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Abstract

Median arcuate ligament syndrome is a rare entity. This clinical condition develops by
compression of the root of a celiac artery with the median arcuate ligament. The typical triad of
this syndrome is the following; abdominal discomfort and pain, especially after a meal, and weight
loss. In diagnosis, other causes should be ruled out and compression must be demonstrated by
any type of imaging method. The main principle of treatment is cutting down the median arcuate
ligament. A 54-year-old woman presented with untreatable recurrent abdominal pain and was
diagnosed with median arcuate ligament syndrome by imaging with angiographic computed
tomography. This patient was operated on. We performed laparoscopic division of median
arcuate ligament with the retrograde surgical dissection technique. The patient was discharged
from the hospital without any complaint on the third day after surgery. She was still symptom-free
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after 12 months.

The laparoscopic retrograde dissection approach is a safe and feasible treatment modality

for median arcuate ligament syndrome.

Introduction

Median arcuate ligament syndrome (MALS), also
known as the celiac artery compression syndrome, Dunbar
syndrome, or celiac axis syndrome, is a very rare clinical
situation that is characterized by recurrent abdominal pain,
especially after a meal and is often misdiagnosed due to its
relative scarcity [1]. The median arcuate ligament (MAL) is
the fibroid connective tissue that is attached to the right and
left diaphragmatic crura on both sides of the aortic foramen.
This MAL may cause extrinsic compression on the root of
the celiac trunk if it is located lower position, or if the celiac
artery originates higher position. The root of the celiac artery
generally originates from the aorta below the MAL and makes
the celiac trunk then separates into its branches. The MAL is
very close to the celiac trunk in 10% - 24% of the population.
The degree of compression on the artery relative to the
position of the diaphragm. The degree of compression is
maximized during the deep expiration. This compression to
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this artery reduces blood supply to the stomach, liver, spleen,
and intestine, therefore mesenteric ischemia, and related
symptoms [2]. The typical signs and symptoms of MALS are
abdominal pain and discomfort especially after a meal, weight
loss over a long period, and an abdominal vascular murmur.
The other manifestations include nausea, vomiting, diarrhea,
and anorexia. The diagnosis of MALS requires imaging
studies and ruled out other causes. The primary treatment
of MALS is the total division of the compressing parts of MAL
to release the extrinsic compression on the root of the celiac
artery. In recent years, frequently laparoscopic surgery has
been accepted as a gold standard in the management of
MALS [3].

Case report

A 54-year-old patient presented with upper abdomen
pain. She has had several times severe abdominal pain with
different duration time, especially after a meal. She has
had hypertension and depression for a few years. Blood
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investigations, abdomen ultrasound, and CT were normal.
The results of esophagogastroduodenoscopy were normal.
There is only epigastric tenderness in physical examination.
An apparent compression of the root of the celiac axis by
the MAL is shown in vertical and sagittal views of the CT
angiography (Figures 1 and 2). Written informed consent
was obtained from the patient who participated in this case
and she underwent a laparoscopic operation for MALS.

Surgical technique

The patient was placed in a supine position with legs split.
The first 10-mm camera port was placed at 3 cm above the
umbilicus. A 5-mm epigastric port was placed through which
an automatic liver retractor was placed to lift the left lobe
of the liver. Two 5-mm ports were introduced in the right
and left upper abdomen and an additional 10-mm port was
introduced in the left lateral abdomen. We used a 30° scope.
For good exposure, the stomach was retracted to the up and
the left. After dividing pars flaccida crura was dissected. We
used the laparoscopic retrograde division technique. Left
gastric artery suspended with penrose drain to be able to see
celiac truncus in a better manner. Our starting point was the
left gastric artery. Dissection of MAL was performed below
to upward by identifying the branches of the celiac truncus.
After identifying the left gastric, splenic artery, and hepatic
artery the celiac truncus and its root were dissected up to
the aorta. All the fibrous tissue on either side of the celiac
truncus, its rood, and origin was dissected gently and excised
to provide sufficient dilation of the celiac origin. After the
division of all fibrous tissue around the celiac artery, the
dilated celiac axis was visualized without any narrowing on
it (Figure 3) the operative time was 130 minutes and during
the operation, no complications developed.

All the symptoms of MALS disappeared within 3 days
and the patient was discharged from the hospital. At the 12
months after the operation enhanced abdominal CT shows
that the narrowing part of the celiac axis had improved
(Figure 4).

Figure 1: Vertical section enhanced abdominal CT shows narrowing of celiac

axis beyond its origin.
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Figure 2: Sagittal section enhanced abdominal CT shows narrowing of celiac
axis beyond its origin.
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Figure 3: Entire celiac axis bared of all fibro-fatty tissue. All branches of celiac
truncus are shown in this picture.

