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In the present report, we describe a case of a patient with an asymptomatic aneurysm in the arc of
Biihler (AOB), which was successfully treated by transcatheter arterial embolization. The patient pre-
sented with severe stenosis of the celiac trunk, which was suspected to be due to median arcuate liga-
ment syndrome. Arteriography of the superior mesenteric artery indicated a rapid stream in an aneu-
rysm in the AOB. Hence, embolization was carefully performed using detachable coils and microcoils.
An arteriography performed after embolization did not show any aneurysm, and the hepatic artery and
splenic artery could be detected via the pancreatic arcade, originating from the superior mesenteric ar-
tery. The AOB is a persistent embryonic ventral anastomosis present between the superior mesenteric
artery and the celiac artery. This anastomotic artery is independent of the gastroduodenal artery and
the dorsal pancreatic artery, and is extremely rare, with an incidence of <4%. Aneurysms of the AOB
are even more uncommon, and such cases have been reported in association with stenosis or occlusion
of the celiac trunk. Open surgical aneurysmectomy, with or without reconstruction, is the conventional
treatment for such aneurysms. However, rapid advances in interventional radiology have enabled the
safe and effective treatment of visceral aneurysms via transcatheter arterial embolization. Based on the

current findings, we believe that transcatheter arterial embolization is a minimally invasive and valu-

able method that may serve as an initial treatment option for aneurysms of the AOB.
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Introduction
The arc of Biihler (AOB) is a persistent embryonic ventral
anastomosis present between the superior mesenteric ar-
tery (SMA) and the celiac artery (CA)". The AOB is inde-
pendent of the pancreaticoduodenal and dorsal pancre-
atic arteries which are the most common anastomoses be-
tween the SMA and CA’ This condition is usually de-
tected incidentally in asymptomatic patients undergoing
imaging for other reasons as well as in symptomatic pa-
tients with celiac trunk stenosis related to arterial sclero-
sis or median arcuate ligament syndrome. This vascular
anomaly is very rarely encountered, and aneurysms of
the AOB are even more uncommon. The rupture of these
AOB aneurysms may lead to a life-threatening condition.

Although the management of this aneurysm remains un-

clear, a few reports’™ have described successful tran-
scatheter arterial embolization of the aneurysm. In the
present report, we describe a case of a patient with AOB
that was successfully treated with coil embolization, and

review the other reports.

Case Report

A 35-year-old man presented to our hospital with a feel-
ing of abdominal enlargement. The patient had no his-
tory of abdominal trauma, surgery, or pancreatitis or any
family history of aneurismal disease.

Enhanced abdominal computed tomography (CT) indi-
cated the presence of a 2.7x2.0 cm aneurysm with clus-
tered peripheral calcification located behind the pancreas

(Fig. 1a), along with severe stenosis of the celiac trunk
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TAE of Biihler’s Arc Aneurysm

Fig. 1 Computed tomography (CT) findings.

a. Enhanced abdominal CT shows a 2.7x2.0 cm aneurysm with clustered peripheral calcification located behind

the pancreas (arrow).

b. Reconstructed sagittal CT image shows severe stenosis of the celiac artery, which is suspected to be due to me-

dian arcuate ligament syndrome (arrow).

c. Three-dimensional CT angiography shows an aneurysm arising from an independent anastomotic artery locat-

ed between the celiac artery and superior mesenteric artery.

Fig. 2 Angiographic findings and treatment.

a. Celiac arteriography shows severe stenosis of the celiac artery.

b. Superior mesenteric arteriography shows a saccular aneurysm that is independent of the dorsal pan-

creatic artery and pancreatic arcade.

c. Post-embolization arteriography via the superior mesenteric artery shows complete occlusion of the

aneurysm.

that may have been due to median arcuate ligament syn-
drome (Fig. 1b). Three-dimensional CT angiography
showed that the aneurysm arose from an independent
anastomotic artery between the CA and SMA (Fig. 1c).
Moreover, celiac arteriography indicated severe stenosis
of the CA (Fig. 2a). Superior mesenteric arteriography
showed that the saccular aneurysm was independent of
the dorsal pancreatic artery and pancreatic arcade, and a
rapid stream was observed in the aneurysm. Based on
these findings, we diagnosed it as an AOB aneurysm
(Fig. 2b).

