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ARTICLE INTFO ABSTRACT
Article history: Medial arcuate ligament syndrome (MALS) is an anatomoclinical entity underestimated in
Received 14 August 2023 most situations due to the lack of specific signs. However, the consequences can be disas-
Revised 23 October 2023 trous if the diagnosis is not seriously considered and investigations are not fully undertaken
Accepted 26 October 2023 to confirm this hypothesis. We report a case of Median Arcuate Ligament Syndrome in a
Available online 25 November 2023 young woman who presented to the Emergency Department with moderate postprandial
pain. All investigations were carried out promptly, with no abnormalities, and the diagnosis
Keywords: was retained on the evidence of a well-performed and appropriately interpreted abdominal
Abdominal pain CT. This case illustrates a rare cause of epigastralgia simulating a surgical emergency. This
MALS condition should be considered when biological and often radiological investigations are
Anatomy inconclusive. The relative youth of the patient is often suggestive, but confirmation is based
Imaging on a CT scan with injection of a well-technical contrast product, or angiography. Treatment
Diagnosis is debatable between a conservative approach and surgery. Surgical approach is discussed

depending on the degree of vascular stenosis and the impact on the digestive tract. How-
ever, the recurrence of symptoms may be a contributory factor in the therapeutic decision.
The impact could be lethal depending on the degree of stenosis and consequently on the
repercussions on the digestive tract. A multidisciplinary approach is required for its man-
agement.
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Introduction

Medial arch ligament syndrome median arcuate ligament
syndrome (MALS) is still controversial as to its reality, its
pathophysiological mechanisms, and even its therapeutic
management. From a pathophysiological point of view, the
ischemic theory of pain related to extrinsic compression of
the celiac trunk is opposed to the neurogenic theory, which
is irritation of the nerve fibers of the celiac plexus. Clinically,
MALS is classically characterized by epigastric pain, vomiting,
and weight loss [1]. The diagnosis of MALS is one of exclu-
sion, which is made after ruling out all other causes of chronic
abdominal pain, and is confirmed by invasive and/or non-
invasive vascular radiological examinations and/or noninva-
sive vascular radiology [2]. In terms of treatment, the majority
of authors accept the value of surgical treatment for symp-
tomatic patients. The laparoscopic approach might be a po-
tential alternative treatment. Few cases of MALS treated la-
paroscopically have been described in the medical literature.
We report a case for which a conservative approach was re-
tained after concertation with the medical staff. This case has
been reported in line with SCARE criteria [3].

Case presentation

A 44-year-old white female presented to the Emergency De-
partment with moderate postprandial abdominal pain. The
patient has a past medical history of open appendectomy
for acute appendicitis with no postoperative complications.
Apart from that, she has no known relevant personal, fam-
ily, or psycho-social medical history. The patient reported a
prior similar incident 5 years ago, which had spontaneously
resolved without requiring any treatment. The semiological
characteristics of these pains were such that pain, which was
described as “burning,” was mainly located in the epigas-
trium and right hypochondrium. It appeared suddenly, ap-
proximately 1 hour after lunch, and was progressively wors-
ening. Nausea and vomiting were also reported. Furthermore,
arecent loss of appetite and early satiety were reported by the
patient during the anamnesis.

Physical examination revealed a solid McBurney incision
scar, moderate abdominal distension, and epigastric tender-
ness. The electrocardiogram (ECG) was normal.

As routine, blood tests were performed, and no biological
stigma of inflammatory systemic response was found. Acute
hepato-biliary conditions were ruled out. The pancreatic blood
test was normal, with lipasemia within the usual range.

An upper gastrointestinal endoscopy was performed to ex-
clude gastritis, peptic ulcer disease was normal.

The abdominal injected CT-scan (Fig. 1) that was performed
showed no evidence of occlusive syndrome.

The liver, the gall bladder, the bile ducts, the stomach, and
the intestines were unscathed. But an abnormal striction of
the celiac trunk, at its origin, followed by a poststenotic dila-
tion of the same artery, was unveiled. This striction seemed to
be caused by an extrinsic anatomic structure: the median ar-
cuate ligament. We estimate 15% of the degree of stenosis. In

addition, a nonmodal presentation of the right hepatic artery
had been described, with the artery arising directly from the
aorta (Figs. 2 and 3).

Patient has been symptomatic treatment based on Level I
analgesics and proton pump inhibitors. Evolution was good.
After 72 hours, she has been then referred to the vascular
Surgery Department, in order to benefit from adequate symp-
tomatic treatment. The latter was normal. It was only at this
stage of investigation that the assumption of a causality link
between the abdominal pain and the abnormal anatomic po-
sition of the median arcuate ligament seemed plausible.

