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SUMMARY
Introduction Median arcuate ligament (MAL) syndrome, also called celiac trunk compression syndrome 
(CACS) or Dunbar syndrome is a rare disorder caused by compression of the celiac artery by median 
arcuate ligament of the diaphragm, which leads to mesenteric ischemia and chronic abdominal angina. 
The typical clinical triad of symptoms includes postprandial epigastric pain, weight loss and vomiting. 
The gold standard for MAL syndrome diagnosis is selective angiography, while in symptomatic patients 
with angiographically verified stenosis the optimal therapy is surgical treatment.
Case Outline A 40-year-old male patient was presented with epigastric pain, followed by dyspepsia 
and weight loss. The upper endoscopy showed gastric and duodenal distention with prominent folds 
of gastric mucosa and slow peristalsis. Selective angiography showed stenosis (90%) of initial segment 
of the celiac trunk. Adhesiolysis with the transection of the median arcuate ligament was performed. 
Due to repeated symptoms, the patient was reoperated on the 10th postoperative day with performed 
adhesiolysis and gastrostomy for gastric nutrition. Two months later, the patient was rehospitalized for 
closure of gastrostomy. At five years follow-up, selective angiography showed no stenosis of the initial 
segment of the celiac artery.
Conclusion Despite the existing controversy concerning pathophysiological mechanism, the clinical 
presentation and treatment modalities of patients with MAL syndrome, it is evident that careful selection 
and adequate surgical treatment may significantly reduce symptoms in these patients.
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INTRODUCTION

Median arcuate ligament (MAL) syndome, also 
known as celiac artery compression syndrome 
(CACS) is a rare disorder caused by compres-
sion of the celiac artery by the median arcuate 
ligament, a fibrous arch anterior to the aorta 
which is formed by a connection of the dia-
phragmatic crura [1]. Sporadically, the median 
arcuate ligament may insert at a lower level, 
thus compressing and narrowing the lumen of 
the celiac artery, especially during expiration. 
In that way, subsequent mesenterial ischemia 
may cause a typical triad of symptoms charac-
teristic for MAL syndrome: postprandial ab-
dominal pain, weight loss, nausea and vomiting 
[2]. The first celiac trunk compression by the 
median arcuate ligament was observed during 
autopsies by Lipshutz et al. [3] in 1917. How-
ever, the first clinical cases of celiac artery com-
pression syndrome with angiographically vis-
ible stenosis of the celiac trunk were described 
by Harjola [4] and Dunbar et al. [5] in 1963 
and 1965, respectively, who also defined celiac 
artery compression syndrome (often called 
Dunbar syndrome).

Treatment modalities for patients with a 
symptomatic compression of celiac artery and 
angiographically verified stenosis are percuta-
neous transluminal angioplasty and surgical 

treatment. Here we report a case of a 40-year-
old symptomatic patient with angiographically 
verified compression of celiac artery that was 
surgically treated and who had no symptoms 
during the 5-year follow-up period.

CASE REPORT

A 40-year-old male patient presented with 
chronic epigastric pain which spread along 
both costal margins and not related to food 
intake, dyspepsia, weight loss and flatulence 
that have been ongoing on for over a year. The 
patient was occasionally using analgesics which 
only temporarily diminished abdominal pain. 
Physical examination and laboratory blood 
tests were unremarkable with normal findings 
on abdominal ultrasonography. Esophagogas-
troduodenoscopy showed distension of the 
stomach with prominent folds of gastric mu-
cosa, as well as distended duodenum with slow 
peristalsis and rough appearance of its mucous 
layer. Abdominal X-ray verified air fluid levels 
in the small intestine with gastric distention.

Selective angiography of the celiac trunk 
and superior mesenteric artery showed steno-
sis (90%) of initial segment of the celiac artery 
caused by median arcuate ligament compres-
sion. The stenosis was respiratory-dependent: 



75Srp Arh Celok Lek. 2015 Jan-Feb;143(1-2):74-78

www.srp-arh.rs

it was present in expiration while it disappeared during 
the deep inspiration.

Angiography of the visceral arteries in the antero-
posterior projection showed the entire celiac trunk, but 
gastroduodenal artery could not be viewed (Figure 1). The 
gastroduodenal artery was visualized retrogradely via the 
superior mesenteric artery (hepatic “steal”) due to lower 
pressure in the celiac trunk system (Figure 2).

Selective angiography showed dynamic stenosis of the 
celiac artery due to diaphragmatic ligament compression; 
during expiration extrinsic compression reduced the celiac 
artery lumen for 80% (Figure 3A). During the forced in-
spiration, the lumen of the celiac artery was decompressed 
with reestablished adequate blood flow (Figure 3B).

