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Abstract

Median arcuate ligament syndrome (MALS) is the compression of the celiac artery (CA) by the median arcuate ligament.
MALS can cause pseudoaneurysm of the gastroduodenal artery, which can lead to fatal bleeding. A 40-year-old male with
no prior medical history presented with symptoms of upper gastrointestinal hemorrhage (UGIH). Severe duodenal bleeding
was confirmed although endoscopic hemostasis was impossible and final hemostasis was achieved following a subsequent
open duodenotomy. A postoperative computed tomographic angiography (CTA) visualized a significant CA stenosis, post-
stenotic dilatation and an aneurysm on a jejunal branch artery. The patient underwent coiling of the gastroduodenal artery,
gastroepiploic artery and two pancreaticoduodenal arterial branches. The patient was diagnosed with MALS and 6 months later
underwent open resection of the median arcuate ligament. MALS should be considered as a rare cause of upper gastrointestinal
bleeding. The literature and proposed treatments are discussed.

INTRODUCTION

symptoms consistent with postprandial mesenteric ischemia

Median arcuate ligament syndrome (MALS) was first described
in 1963 and occurs when the celiac artery (CA) is compressed
by the median arcuate ligament (MAL) [1]. This condition is
seen on computed tomography angiography (CTA) in 10-24%,
but in most cases an asymptomatic finding [2]. When causing

(postprandial pain, weight loss, epigastric pain during exercise,
nausea and vomiting) [3,4], MALS is also known as the Dun-
bar syndrome [5]. Symptomatic MALS is a rare condition and
the clinical significance of CA compression is unclear and the
treatment debatable, although laparoscopic resection of MAL has
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shown promising results in careful selected patients [6]. The
prevalence of symptomatic MALS in the population is unknown,
whereas the incidence has been estimated to two of 100 000
patients [7]. The syndrome is most prevalent in women (4: 1), in
the age group 30-50 years and in patients with a nonobese body
composition [7].

We present a rare case with radiological CA compression
debuting with severe upper gastrointestinal hemorrhage
(UGIH) without the otherwise well described symptoms of
MALS.

CASE REPORT

A 40-year-old male was admitted to the department of surgery
due to syncope and melena. The patient had no medical history
and no classic MALS symptoms, besides unexplainable weight
loss of 12 kg. Due to the weight loss the patient underwent
contrast enhanced CT in venous phase 1 year before admission
with no pathological findings described.

On admittance the patient had a pulse of 113 BPM, blood
pressure of 125/60 mmHg and were anemic with a hemoglobin
of 4.7 mmol/L. The patient underwent emergency contrast
enhanced CT of both abdomen and cerebrum in venous phase
without any pathological findings. Initial upper gastrointestinal
endoscopy revealed a pulsating duodenal hemorrhage which
could not be controlled endoscopically, and a laparotomy
with duodenotomy and surgical hemostasis of a pulsating
mucosal artery was performed. No classic duodenal ulceration
was seen during neither gastroscopy nor duodenotomy. The
patient was discharged 3 days later, but readmitted 6 days
postoperatively due hematemesis and syncope. An emergency
CTA showed stenosis and post-stenotic dilatation of CA and an
aneurysm on a jejunal branch artery. The patient was circulatory
stable and transferred to a tertiary center and underwent
successful coiling of the gastroduodenal artery, gastroepiploic
artery and two pancreaticoduodenal arterial branches. One
month later a CTA, following a dedicated MALS protocol,
visualized hook deformation of CA during expiration, significant
stenosis and post-stenotic dilatation of CA (Fig. 1), all considered
pathognomonic for MALS. An additional pseudoanurysm on the
pancreaticodorsal artery was identified. The MALS angiographic
protocol was performed using contrast-enhanced (100 ml
Omnipaque 350 mg/ml, 3 ml/s) arterial scans in a maximum
inspiratory phase followed by a maximum expiratory phase
was performed with a 5 s delay between the respiratory
phases.

