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Abstract

An understanding of the variations in the blood supply of the foregut and midgut are of critical importance to surgeons per-
forming transplants, liver and biliary surgery, resection of tumors and various gastrointestinal procedures, as well as to inter-
ventional radiologists engaged in vessel embolization. During the dissection of a 95-year-old female cadaver as part of a
course in medical gross anatomy at the University of California at Davis a rare series of vascular variations were observed.
The left gastric artery arose independently from the abdominal aorta at the location of a typical celiac trunk. The common
hepatic artery and splenic artery branched from a common vessel originating from a hepatosplenomesenteric trunk. Just infe-
rior to the hepatosplenic trunk a hepatocolic trunk, which gave rise to an accessory right hepatic artery, dorsal pancreatic
artery and a wandering mesenteric artery, branched from the superior mesenteric artery. This rare combination of clinically
relevant variations was likely due to the abnormal partitioning and regression of the primitive splanchnic arteries during

embryonic development.

Introduction

The celiac trunk is a large, unpaired vessel that arises
from the abdominal aorta just inferior to the aortic hia-
tus. It is typically tripartite in arrangement, giving rise to
the left gastric artery, splenic artery and common hepat-
ic artery." The superior mesenteric artery, which is a
source of jejunal and iliac branches, arises from the ante-
rior surface of the abdominal aorta approximately 1 cm
inferior to the celiac trunk. Variations in this arrange-
ment are common, well documented, and have clinical
relevance to surgeons and radiologists. For example,
Chen et al.” found that 875 of 974 cadavers (89.8%) dis-
sected at the Gifu University School of Medicine
between 1980 and 2007 had a typical tripartite celiac
trunk arising independently from the superior mesen-
teric artery. According to the classification system intro-
duced by Adachi (as cited by Chen et al.,”) this typical
pattern is referred to as Type I. The most common vari-
ation is characterized by the left gastric artery arising
independently from, and just superior to, a hepatosplenic
trunk. This variation, referred to as Type II, was noted
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by Chen et al.” in 4.3% of the cadavers examined.
Variant Type III is characterized by a left gastric artery
arising independently from the abdominal aorta and the
hepatosplenic trunk arising from a trunk common with
the superior mesenteric artery, with the common vessel
referred to as a hepatosplenomesenteric trunk. This rare
arrangement was seen in only 7 of 974 cadavers (0.7%).
The remaining variants are classified as Type IV (a sin-
gle, common celiacomesenteric trunk; 0.7%), Type V (a
common trunk for the left gastric artery and splenic
artery and a common trunk for the common hepatic
artery and superior mesenteric artery; 1.5%) and Type
VI (a common trunk for the left gastric and splenic arter-
ies and a common hepatic artery arising from the superi-
or mesenteric artery that travels posterior to the portal
vein; 1.8%). Here we report a case of a hepatosplenome-
senteric trunk (variant Type III) combined with a hepa-
tocolic trunk featuring an accessory right hepatic artery
that travels posterior to the portal vein and a wandering
mesenteric artery, a combination that is particularly rare.
The aim of the study is to raise awareness of vascular
anomalies that may have profound clinical consequences.
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Case Report

As part of a dissection-based course in medical gross
anatomy an example of a hepatosplenomesenteric trunk
was discovered. The cadaver was a 95-year-old female-
who died from urosepsis and who suffered from chronic
anticoagulation, cerebrovascular disease and valvular
heart disease. Due to university policies intended to pro-
tect donor anonymity, no additional information about
the donor is known.

The donor’s left gastric artery arises from the anterior
surface of the abdominal aorta approximately 1 cm inferi-
or to the diaphragm at the general location of a typical celi-
ac trunk (Figure 1a). An inferior phrenic artery branches
from the left gastric artery 1.7 cm from the abdominal
aorta. The left gastric artery follows the course of the less-
er curvature of the stomach where it forms an anastomosis
with the right gastric artery. A hepatosplenomesenteric
trunk arises from the anterior surface of the abdominal
aorta 1.3 cm inferior to the left gastric artery (Figures 1a
and b). Its first branch is a hepatosplenic trunk that arises
54 cm from the origin of the hepatosplenomesenteric
trunk. This trunk for the common hepatic artery and
splenic artery is 1.5 cm in length. The splenic artery is tor-
tuous and gives rise to two branches, each 5.3 cm from the
splenic artery’s origin, which eventually meet and form a
superior polar artery; the superior polar artery is the source
of both short gastric arteries and a branch to the abdomi-
nal esophagus. Distal to the arteries that form the superior
polar artery and 10.8 cm from its origin at the
hepatosplenic trunk the splenic artery gives rise to the left
gastroepiploic artery, which forms an anastomosis with the
right gastroepiploic artery along the greater curvature of
the stomach. The left and right hepatic arteries arise from
the common hepatic artery 3.5 cm from its origin from the
hepatosplenic trunk. The right hepatic artery is the source
of a cystic artery, the right gastric artery and the gastro-
duodenal artery. A branch arises from the right margin of
the superior mesenteric artery just 3 mm inferior to the
hepatosplenic trunk (Figure 1c). This vessel branches 4
mm from its origin into an accessory right hepatic artery
that passes posterior to the portal vein and an artery that
joins with a branch of the left colic artery, i.e., a meander-
ing mesenteric artery, also known as an arc of Riolan. This
variant is referred to as a hepatocolic trunk.” Near the gall
bladder another cystic artery arises from the accessory
right hepatic artery. These variations are illustrated
schematically in Figure 1d.