The rupture of AOB aneurysms can lead to life-
threatening bleeding, and hence, it is preferable that such
patients should receive early treatment. Moreover, as the
patient in the present case desired to undergo treatment,

we decided to isolate the aneurysm as a first-line ther-
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apy, and attempted to approach the AOB aneurysm
through two routes, via the CA and SMA. However, a
catheter could not be advanced due to the stenosis of the
CA. Therefore, we decided to isolate the aneurysm via
the SMA. Accordingly, a 2.3-Fr microcatheter (Prowler
Plus, Codman & Shurtleff, Inc., MA, USA) was advanced
into the efferent artery of the AOB aneurysm via the
SMA. A 15 mmx30 cm detachable coil (DETACH™, Cook
Medical, Bloomington, IN, USA) was then delivered into
the efferent artery. However, this was not successful as
the detachable coil had spread to the splenic artery due
to the rapid stream. Therefore, we did not detach and
pull back the coil, and instead changed the procedure for
packing of the aneurysm. Framing was attempted with
13 detachable coils (five 15 mmx30 cm coils, two 12 mmx

30 cm coils, five 10 mmx30 cm coils, and one 8 mmx20
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cm coil, from DETACH™, Cook Medical, Bloomington,
IN, USA), and packing of the aneurysm was attempted
with 12 microcoils (10 MWCE-185-10/5 mm coils, one
MWCE-185-8/4 mm coil, and one MWCE-185-7/3 mm
coil, from TORNADO™, Cook Medical, Bloomington, IN,
USA).

After the embolization, an arteriography via the SMA
showed complete occlusion of the aneurysm, as well as
opacification of the hepatic artery and splenic artery via
the pancreatic arcade (Fig. 2c).

On a follow-up CT performed after 2 months, the
aneurysm was difficult to evaluate due to the metallic ar-
tifact from the embolization coils. However, no infarction
of the liver and spleen, and no bowel ischemia were
noted. Furthermore, no deterioration in laboratory data,
including liver function results, was observed. One year
after the embolization, superior mesenteric arteriography
indicated the exclusion of the aneurysm along with a
patent pancreatic arcade and no aneurysm recurrence.
During the 5-year follow-up period, no aneurysm recur-

rence or other symptoms were noted.

Discussion
The AOB is formed by the failure of regression of the
10th and 13th ventral segmental arteries of the aorta in
prenatal life’. The failure of such regression results in the
presence of a persistent arterial connection, which forms
the AOB and serves as a communication between the
SMA and the CA artery or one of their branches’. How-
ever, this vascular anomaly is extremely rare, with an in-
cidence of 1-4%". Aneurysms of the AOB are even more
uncommon, and to our knowledge, only five such cases
have been reported in the literature™*’. The diameter of
these reported aneurysms has ranged from approxi-
mately 2.0 to 6.0 cm. Surgical treatment was performed
in 2 cases”, including one case wherein transcatheter ar-
terial embolization of the aneurysm was unsuccessful.
The other three cases were successfully treated with tran-
scatheter arterial embolization*®. In most cases, aneu-
rysms of the AOB have been reported in association with
stenosis or occlusion of the celiac trunk. In the present
case, the aneurysm of the AOB was thought to have de-
veloped as a collateral vessel due to the occlusion of the
celiac trunk. Therefore, the artery of the AOB showed
significantly large and rapid flow, and then showed com-
plex dilatation as a collateral vessel. Among the cases re-
ported thus far, the embolization procedure has involved

packing of the aneurysm with detachable coils and micro

coils. In cases of rapid flow, as in the present case, fram-
ing should be attempted first, with detachable coils, fol-
lowed by packing of the aneurysm with micro coils. On
the other hand, as embolization of this aneurysm may re-
sult in a significantly greater blood flow at other vessels
such as a pancreaticoduodenal artery, it may lead to re-
currence of the aneurysm. Hence, careful and long-term
follow-up is necessary. Depending on the circumstances,
resection of the median arcuate ligament or revasculari-
zation should be considered for severe stenosis or occlu-
sion of the celiac trunk.

In conclusion, rapid advances in interventional radiol-
ogy have enabled the safe and effective treatment of vis-
ceral aneurysms via transcatheter arterial embolization.
We believe that transcatheter arterial embolization is a
minimally invasive and valuable method that may serve

as an initial treatment option for aneurysms of the AOB.
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