The increased collateral retrograde blood-flow in the gastro-
duodenal and pancreaticoduodenal arteries was suspected to be
the underlying reason for pseudoanurism formation and severe
UGIH and the patient subsequently underwent laparotomy and
resection of the MAL and CA decompression.

Endovascular procedure

Access was obtained through the right common femoral artery
using a 6.5 Fr. steerable sheath (Medtronic Aptus TourGuide), and
the CA was catheterized. Subsequently, using a microcatheter
system (Progreat 2.7 Fr. (Terumo)) the largest of the two pan-
creaticoduodenal arcades was catheterized all the way to the
inferior pancreaticoduodenal artery, where coiling was started.
Detachable microcoils (Concerto Helix (Medtronic) and Interlock-
18 (Boston Scientific) were chosen for initial embolization but
still dislodged due to the very high inflow in the artery. The
coils settled further downstream in the relevant arcade and

Figure 1: Preoperative inspiratory (A) and expiratory (B) computed tomography
scan, visualizing hook formation and stenosis of the celiac artery.
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Figure 2: Intraoperative photography showing the exposed celiac trunk and
divided arcuate ligaments.

slowed the flow, thereby allowing for precise deployment of
more detachable microcoils in the inferior pancreaticoduodenal
artery.

Both arcades, the first few centimeters of the gastroepiploic
artery and the gastroduodenal artery (up to the common hepatic
artery) were subsequently embolized using multiple nondetach-
able microcoils (Nester, Cook Medical).

Open surgical procedure

A midline laparotomy was performed and adhesiolysis per-
formed as necessary. Access to the lesser sac was obtained and
the CA was identified and followed to the origin at the aorta,
where the celiac trunk was found to be tightly compressed by
the MAL. All of the muscular fibers of the MAL were divided
leaving the origin of the CA completely exposed (Fig.2). An
intraoperative ultrasonography was performed, visualizing a
normal flow in the common hepatic artery during both forced
in- and expiration.

Postoperative course

The patient was discharged on the third postoperative day, but
readmitted 4 days postoperatively due to a minor abdominal
wound dehiscence, which was sutured under general anesthesia.
On follow-up computed tomography the arterial stenosis was
repealed and the pseudoaneurism collapsed (Fig. 3).



Figure 3: Postoperative inspiratory (A) and expiratory (B) computed tomography
scan with repealed hook formation as well as stenosis of the celiac artery.

DISCUSSION

The current case describes a severe UGIH most likely secondary
to MALS. Compression of the CA by the MAL may lead to stenosis
and malperfusion of the upper gastrointestinal tract, and even-
tually compensatory increased retrograde blood-flow via collat-
erals and the gastroduodenal and pancreaticoduodenal arteries.
Increased collateral flow may cause aneurysm formation, rup-
ture, retroperitoneal hemorrhage and hemorrhagic shock as an
extremely rare outcome.

The treatment of the patient in the current case was duode-
notomy and surgical hemostasis in the acute phase, which is the
treatment of choice in hemodynamically unstable patients with
UGIH refractory to endoscopic hemostasis attempts if imminent
endovascular service is unavailable [8]. UGIH is associated with a
mortality of 6-10%, and the most common cause is peptic ulcer,
followed by Mallory-Weiss tear, Dieulafoy lesion and gastroe-
sophageal varices [8]. The selective angiographic embolization
was performed as a prophylactic measure of renewed hemor-
rhage, a treatment that has been proposed as the treatment of
choice in comparable literature [9].

The treatment of symptomatic MALS most often is surgical
resection of MAL, either open or laparoscopic of the MAL
[3, 10]. CA reconstruction, balloon-expandable stenting and
robotic MAL division has been sparsely described [6]. We propose
that aneurysms of the pancreaticoduodenal arteries are treated
with selective endovascular coiling, even in asymptomatic
patients, to prevent future massive hemorrhage.

In the emergency presentation of UGIH without peptic ulcer
or other common causes, MALS should be considered as a rare
underlying pathology.
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