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SUMMARY 
 

Vascular variations of visceral arteries are 
common and usually asymptomatic, but they be-
come important in patients suffering from gastroin-
testinal bleeding and undergoing diagnostic angi-
ography or an invasive vascular catheter interven-
tion or operative procedure. In our institute about 
200 anatomical specimens were dissected in the 
last ten years. However, a gastroduodenal artery 
as a branch of the celiac trunk and a separated 
duodenal artery, originated from the left proper 
hepatic artery, were found for the first time. Fur-
thermore, we observed a second left gastric artery 
that supplies the fundic area of the stomach. 
Arterial variations are very important in ab-
dominal operative procedures and they need to be 
known in order to avoid complications in clinical 
medicine during radiological and surgical interven-
tions.  
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INTRODUCTION 
 

The celiac trunk (CT), with its trifurcation into the 
left gastric artery (LGA), the common hepatic ar-
tery (CHA) and the splenic artery (SA), is the first 
branch of the abdominal aorta and supplies the 
upper colic compartment. This anatomic structure 

was first described as tripus halleri by Haller 
(1756). The largest branch of the celiac trunk is 
the splenic artery, which ascends to the left along 
the upper edge of the pancreas to the spleen. En 
route to the spleen it gives short gastric branches 
to the corpus, has pancreatic branches, and is the 
origin of the left gastroomental artery. The left gas-
tric artery is the smallest one and moves upwards 
to the pars cardiac, and also supplies the oesoph-
agus. The last of the three main branches is the 
common hepatic artery, which arises from the right 
side of the CT and gives origin to the right gastric 
artery and gastrodoudenal artery. Vascular varia-
tions of the visceral arteries are common, and an-
atomic variances of the celiac trunk were also re-
ported by many authors. In 1917, Lipshutz was 
the first that classified 4 types of variations: 
type I normal trifurcation, type II hepatosplenic 
trunk, type III hepatogastric trunk and type IV 
gastrosplenic trunk.  

In 1928, Adachi modified the classification due 
to the inclusion of the superior mesenteric artery 
into 6 different types of variations with 28 forms 
(Adachi, 1928). This was followed by Michels 
(1966) and Uflacker (1997). Both classifications 
were nearly the same, but vary due to addition-
al variations, e.g., “absence of the celiac 
trunk” (Uflacker, 1997). The classification of 
common variants makes sense and is useful, but 
knowledge of rare variations which were described 
by single observations is also very important be-
cause many vascular variants are usually asymp-
tomatic. Due to the lack of symptoms, it is essen-
tial for general and transplantation surgeons, as 
well as for radiologists, to be aware of even rare 
variations. 
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CASE REPORT 
 

In the dissection course, we detected interesting 
variations of the CT (Fig. 1A). At the level of the 
12th thoracic vertebra and the corresponding rib, 
the CT was observed with a total length of 1 cm 
and a diameter of 1.2 cm. The CT separated into 
five different arteries (pentafurcation). After 1.2 
cm of the CT , two branching arteries were ob-
served, namely the inferior phrenic artery (RIPA 
and LIPA; diameter: 0.3 cm) directing to the dia-
phragm including a branch to the oesophagus. 
After a length of 5 cm the inferior phrenic artery 
provided a branch that was the suprarenal artery. 

In addition to this variation the CT showed 3 
additional vessels: left gastric artery (LGA), gastro-
duodenal artery (GDA) and splenic artery (SA). 
The splenic artery (length: 13 cm; diameter: 1.2 
cm) followed the normal anatomical course and 
after 7 cm the left gastroomental artery was 
leaving the splenic artery. 

However, no short gastric arteries as branches 
of the splenic artery were found. In contrast, the 
left gastric artery divided (after 2.5 cm) into sep-
arate branches: a left proper hepatic artery and 
some short gastric arteries. Furthermore, an addi-
tional left gastric artery was found as a separate 
branch of the left proper hepatic artery. This left 
gastric artery directed to the fundic area of the 
stomach (Fig. 1B). The gastroduodenal artery 
(originating from the CT), divided after 8 cm 
(diameter: 1 cm) into a superior pancreaticoduode-
nal and a right gastroomental artery. 

Two centimetres below the CT, the superior mes-
enteric artery (SMA) was found having a diameter 
of 1.2 cm. Its first branch was the right proper he-
patic artery, having a total length of 6.5 cm. At a 
distance of 1.5 cm, one duodenal artery separat-
ed from the right proper hepatic artery and it divid-
ed into 4 arteries supplying the superior and de-
scending parts of the duodenum (Fig. 2). 

