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a b s t r a c t 

The arc of Riolan (AOR) is an anastomosis between the middle and left colic arteries. 

Aneurysms of the AOR are very rare visceral artery aneurysms. A 44-year-old man presented 

with abdominal pain and loss of consciousness. Computed tomography and angiography 

showed hemorrhagic ascites around the liver and spleen. An irregularly dilated artery was 

visible within a hematoma in the upper left region of the abdomen, consistent with a rup- 

tured pseudoaneurysm of the AOR. Transcatheter arterial embolization was performed with 

microcoils. The patient’s abdominal pain disappeared after embolization, and no symptoms 

of intestinal ischemia were observed. To our knowledge, this is the first case of an AOR 

aneurysm with AOR dilation due to dissection of the celiac artery that was successfully 

treated by coil embolization. 

© 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 

Visceral artery aneurysms (VAAs) are rare vascular patholo-
gies with reported incidence rates of 0.01-0.2% [1] . Because
rupture of a VAA is a potentially life-threatening event, imme-
diate attention and treatment are necessary. They are more
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frequent in the splenic (60%) and hepatic (20%) arteries, and
are rare in the jejunal, ileal, and colic branches (about 3%) [2] .
The arc of Riolan (AOR) is an anastomosis between the middle
colic artery (MCA) and the left colic artery (LCA). There have
been few published reports of AOR aneurysms [3–6] , and even
fewer of rare VAAs. To our knowledge, this is the first case of
an AOR aneurysm with AOR dilation due to dissection of the
clare. 

niversity of Washington. This is an open access article under the 
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Fig. 1 – Computed tomography (CT) images obtained at the 
original hospital. (A) Unenhanced CT showing hemorrhagic 
ascites around the liver and spleen (arrowheads), and the 
hematoma in the upper left region of the abdomen (arrow). 
(B) Contrast-enhanced CT (arterial phase) showing a 
pseudoaneurysm (arrow) with a diameter of 5.4 mm within 

the hematoma. (C) Contrast-enhanced CT (arterial phase) 
showing the dissection (arrow) of the celiac artery. 
celiac artery that was successfully treated by coil emboliza-
tion. 

Case report 

Prior to preparing this report, informed consent was obtained
from the patient. The 44-year-old man was transported to an-
other hospital by ambulance due to abdominal pain and loss
of consciousness. He had a history of untreated hypertension,
but no significant family history. Upon arrival at the hospital,
his systolic blood pressure was 60 mmHg and his pulse rate
was 100 beats/min. His abdomen was rigid and distended with
rebound tenderness. 

Unenhanced and contrast-enhanced computed tomogra-
phy (CT) revealed hemorrhagic ascites around the liver and
spleen, and an irregularly dilated artery within the hematoma
in the upper-left region of the abdomen, consistent with a rup-
tured pseudoaneurysm ( Figs. 1 A and B). In addition, localized
dissection of the celiac artery was observed ( Fig. 1 C). He was
admitted to the hospital and treated conservatively with fluid
infusion and vasopressors. However, 3 days after admission,
his hemoglobin level dropped to 5.9 g/dL from 14.7 g/dL on ar-
rival. 

He was transferred to our hospital and underwent emer-
gency embolization using metallic coils. A 4 Fr sheath
(Terumo, Tokyo, Japan) was inserted into the right femoral
artery and a 4 Fr pigtail catheter (Medikit, Tokyo, Japan) was
used to perform CT during aortography. Then, a 4 Fr 1CJ
catheter (Medikit) was inserted into the inferior mesenteric
artery (IMA). CT during aortography and IMA angiography re-
vealed that the pseudoaneurysm was in the AOR ( Figs. 2 and
3 A). The dorsal pancreatic artery (DPA) branching from the
celiac artery was dilated and connected to the AOR. The blood
flow was directed from the LCA and the MCA to the celiac
artery through the DPA. 

A 1.9 Fr microcatheter (Carnelian Si, Tokai Medical Prod-
ucts, Aichi, Japan) was advanced from the IMA to the MCA
beyond the pseudoaneurysm, which was embolized using an
isolation technique with 10 microcoils (Target XL, Stryker Neu-
rovascular, CA, USA; Fig. 3 B). Postprocedural SMA and IMA
angiographies revealed the disappearance of the pseudoa-
neurysm and the preservation of the intestinal blood flow
through the marginal artery (MA). The patient’s abdominal
pain disappeared after embolization and no symptoms of in-
testinal ischemia were observed. Five days after admission to
our hospital, the patient was transferred back to the original
hospital. 

Discussion 

The definition of the AOR is ambiguous. According to Lange
et al. [7] , the incidence of AOR varies, from > 50% of patients
in some studies to < 20% in other studies. The former stud-
ies simply referred to the MA, called the MA of Drummond,
whereas the latter studies referred to rarer cases of anasto-
mosis running more centrally than the MA. Although many
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Fig. 2 – Volume rendered image created from computed tomography during aortography. A pseudoaneurysm (arrow) is seen 

in the arc of Riolan artery (red) anastomosing the middle colic artery (light blue) and the left colic artery (purple). An 

anastomosis via the marginal artery is also seen on the intestinal side (arrowhead). The dorsal pancreatic artery (green) is 
dilated and connected with the arc of Riolan artery. 

