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ABSTRACT

Background: The median arcuate ligament passes superior to the origin of the celiac artery and is a continuation of the posterior diaphragm that
wraps over the aorta. If it lies too low on the aorta or if the origin of celiac artery is higher in location, the ligament may cause symptoms of
abdominal pain related to compression of the celiac artery.

Case Report: An abdominal ultrasound in a 20-year-old woman with longstanding abdominal pain after eating and Computed tomography
angiography of the abdomen showed stenosis of the origin of the celiac artery and confirmed the diagnosis of median arcuate ligament syndrome.
Laparoscopic release of the median arcuate ligament resulted in relief of the patient's symptoms.

Conclusion: The diagnosis of median arcuate ligament syndrome should be considered in patients with postprandial abdominal pain that does not

have a clearly established etiology.
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INTRODUCTION

The median arcuate ligament is a fibrous arch that unites the
diaphragmatic crura on either side of the aortic hiatus. The ligament
usually passes superior to the origin of the celiac artery near the first
lumbar vertebra. In the general population, 10-24% of people may
have indentation caused by an abnormally low ligament. Few of these
patients have hemodynamically significant stenosis that would cause
symptoms. We present the case of a patient with median arcuate
ligament syndrome that caused postprandial abdominal pain
associated with nausea, emesis, and bloating.

Case Report

A 20-year-old woman with no significant past medical history
presented to the clinic with a 4-year history of postprandial epigastric
abdominal pain . The pain was associated with nausea, nonbilious
emesis, bloating and weight loss. The pain became worse when she ate
fatty foods, the nausea worsened with any oral intake and relieved with
bowel rest. She had normal bowel movement and denied any radiation
of the pain to other locations in her body. She denied any substance
abuse. In last four months, all the symptoms have been aggravated and
she has lost 10 kg over 4 months. Her physical examination revealed
soft nontender abdomen with no guarding or rigidity.

All routine investigations were within normal limits. A mesenteric
ultrasound showed elevated celiac artery velocities of 635 cm/sec
during expiration and 450cm/sec in inspiration phase and it suggested
increased stenosis, mild narrowing (max calibre 2.9 mm)was found at
the origin of the celiac trunk with post stenotic dilatation Based on the
elevated celiac artery velocities, we diagnosed the patient with median
arcuate ligament syndrome (celiac artery compression syndrome).
Computed tomography angiography (CTA) of the abdomen showed a
moderate to severe stenosis at the ostium of celiac artery with diameter
of 1.4 mm and mild dilatation of post stenotic segment with diameter of
5.8 mm and collaterals formation. No evidence of any thrombus
formation was there. Abdominal aorta ,superior mesenteric ,inferior
mesenteric artery and celiac artery branches were found to be normal.
These findings confirmed the diagnosis.

The patient underwent laparoscopic surgery to release the median
arcuate ligament impingement on her celiac artery. The patient was
placed in the supine position, and 5 laparoscopic ports were placed.
(Supraumbilical port 4cm above umbilicus for camera, epigastric port
for Nathanson liver retractor , two working ports on either side of
supraumbilical port ,7 cm above the supraumbilical port on right side
4 cm lateral to mid line and 10 cm above the supraumbilical port on
left side just medial to midclavicular line, fifth port in left anterior
axillary line 2 cm below costal margin. After retracting the liver, pars
flaccida was opened and left gastric artery was identified and was
followed till the trifurcation of celiac trunk .Most of the compressing
segment was made of ganglionic fibres .Using harmonic scalpel , all
the fibres were lifted and released keeping active blade away, first on

the right side of the artery followed by on the left side ,releasing any
external compression on the artery due to the median arcuate ligament
and ganglionic fibres. The patient tolerated this procedure well and
remained in the hospital for 4 days. She had an uneventful hospital stay
and was tolerating full diet at discharge.

At follow-up in our general surgery clinic 2 weeks after surgery, the
patient has no postprandial abdominal pain . On further inquiry, she is
tolerating full diet without difficulty and had no complaints of nausea,
emesis, or bloating and started gaining weight. Postoperative
ultrasonography showed 4mm diameter of celiac artery at its origin in
comparison to preoperative diameter of 2.9 mm on ultrasound and 1.4
mm in CT angiography. On USG doppler , peak systolic velocity of
celiac artery at origin was 190 cm/s in comparison to preoperative peak
systolic velocity of 635 cm/sec. On postoperative USG doppler , peak
systolic velocity remains same in both phases of respiration.

Figure 3.

Cellac artery compression anatomy

Comprense of e sotery
legarnent

Figure 5.

| 78 |—| International Journal of Scientific Research I



Volume - 11 | Issue - 02 | February - 2022

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

1. Celiac axis compression and collaterals formation in CT
angiography

2. Portinsertionsites

3. Celiac artery compression seen intraoperatively(1- arched fibres
of diaphragm 2-aorta, 3-celiac artery, 4- left gastric artery)

4. Release of median arcuate ligament fibres and celiac ganglion
.Celiac artery(marked by blue triangle, showing the left part of the
artery), left gastric artery(marked by green line), 1- common
hepatic artery, 2-splenic artery

5. medianarcuate ligament anatomy

DISCUSSION

Median arcuate ligament syndrome (also known as Dunbar syndrome
or celiac artery compression syndrome) was first described by Harjola
in 1963.