 

Fig. 1. Gastroduodenal artery as a branch of celiac trunk (A) and additional left gastric artery arising from the left prop-
er hepatic artery (B). 1: celiac trunk; 2: left gastric artery; 3: left proper hepatic artery; 4: left gastric artery; 5a: left su-
perior suprarenal artery; 5b: right superior suprarenal artery; 6: splenic artery; 7: gastroduodenal artery; 8: superior 
mesenteric artery; 9: right proper hepatic artery; 10: duodenal artery; 11: additional left gastric artery (to fundus). 

Fig. 2.  Hand drawing of the anatomical structures. 
(Pencilled by Stephanie Henel). 1: celiac trunk; 2: left 
gastric artery; 3: left proper hepatic artery; 4: left gas-
tric artery; 5a: left superior suprarenal artery; 5b: right 
superior suprarenal artery; 6: splenic artery; 7: gastro-
duodenal artery; 8: superior mesenteric artery; 9: right 
proper hepatic artery; 10: duodenal artery; 11: addi-
tional left gastric artery (to fundus). 
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DISCUSSION 
 

With the focus on Adachi`s classification with 
6 different types and 28 forms, we could not 
include our case report to any classification type of 
Adachi (1928). 

Michels’ classification resulted in 7 types from 
type I normal branching to type VII celiacocolic 
trunk (Michels, 1955) and Vandamme and Bonte 
(1985) examined 156 cadavers. Their classifica-
tion resulted in 4 different types but our findings 
could not be related to any type of them. Hiatt and 
co-workers took the study of 1000 organs as basis 
for their new classification (Hiatt et al., 1994). 

They compose a sub-division into 6 types. Type I 
(normal anatomical type) was found in 77.5% of 
the cases. This goes along with the findings of Lip-
pert and Pabst (1985). 

They detected a normal anatomical type in 
76% of all cases. Our findings relate to type IV 
(RHA from LGA and LHA from SMA). Further-
more, Chen and collaborators  prepared a new 
classification due to the absence of rare vari-
ants of the hepatic arterial origins (Cheng et al., 
2009). They split variations into seven types with 
the incidence of the hepatic arterial anatomy. 
With the restricted focus on the hepatic arteries, 
we could relate our findings partly to type VIb with 
an observed probability of 0.3% (Cheng et al., 
2009). Babu and Khrab (2013) proposed a new 
classification which vary from type I normal trifur-
cation to type VI (d) celiaphrenic Trunk (CT + RI-
PA +LIPA) (Babu and Khrab, 2013). In our report, 
we found a pentafurcation of the CT: RIPA, LI-
PA, LGA, SA and GDA. This variation could 
not be allocated to any trunk classification num-
ber of Babu and Khrab (2013). Type VI (d) was 
classified as pentafurcation showed the branches 
of: RIPA, LIPA, LGA, SA and SMA (Babu and 
Khrab, 2013). Marco-Clement and co-workers 
(2016) classified 4 types: 1. complete CT, 2. in-
complete trunk, 3. absence of the trunk and 4. ce-
liacomesenteric trunk. In 86% of the cadavers and 
90.8% of the CT-angiographies with a total result 
of 90.5% of all cases a complete CT was found, 
but the classification of Marco-Clement and co-
worker disregarded the SMA as an origin of he-
patic arteries. Mariani et al. (2013) reported 
about the existence of hepato-gastric and sple-
no-mesenteric arterial trunks instead of a CT. In 
contrast, only one report of a gastoduodenal artery 
was described as a 4th branch of the CT (Chitra, 
2009). The most common origin of a “non CT 
origin” gastroduodenal artery is the superior mes-
enteric artery (0.8% of all cases) described by 
Song et al. in 2010. In our case, we detected a 
gastroduodenal artery as 3rd branch, but also a 
right proper hepatic artery as a branch of superi-
or mesenteric artery, which gives origin for a 
duodenal artery. In our institute about 200 anatom-
ical specimens were dissected in the last ten 

years. However, a gastroduodenal artery as a 3rd 
branch of the CT and a separated duodenal artery 
were found for the first time. 

In conclusion, arterial variations are very im-
portant in abdominal operative procedures and 
they need to be known in order to avoid complica-
tions in clinical medicine during radiological and 
surgical interventions. 
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