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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 10" 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
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and adequate surgical treatment may significantly reduce symptoms in these patients.
Keywords: celiac artery; median arcuate ligament; diaphragm; arterial occulsive disease

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:
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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

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-
Figure 4. Intraoperative transection of the median arcuate ligament  formed (Figure 4).

www.srp-arh.rs

75



76

Kotarac M. et al. Surgical Treatment of Median Arcuate Ligament Syndrome: Case Report and Review of Literature

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

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 10% 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 45% 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

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
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XupypLiKo neyere CUHAPOMA MeANjaNIHOr apKyaTHOr AMrameHTa anjadpparme —

npuvKa3s 6onecHWKa U nperneg nuteparype

MunytnH Kotapau', Hebojwa PagosaHosuh'? Hebojwa Jleknh', 3opaH PaxHatosuh', Bnagumnp Hophesuh',

[paraHa Jlekuh?, iparan Caruh?*

'KnuHuKa 3a gurecTmsHy xupyprujy, NMpsa xmpypluka knnHuka, KnuHuuku uentap Cpbuje, beorpag, Cpbuja;

YHusep3utet y beorpagy, MeguunHcku dakyntet, beorpag, Cpbuja;

SMHCTUTYT 3a 30paBCTBEHY 3alWTUTYy MajKke v Aeteta Cpbuje,Jp Bykan Yynuh', beorpag, Cpbuja;

“UHCTUTYT 32 KapamnoBackynapHe 6onectn, Jenntse’, beorpag, Cpbuja

KPATAK CAOPKAJ

YBop CnHOPOM MefujanHor apKyaTHOT iMrameHTa gujadparme,
Takohe No3HaT Kao CHAPOM KOMMpeCHje LiennjauHor TpyHKyca
unu [an6apos (Dunbar) cuHgpom, pegak je nopemehaj y3po-
KOBaH KOMMNPECHjoM LiennjayHe apTepuje MegujanHiM apKyaT-
HVIM IMraMeHTOM Anjadparme Koju JOBOAU [O Me3EHTEPUYHE
NCXeMuje N XPOHNYHE aHTHe abaomeHa. TUMMYHO KITMHUYKO
TPOjCTBO CMMMNTOMA YKJbyuyje NOCTNPaHAMjanHN eNUracTpuyHN
601, rybutak TexuHe v nospahatbe. 3naTHu CTaHAapA y Avjar-
HOCTVLM OBOT CYHAPOMA je CeneKTBHa aHrmorpaduja, oK je
3a 6onecHviKe Koju MMajy CUMNTOME 1 aHrmorpadckm notephe-
Hy CTEHO3Y ONTUMAJTHU TPETMaH XVPYPLLKO feyetrbe.

Mpukas 6onecHuka Myukapal ctap 40 rogmHa noxanuo ce
Ha 6051 y enuractpujymy npaheH gncnencujom n rybutkom Te-
necHe TeXKVHe. EHROCKONCKM Npernep ropkux opraHa ykasana
je Ha HagyTOCT Xenyua 1 fyofeHyMa ¢ UCTakHYTUM Haboprima
racTpuyHe MyKo3e 1 CNopoM NepucTanTukom. CenekTvBHa aH-
rnorpaduja ykasana je Ha cteHo3y (90%) MHWLMjanHOT CerMeH-

MpumsbeH « Received: 10/04/2014

doi: 10.2298/SARH1502074K

Ta LienuvjayHor TpyHKyca. ObaBrbeHa je agxe3nonusa y3 npece-
Latbe MeaujanHor apKyaTHOr MrameHTa. 360r MOHOBIbEHUX
CMNTOMa, GONECHUK je OMeT onepucaH AeceTor AaHa HakoH
npBse onepauyje, Kafa je ypaheHa agxe3nonnsa v KpenpaHa
HYTPUTMBHA racTpocToMuja. [1Ba meceLia KacHuje 6051eCHUK je
MOHOBO MPUMIbEH Ha BOTHNYKO NleYekse, Kako 61 ce 13BpLLK-
N0 3aTBaparbe HyTPUTUBHE ractpoctomuje. et roguHa HakoH
XUPYPLUIKOT leyetba KOHTPOIHOM CeNleKTBHOM aHrnorpadu-
jom Huije yTBpheHa cTeHO3a NHMLMjanHOT CErMeHTa LieninjayHe
apTepuje.

3aKsbyyaK YNpKOC ONpeyH/ M CTaBOBMMA Y BE3U C NATONOLLKUM
MexaHM3MVIMa HacTaHKa 1 KIIMHUYKOM civkom [laH6aposor
CUHAPOMa, Te 06NIMLMa Neyetba bonecH1Ka ¢ 0BUM 000sbe-
HbeM, jacHo je fla Nax/bue ofabup oarosapajyher xmpypLukor
NPUCTYNa MOXe 3HauyajHO YMarb/TU CUMNTOME Kog, 0BUX 60-
NecHuKa.

KrbyuHe peun: LenunjauHa aptepuja; MegujanHy apKyaTHn -
rameHT; Aujadparma; apTepujcka oKry3uBHa 6onect
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