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ABSTRACT

Case Report

Bifurcated Arc of Buhler Co-existent with
an Arc of Riolan-A Rare Case Report

The Arcs of Buhler and Riolan are collateral channels that connect the major midline ventral branches of the abdominal aorta, which
supply the gastrointestinal tract. These arcs occur with a relative rarity of 1-10%. During routine dissection of the abdominal cavity
of a 50-year-old, embalmed male Indian cadaver in the Department of Anatomy of a National Institute in South India, the presence
of a large vertical tortuous bifurcated artery was noticed, posterior to the body of the pancreas, connecting the coeliac trunk to the
superior mesenteric artery. This was identified to be an Arc of Buhler (AOB) and measuring 8 mm in external diameter. In addition,
an Arc of Riolan (AOR) was identified, connecting the left division of the Buhler’s arc to the left colic artery. The presence of a large
bifurcated AOB or its co-existence with an AOR has not been described previously. The identification of such anastomotic channels
in symptomatic patients may help in diagnosing impending bowel ischemia. Aneurysms of AOB, though rare, are life-threatening
and have been treated successfully. The knowledge of mesenteric vascular anatomy is important during abdominal surgeries and
endovascular procedures. Recognising a vascular variation is crucial to avoid inadvertent bleeding or bowel ischaemia.

CASE REPORT

During the routine dissection of a 50-year-old, male, embalmed
cadaver in the Department of Anatomy, the following anatomical
variations were observed. The length of the vessels and their
external diameter were measured using a measuring tape and
Vernier calipers, respectively. The coeliac artery gave rise to four
branches. The left gastric artery, the splenic artery, and the common
hepatic artery were the conventional branches [Table/Fig-1]. A
fourth branch was a tortuous Arc of Buhler (AOB) with an external
diameter of 8.4 mm. It descended vertically in the midline, posterior
to the body of the pancreas, and bifurcated into two divisions: the
right and left, each of which communicated with the corresponding
surfaces of the main trunk of the Superior Mesentric Artery (SMA),
distal to the origin of the inferior pancreaticoduodenal artery. The
external diameter of the right and left divisions was 8 mm and
7.2 mm, respectively. The right division of the AOB was found to
anastomose with the middle colic artery by a 2.4 cm long branch
[Table/Fig-1a-c]. A small branch from the right division of the AOB
was traced to the body of the pancreas. The pancreaticoduodenal
arcades supplying the head of the pancreas were tortuous, though
typical in origin and location.

[Table/Fig-1a]: Dissected specimen of bifurcated Arc of Buhler co-existent with
Arc of Riolan.

An arterial arcade, AOR, connected the left division of AOB to the
proximal part of the left colic artery (branch of Inferior Mesentric
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[Table/Fig-1b]: Diagrammatic representation of the dissected specimen.

CT- Celiac Trunk, LGA-Left Gastric Artery, SA-Splenic Artery, CHA-Common Hepatic Artery,
PHA-Proper Hepatic Artery, GDA-Gastro Duodenal Artery, RGEA- Right Gastro Epiploic Artery,
SPDA-Superior Pancreatico-Duodenal Artery, IPDA- Inferior Pancreatico Duodenal Artery, AOB-
Arc Of Buhler, RD- Right Division of AOB, LD-Left Division of AOB, SMA-Superior Mesenteric
Artery, MCA-Middle Colic Artery, “communicating branch between RD of AOB and MCA, AOR-
Arc Of Riolan

Left Gastric

Right hepatic

Splenic
Gastroduodena

Arc of Buhler

Superfor

mesenteric
[Table/Fig-1c]: Diagrammatic representation of Arc of Buhler for comparison.