Discussion

Variations in the celiac axis are well studied, especially in
regards to the origins and courses of the cystic and hepat-

ic arteries. In addition to the system used to characterize
these variations proposed by Adachi, others including
Varotti et al.” have proposed classification systems or have
proposed modifications to older systems. Using the sys-
tem of Varotti et al.”’ the variant in the current study
would best fall under Type 3a as the accessory right hepat-
ic artery is derived from superior mesenteric artery.
However, in Varotti’s system the right hepatic artery is
ultimately derived from a traditional celiac trunk and not
from a hepatosplenomesenteric trunk.

Panagouli et al.” recently completed a comprehensive
survey of studies and case reports involving variations of
the celiac trunk. They found the hepatosplenomesenteric
trunk to be one of the rarest variants, present in only 49 of
12,196 cases (0.4%). According to Chen et al.” there are
only four case reports based on cadaveric dissection
describing a hepatosplenomesenteric trunk: three are
described by Adachi and one is in a report by Sekiya et al.”
In the latter study, the left gastric artery is the source of
both an inferior phrenic artery and the left hepatic artery.
Unfortunately, details of the branches of the
hepatosplenomesenteric trunk are not provided,” but it is
interesting to note that the cadaver they studied had a
number of other vascular variations including a persistent
sciatic artery, a meandering mesenteric artery, accessory
renal arteries and a retroesophageal right subclavian
artery. Of these additional variations only a meandering
mesenteric artery, which in our case was derived from the
hepatocolic trunk, was observed. Thus, a hepatosplenome-
senteric artery can be present in individuals with otherwise
typical vasculature outside the superior aspect of the
abdomen. Since the review of the literature by Chen et al.”
hepatosplenomesenteric trunks were reported in a patient
undergoing surgery to repair a splenic artery aneurysm"’
and in a patient using computerized tomography.” A
recently published cadaveric study describes a phrenico-
gastric trunk arising proximal to the hepatosplenomesen-
teric trunk,” as do we.

The cadaver examined in our study shows variant vas-
culature throughout the field of supply of a typical celiac
trunk, including a superior polar splenic artery with
esophageal branches and an accessory right hepatic
artery arising independently from the superior mesen-
teric artery that travels posterior to the portal vein. This
artery is also the source of a dorsal pancreatic artery and
the wandering mesenteric artery. Considered individual-
ly these additional variations are relatively common.
Superior polar arteries have been reported in as many as
51% of cadavers examined,"” but to the best of our
knowledge this artery has not been reported previously
to be the source of esophageal branches. Accessory right
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Figure 1. A hepatosplenomesenteric trunk. (a) The left gastric artery (LGA), held by forceps, arises independently from the
abdominal aorta. The hepatosplenomesenteric trunk (HSMT) gives rise to a hepatosplenic trunk (HST), which is the source of
the splenic artery (SA) and common hepatic artery (CHA). GDA: gastroduodenal artery; LHA: left hepatic artery; PV: portal
vein; RHA: right hepatic artery. (b) The HSMT is demonstrated by passing a string between the trunk and the abdominal aorta.
(c) A hepatocolic artery (black arrowhead) arises from the superior mesenteric artery approximately 3 mm inferior to the HST.
It is the source of an accessory right hepatic artery (ARHA) that passes posterior to the PV, and a wandering mesenteric artery
(white arrow). (d) A schematic drawing illustrating the branches of the HSMT. AA: abdominal aorta; CA: cystic artery; DPA:
dorsal pancreatic artery; EB: esophageal branch; HCT: hepatocolic trunk; IPA: inferior phrenic artery; LCA: left colic artery;
LGEA: left gastroepiploic artery; RGA: right gastric artery; RGEA: right gastroepiploic artery; SGAs: superior gastric arteries;
SMA: superior mesenteric artery; SPA: superior polar artery; SPDA: superior pancreaticoduodenal artery; WMA: wandering
mesenteric artery. [Color figure can be viewed in the online issue, which is available at www.anatomy. org.tr]

hepatic arteries arising directly from the superior mesen-
teric artery are seen in 5% of cadavers.” When it is the
source of the dorsal pancreatic artery, as it was in the
current study, this vessel typically courses posterior to
the portal vein."" Wandering mesenteric arteries are
present in 10% of the population.”
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In the embryo, the abdominal aorta is a paired struc-
ture connected with a series of channels to ventrally and
laterally located splanchnic arteries that supply the devel-
oping viscera. As the aortas fuse these channels typically
regress, leaving three arteries —the celiac trunk, the supe-
rior mesenteric artery and the inferior mesenteric artery—
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supplying the viscera of the foregut, midgut and hindgut,
respectively. The variations in this blood supply described
by others as well as the series of variations reported here
are likely to be the results of the atypical regression and
selective retention of the channels connecting the devel-

oping aorta with the embryonic splanchnic arteries."*"”

Though rare, surgeons and radiologists should be
aware of the potential for their patients to have a
hepatosplenomesenteric trunk, which can be present
both in patients with or without (the current case) sig-
nificant vascular variations outside the abdomen. Failure
to recognize the presence of such variations can result in
complications following organ transplantation, gastroin-
testinal procedures and the surgical excision of tumors,
as well as the inadequate embolization of unexpected
vessels by interventional radiologists.
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