A patient who presented with postprandial abdominal pain was found
to have his celiac artery encased with thick fibrotic and ganglionic
tissues at the time of surgery. The patient experienced full relief of
symptoms following removal of this thick fibrotic tissue from the
celiac artery. The pathophysiology of the disease is external
compression of the celiac artery by an abnormally low lying ligament.
The compression worsens with expiration as the diaphragm moves
cranially causing stretching of the intercrural transverse fibres causing
more compression of the celiac trunk. This compression leads to
visceral ischemia and postprandial abdominal pain. Some also claim
that this causes a steal phenomenon from blood flow being diverted
away from the superior mesenteric artery via collaterals to the celiac
axis, causing midgut ischemia.

Overstimulation of the celiac ganglion is also believed to cause chronic
pain in these patients. Sustained compression of the celiac axis may
lead to changes in vascular layers such as intimal hyperplasia,
proliferation of elastic fibres in the media, and disorganization of the
adventitia.

Pain is located in the epigastric area and worsens after meals, or with
leaning forward. The pain is also associated with nausea, emesis,
bloating, weight loss and diarrhoea. Patients may also experience
sitophobia, or food fear, because of these symptoms. Patients may get
transient relief of these symptoms by bringing their knees to their
chest. This position decreases impingement of the arcuate ligament on
the celiac artery by pushing it cephalad relative to the artery .
Epigastric pain may be present, and physical examination may reveal
epigastric bruitin as many as 35% patients. This bruit may increase on
expiration .

In the workup of these patients, other causes of visceral pain should be
excluded, including biliary sources and ulcer disease because celiac
artery compression syndrome is a diagnosis of exclusion. Therefore,
abdominal ultrasound, EGD, and gastric emptying studies are usually
performed to rule out other sources of pain. A mesenteric ultrasound is
a good screening tool for patients with suspected median arcuate
ligament syndrome. The ultrasound should show elevated peak
systemic velocities on expiration that may normalize on inspiration or
with standing erect. Other observed abnormalities at the origin of the
celiac artery would rule out this disease. Reversal of flow in the hepatic
artery may also be seen. Angiography has been the gold standard in the
diagnosis of this disease in the past. On lateral views, one may see focal
narrowing of the celiac axis with post stenotic dilatation and increased
collaterals from the superior mesenteric artery. Angiography has
largely been supplanted by multidetector CT scanners with 3-
dimensional software, allowing reconstructions at various anatomical
planes. A CT scan will be able to detect focal narrowing of the celiac
axis, particularly in sagittal views. This narrowing has a characteristic
hooked appearance similar to that seen in our patient's CT. Collateral
vessels may also be noted. In some higher centres , papaverine
injection is used and injected in superior mesenteric artery while
performing CT scan during inspiration phase and checked for
disappearance of collaterals .Gastric tonometry has also been used to
aid in the diagnosis. Faries et al saw a normalization on gastric pH
(measured via tonometry catheter) upon release of the median arcuate
ligament. In that study, a gastric pH of less than 7.32 indicated
significant ischemia. Mensink etal also used tonometry measurements
that correlated well with relief of symptoms. In that study, 83% of
patients with abnormal gastric pH measurement obtained relief after
operative release of the median arcuate ligament. Our patient did not
need gastric pH measurements because of the characteristic CT

findings. Surgical median arcuate ligament release has been the
mainstay of treatment. The largest follow-up series of open surgical
patients was done in 1984 by Reilly et al. A total of 51 patients
underwent surgery for median arcuate ligament syndrome: 16 patients
underwent decompression only, 17 patients underwent decompression
and dilatation, and 18 patients underwent decompression and
reconstruction. At 10-year follow-up, 53% of patients who had
decompression only had resolution of symptoms compared to 76% of
patients with decompression and revascularization. Patient
characteristics that predicted relief of symptoms after surgery were
postprandial pain, age 40-60 years, female gender, and weight loss
greater than 20 pounds. Laparoscopic techniques show relief in nearly
80% of patients undergoing this surgery. Typically, pain relief is
immediate, but because postoperative pain can mimic preoperative
symptoms and may take up to 6 weeks to resolve, it may take that long
to determine if the procedure was successful. Early postoperative USG
doppler is done for confirmation of successful surgery and for
documentation. Persistent symptoms have been successfully treated
with angioplasty.

CONCLUSION

Median arcuate ligament syndrome is a difficult diagnosis to obtain in
a majority of patients. Most patients have had extensive workups or
various surgical procedures for postprandial abdominal pain. A patient
with suspected compression of the celiac artery should undergo a
mesenteric ultrasound with evaluation of peak arterial blood velocities
during both phases of respiration. Confirmation of this diagnosis can
be performed with CT angiography. Patients who have evidence of
median arcuate ligament syndrome should undergo surgical
decompression, which can be accomplished laparoscopically.
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