After adequate preoperative assessment, adhesiolysis 
with transection of the median arcuate ligament was per-
formed (Figure 4).

Figure 1. Frontal projection of visceral arteries Figure 2. Hepatic “steal”; retrograde visualization of the gastroduode-
nal artery via the superior mesenteric artery

Figure 3. Profile angiography of the celiac artery showing (A) dynamic stenosis of the celiac artery during normal respiratory phase and (B) 
decompression of the celiac artery during forced inspiration

Figure 4. Intraoperative transection of the median arcuate ligament
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However, early remission was followed by repeated 
symptoms; abdominal pain, nausea followed by vomit-
ing, and the patient refused any oral nutrition. Therefore, 
the patient was reoperated on the 10th postoperative day, 
with performed adhesiolysis and gastrostomy for gastric 
nutrition. Postoperative course was without complications, 
intrahospital stay was prolonged in order to stabilize the 
patient’s condition and nourishment, and the patient was 
discharged on the 45th postoperative day. Two months after 
discharge, the patient was rehospitalized for the closure of 
gastrostomy, and was back on oral nutrition with normal 
digestive functions.

Selective angiography of the celiac trunk was performed 
five years after the operation, which showed no reduction 

in the lumen of the initial segment of the celiac artery 
during expiration (Figure 5). Also, selective angiography 
of the upper mesenteric artery failed to show reverse blood 
flow via the gastroduodenal artery (Figure 6) which cor-
roborated well with the finding of the patent’ ostium of the 
celiac artery and its successful decompression.

DISCUSSION

MAL syndrome is a rare disorder caused by extrinsic 
compression and narrowing of the celiac artery by a rela-
tively low insertion of the median arcuate ligament of the 
diaphragm. The exact pathophysiological mechanism un-
derlying this disorder is still unclear [6, 7, 8]. Namely, 
although celiac artery shows reduced blood flow, the 
superior and inferior mesenteric artery are widely pat-
ent, which should provide a normal intestinal perfusion. 
Therefore, there are two proposed theories which tend to 
elucidate the existing symptoms of MAL syndrome. Ac-
cording to the first theory, compression of the mesenteric 
artery leads to mesenterial ischemia, either directly or 
indirectly, via “steal phenomenon” by the collaterals 
which connect the superior mesenteric and celiac artery 
[9]. Still, there are rare cases of co-existing stenosis of the 
celiac artery and superior mesenteric artery was reported 
by Sianesi et al. [10].

The second neurogenic theory implies the involve-
ment of the celiac ganglion and plexus and its subsequent 
stimulation, which may lead to splanchnic vasoconstric-
tion [11]. In the majority of patients extrinsic compres-
sion of the celiac artery is caused by the median arcuate 
ligament, but several cases of celiac ganglion fibrosis have 
been described as a potential cause of extrinsic celiac 
artery compression [12, 13], which confirms the latter 

Figure 5. Selective angiography showing no reduction in the lumen 
of the initial segment of the celiac artery during expiration

Figure 6. Profile angiography showing (A) the ostia of the celiac artery and superior mesenteric artery and (B) selective angiography of the su-
perior mesenteric artery
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pathogenesis theory of this syndrome. Albeit, contro-
versies still exist, since it has been reported that 13-50% 
of healthy subjects may exhibit a certain degree of an-
giographically visible compression of the celiac artery 
during expiration [6].

MAL syndrome is typically presented in young to mid-
dle-age adults, although it has been described in infants 
and children [14]. It is characterized by a clinical triad 
of postprandial epigastric pain, weight loss and vomiting.  

The typical manifestation of abdominal angina is seen 
only in about 40% of patients, while more than 80% of cas-
es have symptoms which vary from postprandial cramp-
like abdominal pain to non-specific epigastric pain [15].

The gold standard of the diagnostic method for MAL 
syndrome is selective angiography performed in inspira-
tion as well as in expiration. Treatment modalities include 
endovascular and surgical procedures (open or laparo-
scopic surgery). Although percutaneous transluminal an-
gioplasty with stent implantation is a less invasive proce-
dure, it often does not solve the problem of the underlying 
extrinsic compression of the celiac trunk and frequently 
requires surgical interventions.

Classic treatment for MAL syndrome is represented by 
open surgery with celiac artery decompression. The largest 
series of surgically treated patients with MAL syndrome 
included 51 patients [16]. Surgical modalities included 
celiac trunk decompression in 16 patients, decompres-
sion and dilatation in 17 patients, and decompression 
and reconstruction either by primary reanastomosis or 
interposition of the graft in 18 patients. The best results 
of symptoms relief were achieved in cases of decompres-
sion and certain forms of celiac revascularization (76%). 
Also, Grotemeyer et al. [17] in their series of 18 surgically 
treated patients observed that open surgical therapy in its 

various forms is a safe and reliable procedure with either 
no mortality or low morbidity rate.