Artery (IMA) [Table/Fig-2a,b]. It measured 13 cm in length and 3
mm in external diameter. The AOR had two branches that took
part in the formation of the Marginal artery of Drummond, close
to the mesenteric border of the distal one-third of the transverse
colon and upper one-third of descending colon.
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[Table/Fig-2a]: Dissected specimen of Arc of Riolan.
SMA-Superior Mesenteric Artery, MCA-Middle Colic Artery, RD- Right Division of AOB, LD- Left
Division of AOB, RCA-Right Colic Artery, ICA-lleo-Colic Artery, J- Jejunal branch of SMA, AOR-
Arc Of Riolan, a & b- branches of AOR, IMA- Inferior Mesenteric Artery, LCA-Left Colic Artery,
S- sigmoid branch of IMA, SR- Superior Rectal Artery, LCI- Left Common lliac artery, RCI- Right
Common lliac artery

Marginal artery of
Drummond

Arc of Riolan

[Table/Fig-2b]

rammatic representation of Arc of Riolan for comparison.

DISCUSSION

Three midline ventral branches of the abdominal aorta: the coeliac
trunk (CT), the SMA and the IMA supply the gastrointestinal tract,
from the distal third of the oesophagus to the upper third of the anal
canal [1]. Largely constant interconnecting collateral circulations
such as the anterior and posterior pancreaticoduodenal arcades,
Kirk’s arcade, and the Marginal Artery of Drummond exist between
these vessels in order to reinforce the arterial supply to the gut and
related organs [1, 2].

A few collateral pathways occur with relative rarity. The AOB (AOB)
is one such vertical unpaired artery anastomosing the CT and the
SMA [3]. The AOR, also called as the Meandering mesenteric artery,
is described as an anastomosing vessel between the SMA or its
branches and the IMA [1]. The AOB was originally described in
1904 as a communication between the CT and a branch of the
middle colic artery but has been reported to proximally connect to
the splenic branch of the CT or distally to the SMA [3,4]. Existing
literature states its incidence varies between 1-4% [3,5]

The knowledge of such vascular anatomy is important during
abdominal surgeries and endovascular procedures [3,6]. Recognising
a vascular variation is crucial to avoid inadvertent bleeding or bowel
ischaemia [7].

In the present case, the AOB was connected proximally to the
coeliac trunk. Distally, it bifurcated posterior to the body of the
pancreas, and these divisions anastomosed with the main trunk
of SMA. Such a bifurcated AOB has not been reported previously.
With respect to the vessel diameter, the maximum internal diameter
of the AOB has been reported to measure less than 2.5 mm [8]. In
the present case, though we only measured the external diameter
of the AOB, it was considerably large (8 mm). The presence of large
vessels posterior to the body of the pancreas is unexpected during
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abdominal surgeries [6,9]. It mandates prior knowledge and careful
dissection and preservation when found.

Though the presence of AOR and AOB was reported individually,
the presence of two coexistent mesenteric anastomosing channels
in the same patient, such as an AOB and AOR, has also not
been reported previously. In the present case, the AOR has been
identified by a) the location of the arcade close to the root of the
mesentery b) an already existing marginal artery formed in part
by the arcade’s two branches and c) the arcade’s connection to
the SMA. The presence of an AOR has been found to be useful to
diagnose impending bowel ischaemia [7,10,11].

The anatomy of mesenteric vasculature and its variations are
important to surgeons performing abdominal surgeries, particularly
those involving the pancreas, stomach, liver, duodenum, and
colon [2,12]. The evaluation of the diameter of AOB and AOR
is important in procedures involving vessel ligation, resection
or embolisation [8]. Aneurysms of AOB, though rare, are life-
threatening and have been treated successfully by trans-arterial
coil embolisation [13,14]. The preservation of collateral channels
once detected during surgery avoids inadvertent causation of
bleeding or ischaemic bowel necrosis [3]. Rarely, variations of
abdominal vasculature may present with symptoms of chronic
abdominal pain or jaundice [15,16].

CONCLUSION(S)

Knowledge of mesenteric vasculature and its variations is important
to surgeons performing abdominal surgeries, particularly those
involving the pancreas, stomach, liver, duodenum, and colon to
avoid inadvertent bleeding during surgical procedures. This case
report supplements current knowledge on possible variations in
mesenteric vasculature, which could be encountered in clinical
practice.
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