The decision after the medical staff concertation was in fa-
vor of conservative management because the degree of steno-
sis was not important and with no effect on the vascular sys-
tem and neither consequence on digestif tract subject. Num-
ber of recurrences was not significant. Nevertheless, regular
clinical and radiological follow-up was indicated.

Discussion

Also known as Dunbar syndrome, celiac artery compression
syndrome, or celiac axis syndrome, Median Arcuate Ligament
Syndrome (MALS) is a rare vascular compression syndrome,
found only in 2 out of 100,000 patients [4]. Reduced blood flood
through this artery is thought to be accountable for the vari-
ety of symptoms observed in this syndrome. Celiac ganglion
compression in MALS is a contributory factor [5,6].

MALS was described first anatomically in 1917 by Lipshutz
[7]. The clinical entity was described by Harjola in 1963 [8]. This
surgeon was also the first to perform the first median arcuate
ligament release in the world. Later, a larger case series of pa-
tients have been published.

The median arcuate ligament (MAL) is a strong fibrous
structure linking the left and right diaphragm crura. These 3
structures form, together, the aortic hiatus (next to the verte-
brae Tq,-Lq) [9,10]. The position of the MAL and the origin of
the celiac trunk may vary between individuals [11].

MALS is a rare, but not-to-forget, compression syndrome
due to abnormally lower insertion of the diaphragm crura and
MAL, or abnormally higher origin of the celiac artery, lead-
ing to extrinsic compression of the proximal celiac artery. The
stress on the compressed artery is likely to increase at expi-
ration, due to the upward movement of the celiac axis [12].
Hyperplastic intimal changes in the celiac artery may be asso-
ciated with the compression [5]. Neuropathic pain is thought
to be an aggravating factor in MALS. This is explained by the
fact that the celiac ganglion is located close to the celiac artery
[5,6]. MALS is more common in women (sex ratio = 4:1) aged
between 30 and 50 years old [6-10]. No other risk factors have
been found in literature. A variety of symptoms can be ob-
served in a patient with MALS. A study describing a 20-year
experience of surgical treatment of MALS revealed that the
most frequent symptoms are abdominal pain (94%), postpran-
dial abdominal pain (80%), weight loss (50%), bloating (39%),
nausea and vomiting (55.6%), and abdominal pain triggered
by exercise (8%) [14].

Clinical examination findings can include abdominal
bruits, epigastric tenderness, and weight loss [8]. Most of
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Fig. 1 - Abdominal scanner performed as an emergency. (A) Contrast-enhanced CT axial image of the abdomen shows
proximal stenosis of the celiac artery accompanied by poststenotic dilatation, although it is better appreciated on a Sagittal

CT image. (B, C) Section with magnification.

the time, MALS is an asymptomatic condition. The lack of
symptoms could be explained by the development of collat-
eral circulation, usually from the superior mesenteric artery
(SMA) [15].

Celiac artery compression by the MAL was found in only
2.8% of cases in a retrospective database analysis where CT ab-
dominal angiography was performed for various indications.
Among them, only 3 presented with symptoms of MALS [16].

As MALS is an exclusion diagnosis [3,13-17], alternative
causes of abdominal pain and other digestive symptoms
should always be ruled out. A formal gastroenterology re-
view is advisable. When clinical suspicion of MALS arises, it is

recommended to perform a duplex ultrasound (DUS) study of
the celiac artery [17-19].

DUS can be a good initial screening tool as it has no risk
of ionizing radiation and is cheaper. However, it is operator-
dependent and needs an experienced operator to assess and
show the modifications. DUS signs include: (1) poststenotic di-
latation of the celiac trunk, and (2) elevated blood velocities
exaggerated during expiration.

Computed tomography angiography (CTA) allows a special
visualization of the pressed celiac trunk. However, compared
to DUS, CTA involves ionizing radiation and needs contrast,
which can be crippling in patients with renal dysfunction.
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Fig. 2 - Axial reconstruction. (A) Contrast-enhanced CT of the abdomen, parasagittal reconstruction, shows kinking of the
proximal celiac artery, resulting in a characteristic hooked appearance with poststenotic dilatation. Note the absence of
atherosclerosis. (B) Contrast-enhanced CT of the abdomen, parasagittal reconstruction, shows poststenotic dilatation of the

celiac artery.

Fig. 3 - Abdominal scanner performed as an emergency.
Frontal section showing stenosis of the celiac trunk due to
the arcuate ligament.

Magnetic resonance angiography (MRA) is a radiation-free al-
ternative modality.

