inferior root was in the form of hepatosplenic
trunk and originated from the anterior surface of the
abdominal aorta 1 cm more distal to the superior.
This root gave off the branches of common hepatic
artery and splenic artery. The splenic artery was
positioned to the left along the superior edge of
pancreas, giving the branch of great pancreatic
artery before entering the splenic hilum. The
common hepatic artery was longer along the edge of
head of pancreas passing to the right superiorly. The
common hepatic artery, gave gastroduodenal branch
and continued as right hepatic artery superior to the
upper part of duodenum, anterior to portal vein, and
below to the caudate lobe of liver. Eventually before
entering the right lobe of the liver, the hepatic artery
gave off cystic artery (Figures1 & 2). There was ho
other variation of the abdominal arteria system.
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Figure 2 - Schematic representation of variable branches of the
celiac trunk: hepatogastric trunk (HGT), aberrant branches
to the right lobe of liver (AB1) and to right
hemidiaphragm (AB2), left hepatic artery (LHA), left
gastric  artery (LGA), esophagea ramie (RE),
hepatosplenic trunk (HST), splenic artery (SA), common
hepatic artery (CHA), gastroduodenal artery (GDA), right
hepatic artery (RHA), cystic artery (CA), and greater
pancrestic artery (GPA).

Discussion. The celiac trunk and its branches
may show several variations.36 Weiglein’ reported
the study of celiac trunk in 138 cadaver dissections
that in only 9% of the cases, the celiac trunk wasin
the normal position. Other authors reported in the
absence of celiac trunk and left the gastric artery,
splenic artery and common hepatic artery originated
directly from the abdominal aorta® Basar et al°
instead of celiac trunk, described a trunk that
emerged from the abdominal aorta at the level of
first lumbar vertebrae with gastroduodenal artery,
hepatic artery, inferior pancreaticoduodenal artery,
splenic artery, left gastric artery, and jeuna
branches. Vandamme and Bonte* clamed the
frequency of 3-branched celiac trunk as 86%,
2-branched celiac trunk as 12%. They further
pointed out that in 2 branched forms namely
“hepatosplenic trunk and left gastric artery” and
“hepatogastric  trunk and splenic artery” all
concerned branches originated from the abdominal
aorta separately.? Caty et al® observed that the celiac
trunk branched as a splenic artery and a common
hepatic artery, |eft gastric artery originated directly
from abdominal aorta. Kahraman et al* reported 2
roots originating from the abdominal aorta instead
of a typical celiac trunk. One of these was the
gastrosplenic trunk that in turn gave rise to the left
gastric artery and splenic artery; and the other was
the hepatomesenteric trunk that gave rise to the
common hepatic artery and superior mesenteric
artery.

In this study, we observed that the celiac trunk
emerged as 2 different roots. The superior root:
hepatogastric trunk with the branches of left hepatic
artery, left gastric artery and an aberrant branch,
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which supplied the right lobe of the liver. The
inferior root: the hepatosplenic artery separated into
2 branches called splenic artery and common
hepatic artery. However, Nonent et al2 described the
celiac trunk, superior mesenteric artery, and inferior
mesenteric artery to originate from the abdominal
aorta as one trunk, named celiac-bimesenteric trunk.
Oran et al° demonstrated 2 variations; as 1. the right
hepatic artery origination directly from the
abdominal aorta and 2. the splenomesenteric trunk
from the abdominal aortain turn dividing into the
branches as splenic and superior mesenteric arteries.
Some investigators reported that the splenic artery
aways emerged from the celiac trunk. The common
hepatic artery and inferior mesenteric artery where
observed to emerge from the splenic artery.2 In the
present study, the splenic artery emerged from the
hepatosplenic artery. Descomps® reported that the
common hepatic artery always emerged from the
celiac trunk. However, there may be origin
anomalies of common hepatic artery. It can
originate directly from the abdominal aorta (1%) or
superior mesenteric artery (7%).2 According to
Nagino et a,* the right anterior hepatic artery
branch separated from the superior mesenteric
artery. Paduraru? showed an accessory hepatic
artery, which separated from the first segment of the
superior mesenteric artery. In our study, we
observed an aberrant branch and left hepatic artery
both originating from the hepatogastric trunk
leading to right and left lobes of liver, and the
common hepatic artery from the hepatosplenic
trunk, which in turn gave rise to a right hepatic
branch. There may be some origin anomalies of |eft
gastric artery as well, which may originate directly
from abdomina aorta, from splenic artery, from
hepatic artery, and from inferior phrenic artery.s
Left gastric artery may give a branch to the liver
named |eft hepatic artery.3 In this study, left gastric
artery originated from the hepatogastric trunk. The
celiac trunk can give collaterals to the surrounding
organs. Among these, the most frequently seen is
left phrenic artery and right (40%).34 Cavdar et al®
reported that right-inferior phrenic artery and right
gastric artery originated from the celiac trunk. Some
researchers reported that celiac trunk was4-5cmin
length (normally 1-5 cm), and the inferior phrenic
artery originated from this root.’s However, in this
study, we determined a branch that supplies the
right hemidiaphragm, to originate from the
hepatogastric trunk.

In conclusion, insufficient development of one of
the primitive metameric intestinal arteries (vitellin
arteries) or disorders of anterior anastomosis may
cause many variations in the branching mode of

celiac trunk. It isimportant to know the existence of
the variations of hepatogastric trunk (1%) and
hepatosplenic trunk (5-6%) for the success of the
surgical operations, and radiological investigations
of those regions.
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