Fig. 3 – Embolization of the pseudoaneurysm. (A) Inferior 
mesenteric arteriography before embolization showing a 
pseudoaneurysm (arrow) of the arc of Riolan. The blood 

flow is directed from the left colic artery to the celiac artery 

through the dorsal pancreatic artery. (B) Inferior mesenteric 
arteriography after embolization using metallic coils 
showing the disappearance of the pseudoaneurysm. The 
intestinal blood flow is maintained through the marginal 
artery (arrow) of the colon. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

reports have described the latter as the AOR [8] , a dilated anas-
tomosis between the MCA and LCA is currently recognized
as the AOR. In our patient, a pseudoaneurysm was found in
an artery running slightly more centrally than the MA in the
splenic flexure of the colon. Therefore, this artery was consid-
ered to be the AOR. 

Causes of VAAs include atherosclerosis, inflammation,
connective tissue diseases (Marfan syndrome and Ehlers-
Danlos syndrome), fibromuscular dysplasia, and segmental
arterial mediolysis (SAM) [1 ,9] . In this case, SAM and increased
blood flow were the most likely causes. 

SAM is a non-atherosclerotic, non-inflammatory arte-
rial lesion that causes arterial dilation, single or multiple
aneurysms, dissecting hematomas, arterial stenosis, and arte-
rial occlusion, mainly in the visceral arteries, in middle-aged
patients due to lysis of the outer media of the arterial wall [10] .
Because of the high frequency of celiac artery lesions (60%) [9] ,
it is possible that SAM led to the celiac artery dissection and
the AOR aneurysm in this case. However, because surgery was
not performed, a definitive pathological diagnosis could not
be made. 

Increased blood flow can also result in aneurysms. Pancre-
atoduodenal arcade aneurysms associated with celiac artery
stenosis due to median arcuate ligament syndrome are well
known [11] . Aneurysms may occur as a result of hemodynamic
stress on these small vessels due to increased blood flow and
this theory is supported by reports showing that aneurysms
shrank after treating the celiac artery stenosis [11 ,12] . 

In this case, there was stenosis of the celiac artery due to
dissection. Although there was mild dilation of the pancreati-
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coduodenal arcade, the DPA branching from the celiac artery
was markedly dilated. Dilation of the DPA was observed in
9.1% of patients with celiac artery stenosis [13] . The DPA con-
nected with the AOR on its caudal side, and the AOR was di-
lated to a diameter of up to 5.4 mm. Causes of AOR dilation
include SMA or IMA occlusion or stenosis, colorectal cancer,
and ulcerative colitis [14] . In the present case, AOR dilation
was due to stenosis of the celiac artery caused by dissection,
an atypical cause. 

Angiography showed that blood flow was directed from the
LCA and the MCA toward the DPA. Dilation of the AOR in-
volving 2 arteries, the MCA and LCA, is often seen after en-
dovascular aneurysm repair for abdominal aortic aneurysms.
However, in such cases, aneurysm formation is thought to be
very rare [4] . Therefore, in the present case, it is possible that
more complex hemodynamics involving 3 arteries (DPA, MCA,
and LCA) probably contributed to the formation of the AOR
aneurysm. 

Considering the other causes of aneurysms, atherosclero-
sis was not strongly suspected because the patient was rel-
atively young and the arteriosclerotic lesions of the aorta or
its branches were not prominent. Inflammation and connec-
tive tissue diseases were also not suspected because there
were no clinical or blood laboratory findings associated with
these diseases. Fibromuscular dysplasia usually affects the re-
nal and carotid arteries of young to middle-aged women, and
rupture is rare [9] , inconsistent with the findings of the present
case. 

There are 4 prior reports of AOR aneurysms [3 –6] . Endovas-
cular treatment using coils was performed in 3 reports [4 –6] ,
and conservative treatment was performed at the patient’s re-
quest in the other report [3] . In the 3 reports describing coil
embolization, all of the patients were female (aged 45-61 years
old). Their main symptom was abdominal pain, and the di-
ameters of the aneurysms ranged from 8.8 to 20 mm. The
causes of the aneurysms included dilation of the AOR after
endovascular aneurysm repair [4] and fibromuscular dysplasia
[6] . There were no complications after coil embolization and
the postoperative course was uneventful. The fourth report
described conservative treatment in a female patient (aged
65 years old) whose main symptom was abdominal pain, and
the diameter of the aneurysm was 30 mm. The cause of the
aneurysm was thought to be medial degeneration due to in-
creased blood flow. The patient died following rupture of the
aneurysm. Despite the small number of reports, the results
suggest that aggressive treatment should be considered in pa-
tients with AOR aneurysms. 