Conventional angiography remains “the gold standard to
show dynamic compression of the celiac artery” [17]. Breath-
ing maneuvers can be very helpful for diagnosis. Angiography
is also indicated to evaluate patients as they develop symp-
toms in the postoperative period [20].

The aims of the treatment of MALS are (1) decompression
of celiac trunk so that normal blood flow is restored, and (2)
pain management by celiac ganglionectomy [17]. Many treat-

ment options have been tried and described. Nowadays, the
laparoscopic release of coeliac artery and celiac neurolysis
(with intraoperative duplex ultrasound) has established itself
as a usual surgical option [17-20]. Advantages of laparoscopic
method include small incisions, low risk of complications, and
improved view during surgery [17]. But during a laparoscopic
procedure, it is more likely to incompletely release the celiac
artery and, there is a higher risk of abdominal aorta injury [21].
Robotic-assisted release of compression and celiac neurolysis
is the new trend [22,23].

Percutaneous transluminal angioplasty (PTA) is indicated
when persistent celiac flow abnormalities are noted on preop-
erative duplex ultrasound postoperative imaging, or in cases
of postchirurgical recurrence [17]. Vascular reconstruction is a
last resort weapon [17,20].

At least Finally, we need to be cautious about the main dif-
ferential diagnoses, which include

- Hyperalgesic ulcer attack Epigastric pain is the most com-
mon clinical sign. Pain is improved by taking proton pump
inhibitors. Diagnosis is confirmed by upper gastrointesti-
nal endoscopy. Imaging is of no interest in confirming the
diagnosis.

- Acute pancreatitis There are many similarities with MALS
in the clinical presentation and pain semiology. Imaging in
this case is of considerable prognostic value. Furthermore,
in specific situations, this examination can be of genuine
therapeutic benefit

- A perforated ulcer the symptoms of ulcer perforation are
characteristic. Imaging is of primary diagnostic impor-
tance. Standard radiography may show a gaseous crescent
in 40% of cases. in appropriate cases, the abdominal CT
scan may show direct signs of perforation: an extra diges-
tive gas bubble indirect signs: intraperitoneal fluid effu-
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sion, or densification of the prebulbar fat. The abdominal
CT scan with upper digestive opacification with hydrosol-
ubles will show an extra digestive fluid leak at the bulbous
region.

- Aorto-mesenteric clamp syndrome Superior mesenteric
artery (SMA) syndrome, also known as Willkie syndrome
or aortomesenteric duodenal compression syndrome, is
a rare acquired vascular compression disorder in which
acute angulation of the SMA results in compression of
the third part of the duodenum, leading to obstruction.
Patients with SMA syndrome may present acutely, with
chronic symptomatology, or with an acute exacerbation of
chronic symptoms: acute presentation is usually charac-
terized by signs and symptoms of duodenal obstruction
chronic cases may present with long-standing vague ab-
dominal symptoms, early satiety and anorexia, or recur-
rent episodes of abdominal pain, associated with vomit-
ing. CT-tomography and magnetic resonance angiography
(CTA/MRA) enable visualization of vascular compression of
the duodenum and measurement of aortomesenteric dis-
tance. Normally, the aortomesenteric angle and aortome-
senteric distance are 28°-65 and 10-34 mm, respectively. In
SMA syndrome, both parameters are reduced, with values
of 6°-22° and 2-8 mm.

Through this case, we have chosen to focus on the diag-
nostic aspect of this syndrome and the possible difficulties we
may encounter in making the diagnosis. The therapeutic ap-
proach remains a subject of debate and no consensus has yet
been established. undoubtedly, the degree of stenosis is the
cornerstone for the surgical option.

The classical, laparoscopic, and even robotic approaches
and the performance of each one will be the subject of better
prospective studies and randomized controlled trials to assess
the validity of one compared with the other.

These considerations also apply to the plethora of addi-
tional examinations to be carried out as part of the diagnostic
confirmation strategy.

Conclusion

MALS is a rare condition. Its clinical suspicion arises when
usual medical conditions causing abdominal pain or other
digestive symptoms are ruled out. Duplex Ultrasonography
(DUS) and CT abdominal angiography are nowadays’ most
used imaging techniques when MALS is highly suspected.
MALS treatment is based on celiac trunk decompression
with celiac lymphadenectomy, followed, in specific cases, by
a percutaneous transluminal angioplasty. This can be done
through open surgery, laparoscopic or robot-assisted routes.
Vascular reconstruction of celiac trunk remains a solution in
sectioned cases.
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Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A
copy of the written consent is available for review by the
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Supplementary material associated with this article can be
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