Figure 4: Sagittal section enhanced abdominal CT shows improvement of the
narrowing of celiac axis.

Discussion

MALS is a very rare pathology as a result of extrinsic
compression of the celiac artery by the median arcuate
ligament, and nonspecific clinical presentation, so diagnosis
is by exclusion. Differential diagnosis should be made to
rule out the other disease related to the gastrointestinal
system such as gallbladder disease, peptic ulcer, pancreatitis,
appendicitis, inflammatory bowel disease, and chronic
mesenteric ischemia. Postprandial epigastric ischemia and
abdominal pain, and weight loss are often observed. The
patient is usually thin body habitus, ages 20 to 40 years
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[2]. Abdominal pain is often presented after a meal or after
exercise, especially at a specific body posture. In our case,
the patient had no significant weight loss, and contrary to
expectations was not slender but older.

However, due to persistent abdominal pain, diagnoses
Computed tomography (CT) angiography of the patient
was performed after exclusion of other gastrointestinal the
diagnosis was made this way.

Stenosis of the celiac artery is compensated by collateral
flow from the gastroduodenal branch of the superior
mesenteric artery. The MALS may cause pancreatic
duodenal arterial aneurysm and gastroparesis. A long-term
extensive decrease in blood flow may be the main reason
for the mechanism during long-term chronic ischemia
[4,5]. Therefore, it is important to make a diagnosis before
the complications develop. Doppler ultrasound is used for
screening of MALS. The advantages of Doppler ultrasound
is non-invasive and easy to perform, but the status of
vessels cannot be assessed during the inspiration and
expiration phase. The gold standard for diagnosis of MALS is
angiography with the classic findings. Angiographic findings
are a pathognomonic focal narrowing of the celiac trunk,
especially during expiration, with or without post-stenotic
dilatation [6]. Also, CT angiography and magnetic resonance
angiography are non-invasive imaging forms to verify the
location of the celiac trunk and compression [7]. In our case,
the diagnosis of MALS was verified by CT angiography and
the patient underwent surgery.

In the literature about the MALS, especially in
symptomatic patients extraction of the fibrous structures
and median arcuate ligament causing compression has been
recommended [6,8]. The aim of treatment in MALS patients
is to normalize celiac artery blood flow. Open or laparoscopic
techniques can be made by cutting the median arcuate
ligament. In addition, Patch angioplasty, aorta-celiac bypass,
aortic reanastomosis of the celiac artery, and percutaneous
endovascular initiatives can be made when the conventional
methods are unsuccessful [9]. Today, laparoscopic surgery is
more preferred than open surgery. The laparoscopic method
has advantages such as, may reduce surgical trauma and
patient hospitalization, less postoperative pain, and early
oral intake. Doppler ultrasound may be used for confirming
the passage of the celiac trunk [10].

The diagnoses of MALS are not so easy. Patients with MALS
have nonspecific gastrointestinal symptoms. Establishing a
causal link between the anatomic condition and the presence
of symptoms may be a difficulty. As a result, MALS should
be remembered during the differential diagnosis in patients
with nausea and abdominal pain as the clinical presentation
is mild and rare. Depending on the patient the treatment
method might vary, but long-term follow-up is recommended
as postoperative long-term complaints may reoccur in the
future.
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According to some authors, the interruption of somatic
or sympathetic fibers during the release procedure of MAL
may be the main actor in the improvement of symptoms
of MALS. The mechanism is, blood flow is increased in the
trough celiac artery due to perivascular denervation of
the celiac ganglion due to relief in vasospasm. Until the
last two decades, open conventional surgery was the gold
standard therapy in the management of the MALS [11]. With
technological development and minimally invasive surgery
started to be used more commonly. In the last decades so
many reports advocate the laparoscopic approach to MALS
[12]. In the surgical technique, the dissection of MAL from
below upward is more beneficial, starting from dissecting
the left gastric artery and suspending it and going to the
celiac root and the aorta is a more acceptable approach than
identifying the aorta and tracing the celiac origin from above
downward. With this technique, from above to downward,
there is more risk to make an injure to the aorta and celiac
artery [13].

Laparoscopic dissection of MAL provides better
visualization of the aortic and celiac regions. In this way,
complete division of all the fibers of MAL could be achieved
easily. Thisis the key to the successful resolution of symptoms.
The other advantages of minimally invasive surgery are less
pain after surgery, faster recovery, early discharge, and early
return to work [13].

Conclusion

The laparoscopic approach is the gold standard treatment
modality for MALS with less morbidity and less mortality.
The below upward dissection technique of MAL starting from
a left gastric artery is more beneficial.
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