In patients with VAAs, there is no significant difference in
the mortality rate between surgery and endovascular treat-
ment [1] . Although endovascular treatment may be the safer
option, especially for older patients or those with severe co-
morbidities, the risk of intestinal ischemia after treatment
must be carefully assessed by predicting the candidate artery
for collateral blood flow and reviewing the patient’s history
of previous abdominal surgery, as mentioned in prior reports
[3 ,6] . Because new aneurysms may occur, periodic follow-up
visits are essential to detect them at an early stage. 

In conclusion, endovascular treatment can be an effective
option for VAAs, including AOR aneurysms. 
Data availability 

Data may be obtained from the corresponding author. 

Past presentation 

None. 

Patient consent 

The patient provided informed consent for publication of this
case report (05/05/2022). 

R E F E R E N C E S  

[1] Barrionuevo P, Malas MB, Nejim B, Haddad A, Morrow A, 
Ponce O, et al. A systematic review and meta-analysis of the 
management of visceral artery aneurysms. J Vasc Surg 
2020;72(1S) 40S–45S. doi: 10.1016/j.jvs.2020.05.018 .

[2] Stanley JC. Mesenteric arterial occlusive and aneurysmal 
disease. Cardiol Clin 2002;20(4):611–22. 
doi: 10.1016/s0733- 8651(02)00067- x .

[3] Kumaresh A, Rajoo R, Babu SR, Ilanchezhian S. A rare case of 
aneurysm of arc of Riolan artery and gastroduodenal artery. J
Clin Imaging Sci 2014;4:66. doi: 10.4103/2156-7514.145895 .

[4] Liu X, Zhang J, Chen H, Zhang L, Wang H, Ji M, et al. Riolan 

arch pseudoaneurysm hemorrhage after endovascular 
covered stent-graft treatment of an abdominal aortic 
aneurysm: a case report. Medicine (Baltimore) 
2019;98(48):e17789. doi: 10.1097/MD.0000000000017789 .

[5] Chen YT, Hsu MY, Lee YH, Tseng JH. Embolization of an arc of
Riolan artery aneurysm. J Vasc Interv Radiol 2020;31(8):1320. 
doi: 10.1016/j.jvir.2020.01.027 .

[6] Robinson EC, Jordano L, Alexander JQ, Skeik N, Engstrom BI. 
A rare case of left colic branch aneurysm presenting with 

rupture and intra-abdominal hemorrhage. J Vasc Surg Cases 
Innov Tech 2021;7(3):447–9. doi: 10.1016/j.jvscit.2021.05.015 .

[7] Lange JF, Komen N, Akkerman G, Nout E, Horstmanshoff H, 
Schlesinger F, et al. Riolan’s arch: confusing, misnomer, and 

obsolete. A literature survey of the connection(s) between 

the superior and inferior mesenteric arteries. Am J Surg 
2007;193:742–8. doi: 10.1016/j.amjsurg.2006.10.022 .

[8] van Gulik TM, Schoots I. Anastomosis of Riolan revisited: the 
meandering mesenteric artery. Arch Surg 
2005;140(12):1225–9. doi: 10.1001/archsurg.140.12.1225 .

[9] Chao CP. Segmental arterial mediolysis. Semin Interv Radiol 
2009;26(3):224–32. doi: 10.1055/s- 0029- 1225666 .

[10] Slavin RE. Segmental arterial mediolysis: course, sequelae, 
prognosis, and pathologic-radiologic correlation. Cardiovasc 
Pathol 2009;18(6):352–60. doi: 10.1016/j.carpath.2008.09.001 .

[11] Ducasse E, Roy F, Chevalier J, Massouille D, Smith M, 
Speziale F, et al. Aneurysm of the pancreaticoduodenal 
arteries with a celiac trunk lesion: current management. J 
Vasc Surg 2004;39(4):906–11. doi: 10.1016/j.jvs.2003.09.049 .

[12] Nagano N , Takeuchi Y , Gomi A , Nakatani H , Kohno K . A case 
report of multiple aneurysms of pancreaticoduodenal region 

with celiac obstruction. Nihon Geka Gakkai Zasshi 
1997;98(11):968–71 Japanese .



490 R a d i o l o g y  C a s e  R e p o r t s  1 8  ( 2 0 2 3 )  4 8 6 – 4 9 0  

 
[13] Heo S, Kim HJ, Kim B, Lee JH, Kim J, Kim JK. Clinical impact of
collateral circulation in patients with median arcuate 
ligament syndrome. Diagn Interv Radiol 2018;24(4):181–6. 
doi: 10.5152/dir.2018.17514 .
[14] Xie Y , Jin C , Zhang S , Wang X , Jiang Y . CT features and 

common causes of arc of Riolan expansion: an analysis with 

64-detector-row computed tomographic angiography. Int J 
Clin Exp Med 2015;8(3):3193–201 .


