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Aortic and coeliac axis compression by the median arcuate ligament
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Abstract:

Median arcuate ligament syndrome is a clinical condition in which the cause of gastrointestinal symptoms is thought
to be compression of the coeliac trunk by the median arcuate ligament. We report a case of a 25-year-old woman with
compression of the supra-coeliac aorta and the coeliac trunk by the median arcuate ligament. The patient was success-
fully treated with open surgical decompression. Median arcuate ligament syndrome is poorly understood, and surgical

management is highly variable in its outcome.
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INTRODUCTION

Median arcuate ligament syndrome (MALS) is a rare cause of
chronic mesenteric ischaemia. MALS occurs when the median
arcuate ligament is abnormally low and thus causes indenta-
tion on the coeliac artery. It occurs in 10-24% of the general
population.! It typically affects young adults and rarely com-
presses the aorta, the superior mesenteric artery and other
local structures.? The symptoms are variable, and include
post-prandial abdominal pain, nausea, vomiting, diarrhoea,
and weight loss.? Herein, we report a rare variation of MALS,
where the compression affected not only the coeliac axis but
also the supra-coeliac aorta.

CASE REPORT

A 25-year-old female presented to our clinic with a four-year
history of post-prandial abdominal pain, nausea, vomiting, di-
arrhoea, and a 22-kg weight loss. Her symptoms were debili-
tating and had a significant impact on her mental health and
quality of life. Contrast-enhanced computed tomography (CT)
of the abdomen and pelvis showed significant compression on
the supra-coeliac aorta and coeliac artery by the median arcu-
ate ligament (Fig 1).

The Duplex ultrasound scan showed that the Peak systolic
velocity in the coeliac axis in the supine position was 263cm/s.
A reduction in peak systolic velocity (PSV) was noted in all
readings when obtained in the standing position confirming
the diagnosis of median arcuate ligament syndrome: supine
PSV 263cm/s, upright PSV 192cm/s, inspiratory PSV 292 cm/s,
expiratory PSV 332 cm/s (Fig. 2).
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Figure 1. Axial (A) and sagittal view (B) of contrast enhanced CT
showing compression of the supra-coeliac aorta from a hypertrophic
median arcuate ligament.
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Figure 2. Inspiratory Duplex ultrasound image showing turbulence of the flow at the ostium of the coeliac axis and a peak systolic velocity of
292 cm/s. B: Expiratory Duplex ultrasound image showing turbulence of the flow at the ostium of the coeliac axis and a peak systolic velocity

of 332 cm/s.

An open surgical division of the median arcuate ligament
and surrounding fibrous bands was performed through a su-
pra-umbilical midline abdominal incision. The superior part of
abdominal aorta was dissected and freed from the ligament
for around 7cm above the coeliac axis, which was skeletonised
up to its bifurcation and released from the ligament and all
surrounding fibrotic bands.

The patient had an uneventful post operative recovery and
was discharged home on day 7.

The CT angiogram on day 2 post operatively revealed reso-
lution of the compression of the coeliac axis and improvement
of the flattened appearance of the supra-coeliac aorta.

At her five-week follow-up appointment, she reported rea-
sonable improvement of her symptoms, and had gained 5 kgs
since the surgery.

DISCUSSION

MALS was first reported in the mid-1960s 4. The presence of
compression was noted in around 34% of autopsies conduct-
ed amongst the general population with no reported symp-

toms, which queries the existence of the condition 5. It occurs
more frequently in women (at a ratio of 4:1) 4, 6.

The characteristic anatomy in MALS is compression of the
coeliac artery by the median arcuate ligament, which fluctu-
ates during inspiration and expiration. The syndrome can also
be caused by external compression of other arteries, such
as the superior mesenteric artery and the aorta 7. Reilley et
al. described four cases of compression of both the superi-
or mesenteric artery and the coeliac axis 8. Coulier reported
a case of a male patient who experienced chronic epigastric
pain with aortic compression caused by the median arcuate
ligament and no compression of the coeliac trunk or the supe-
rior mesenteric artery 9. In our case, there was compression
of both the aorta and the coeliac artery.

Individuals afflicted with this condition present with gas-
trointestinal symptoms such as nausea, vomiting, postpran-
dial/exercise induced abdominal pain, and weight loss. The
symptoms are indicative of chronic mesenteric ischaemia, and
the clinical presentation is variable in its severity 6.

In addition to a detailed clinical history, the diagnosis of
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the condition is established through imaging investigations.
There is no gold standard investigation or widely accepted
diagnostic criteria for MALS, but the most common imaging
investigations include CT angiography and dynamic Duplex ul-
trasonography. A typical finding on CT is the “hooked” appear-
ance of the coeliac artery. Duplex ultrasonography usually
shows elevated velocities in the coeliac axis. Invasive dynamic
angiography in inspiration and expiration has been described
as a diagnostic tool 10.

Treatment of the condition is achieved through surgical
decompression of the artery through open, laparoscopic, or
robotic release of the median arcuate ligament. The tradi-
tional treatment is open surgical decompression, although in
recent years, laparoscopic approaches are being increasingly
used.

Symptomatic relief post-surgery is variable and difficult to
predict. Reilly et al. reported the largest series of the longest
follow up of open surgical MALS in a total of 51 patients 8. At
10-year follow-up, 53% of patients who had decompression
alone had resolution of symptoms compared to 76% of pa-
tients who had decompression and revascularization.

CONCLUSION

MALS is a rare clinical condition, and its diagnosis is based
on exclusion of other more common pathologies. We believe
that the threshold for surgical intervention should be low in
such cases as symptom relief is not always achieved, and col-
laborative experiences from multiple centres may help under-
stand potential links between multi-level disease and severity
of symptoms and response to treatment.
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