Since the beginning of laparoscopic era, there have been 
numerous reports of different laparoscopic techniques for 
treating patients with MAL syndrome [18, 19, 20]. Baccari 
et al. [21] (2009) have reported a successful laparoscopic 
decompression of the celiac artery in a group of consecu-
tive patients with complete resolution and symptom-free 
period of 28.3 months. Despite the postoperative effective-
ness of laparoscopic procedures, no long-term follow-up 
is still available.

Tsujimoto et al. [22] have used intraoperative Doppler 
ultrasound for the confirmation of the decompressed ce-
liac artery after successful laparoscopic intervention in pa-
tients with MAL syndrome. Recently, several authors have 
reported robotic-assisted treatment of MAL syndrome as a 
new, safe and efficacious modality treatment [23, 24, 25].

Although MAL syndrome has been described in the 
1960s, controversies concerning pathophysiological 
mechanism, clinical presentation and treatment modali-
ties still exist. Regardless of the controversial viewpoints, 
the majority of authors agree that symptomatic patients 
with angiographically confirmed celiac artery compression 
will benefit more from surgical treatment.

In this paper we presented a case of a 40-year-old symp-
tomatic patient with angiographically verified stenosis of 
the celiac artery that was surgically treated. The patient 
had no symptoms during a 5-year follow-up period, which 
can be considered as a long-term follow-up.

Many questions regarding MAL syndrome have not 
been clarified yet, but it is evident that careful selection 
and adequate treatment can significantly reduce symp-
toms in these patients while the choice of treatment must 
depend on the specific clinical situation for each patient.
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КРАТАК САДРЖАЈ
Увод Син дром ме ди јал ног ар ку ат ног ли га мен та ди ја фраг ме, 
та ко ђе по знат као син дром ком пре си је це ли јач ног трун ку са 
или Дан ба ров (Dun bar) син дром, ре дак је по ре ме ћај узро-
ко ван ком пре си јом це ли јач не ар те ри је ме ди јал ним ар ку ат-
ним ли га мен том ди ја фраг ме ко ји до во ди до ме зен те рич не 
ис хе ми је и хро нич не ан ги не аб до ме на. Ти пич но кли нич ко 
трој ство симп то ма укљу чу је по стпран ди јал ни епи га стрич ни 
бол, гу би так те жи не и по вра ћа ње. Злат ни стан дард у ди јаг-
но сти ци овог син дро ма је се лек тив на ан ги о гра фи ја, док је 
за бо ле сни ке ко ји има ју симп то ме и ан ги о граф ски по твр ђе-
ну сте но зу оп ти мал ни трет ман хи рур шко ле че ње.
При каз бо ле сни ка Му шка рац стар 40 го ди на по жа лио се 
на бол у епи га стри ју му пра ћен дис пеп си јом и гу бит ком те-
ле сне те жи не. Ен до скоп ски пре глед гор њих ор га на ука за ла 
је на на ду тост же лу ца и ду о де ну ма с ис так ну тим на бо ри ма 
га стрич не му ко зе и спо ром пе ри стал ти ком. Се лек тив на ан-
ги о гра фи ја ука за ла је на сте но зу (90%) ини ци јал ног сег мен-

та це ли јач ног трун ку са. Оба вље на је ад хе зи о ли за уз пре се-
ца ње ме ди јал ног ар ку ат ног ли га мен та. Због по но вље них 
симп то ма, бо ле сник је опет опе ри сан де се тог да на на кон 
пр ве опе ра ци је, ка да је ура ђе на ад хе зи о ли за и кре и ра на 
ну три тив на га стро сто ми ја. Два ме се ца ка сни је бо ле сник је 
по но во при мљен на бол нич ко ле че ње, ка ко би се из вр ши-
ло за тва ра ње ну три тив не га стро сто ми је. Пет го ди на на кон 
хи рур шког ле че ња кон трол ном се лек тив ном ан ги о гра фи-
јом ни је утвр ђе на сте но за ини ци јал ног сег мен та це ли јач не 
ар те ри је.
За кљу чак Упр кос опреч ним ста во ви ма у ве зи с па то ло шким 
ме ха ни зми ма на стан ка и кли нич ком сли ком Дан ба ро вог 
син дро ма, те об ли ци ма ле че ња бо ле сни ка с овим обо ље-
њем, ја сно је да па жљив ода бир од го ва ра ју ћег хи рур шког 
при ступа мо же зна чај но ума њи ти симп то ме код ових бо-
ле сни ка.
Кључ не ре чи: це ли јач на ар те ри ја; ме ди јал ни ар ку ат ни ли-
га мент; ди ја фраг ма; ар те риј ска оклу зив на бо лест
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