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a b s t r a c t 

Different variations and anomalies are known of the abdominal visceral branches of the 

aorta, whereas concomitant variations including both renal and inferior phrenic arteries are 

exceedingly rare. We report the case of a 28-year-old female, presenting with stomachache, 

nausea and emesis. Computer tomography revealed a large common trunk consisting of 

the celiac trunk, both inferior phrenic and renal arteries and the superior mesenteric artery. 

Due to a hypoplastic aorta a wide Arc of Riolan was present. This is the first description 

of a unique variation of a common celiomesenteric-renal trunk, emphasizing the need for 

further classification of the visceral vascularity. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

In 2010, Song et al. [1] evaluated the pattern of abdominal aor-
tic branches in 5002 patients, revealing a normal anatomy in
89,1% of the cases, defined by a trifurcating celiac trunk giving
rise to the left gastric artery, the common hepatic and splenic
arteries; the superior mesenteric artery arising independently
from the abdominal aorta. Several different combinations of
the branches are reported, but a celiomesenteric trunk is de-
scribed in only 1,06% of the cases. Involvement of the renal
arteries being exceedingly rare [2] . 
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The Arc of Riolan, also known as the meandering mesen-
teric artery, connects the superior mesenteric artery with the
inferior mesenteric artery [3] . It plays a dominant role in cases
of insufficient visceral perfusion, due to stenosis or occlusion
of the superior mesenteric artery, colon cancer and ulcerative
colitis [4] . 

Case 

We report the case of a 28-year-old female, presenting to the
emergency room with a longer than 12 hours lasting history
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Fig. 1 – 3D view of the abdominal aorta; 1: Common 

celiomesenteric-renal trunk; 2: narrowed abdominal aorta; 
3: superior mesenteric artery; 4: left renal artery; 5: right 
renal artery; 6: left inferior phrenic artery; 7: left gastric 
artery; 8: common hepatic artery; 9: splenic artery; 10: 
inferior mesenteric artery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – 3D view: Expansion of the Arc of Riolan (arrow) due 
to hypoplasia of the infrarenal aorta. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of stomachache, nausea and emesis. The patient was afebrile
and hemodynamically stable. The initial clinical examination
showed diffuse abdominal pain with marked tenderness in
the right upper quadrant. Blood samples showed elevated
white blood cell count and liver enzymes. 

Ultrasonography revealed a subtle dilatation of the intra-
and extrahepatic bile ducts and gallstones in absence of gall
bladder inflammation, notably reporting hypoplasia of the ab-
dominal aorta with an abnormal configuration. 

A CT-scan of the abdomen in both arterial and venous
phases was performed, which demonstrated a unique config-
uration of the visceral aortic branches ( Fig. 1 ). The common
trunk comprised a large bore celiac trunk, 12 mm in diam-
eter, emulating a duplication of and running parallel to the
hypoplastic aorta, which at its narrowest measured 4 mm.
The first paired vessels that leave the trunk are the right and
left renal arteries, following which a cranially oriented branch
gives rise to both inferior phrenic arteries and subsequently
forms the actual coeliac trunk, where the gastric, the com-
mon hepatic and the splenic arteries originate. The superior
mesenteric artery leaves the common trunk as the last vessel.
The Arc of Riolan, which is widely patent, reflects the hypop-
erfusion of the left sided colon, and forms the anastomosis
between the superior and inferior mesenteric arteries. 

No further abnormal findings regarding the abdominal or-
gans were detected in the CT scan. The complaints of the pa-
tient were therefore solely attributed to the gallstones. With
no further pathologic findings present, she was discharged
from the emergency department and was recommended a fol-
low up sonography. 

Discussion 

In 2012 Connolly et al. [2] presented the case of a 14-year-old
girl with a large common celiomesenteric-renal trunk in com-
bination with a narrowed abdominal aorta. The main trunk
gave rise to left renal, but contrary to this case, the right renal
artery originated between the celiac trunk and the superior
mesenteric artery as the third branch. Involvement of the in-
ferior phrenic arteries was not described. 

Another case with a combined trunk, but involving only 1
renal artery has been reported by Daraghmeh et al. [5] in 2014.
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To our knowledge and after review of the literature this
is the first description of a unique variation of a common
celiomesenteric-renal trunk, including the origin of both re-
nal arteries arising as the first branches from a large com-
mon trunk with a concomitant involvement of both infe-
rior phrenic arteries. In addition, a strong Arc of Riolan,
subsequent to a hypoplastic infrarenal aorta was found
( Fig. 2 ). 

This report and the case described by Connolly et al.
[2] show the existence of different variations of an exceed-
ingly rare common celiomesenteric-renal trunk and imply the
need of accurate anatomic knowledge of aortic variations. A
correct radiologic description and further classification of the
visceral vascularity can help to better plan interventions such
as abdominal surgery, embolization therapy and repair of tho-
racoabdominal aortic aneurysms to improve clinical outcome.

Patient consent 

Patient consent was obtained for the publication of this Case
Report. 
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