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Abstract: Celiac Axis Compression Syndrome by the 
Median Arcuate Ligament is a very rare condition charac-
terized by chronic postprandial abdominal pain (angina 
abdominis), nausea, vomiting, which occurs mostly in 
young patients. The main treatment is a surgical proce-
dure that consists of the division of the arcuate ligament 
combined with the section of the close diaphragmatic 
crus and the excision of the celiac plexus. Actually laparo-
scopic management is feasible and safe.

Keywords: Celiac artery compression syndrome, Median 
Arcuate Ligament, Syndrome Angina abdominis

Abbreviations: CACS = Celiac Axis Compression Syn-
drome, MAL = Median Arcuate Ligament

1  Introduction
Celiac Axis Compression Syndrome (CACS) by the Median 
Arcuate Ligament (MAL) is a very rare condition charac-
terized by chronic postprandial abdominal pain (angina 
abdominis), nausea, vomiting, which occurs mostly in 
young patients [1]. 

CACS poses diagnostic challenge to clinicians: making 
a definitive diagnosis in case of bowel ischemic syndromes 
can be difficult, because many anatomic pathologic enti-
ties can result in chronic abdominal pain [2]. Mesenteric 
ischemic syndromes can be divided as acute or chronic; 
the acute form is, most of the time, a result of embolic 
occlusion; chronic mesenteric ischemia is commonly due 
to the atherosclerosis disease. In a few patients chronic 
abdominal symptoms occur as the result of the isolated 
stenosis of the celiac artery due to an extrinsic compres-
sion by fibrous bands connecting the right and the left 
crus of the diaphragm: this condition is called Celiac Axis 
Compression Syndrome (CACS) [3,4]. The discomfort in 
CACS syndrome usually develops between fifteen and 
thirty minutes after eating and lasts from one to three 
hours. The severity and duration depend on the amount of 
food ingested [5]. Nausea, vomiting or diarrhea may occur 
causing reluctance in taking food; an epigastric brut may 
be appreciated.

2  Case report
A healthy 71 years old male with an history of chronicle 
abdominal pain went several time to the E.R. complaining 
a disabling and excruciating abdominal pain, located to 
the right side of the abdomen and radiates from the right 
side to the back. He was referred to our surgical depart-
ment an year after the beginning of the symptoms, since 
the recurrence of the pain, that occurs not related with 
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meals, and remains even with a large therapy of pain 
killers. Palpation of the abdomen reveals no peritoneal 
signs. First it was suggested a symptomatic cholelithia-
sis. After blood test (normal count of WBC, normal serum 
chemistries), two US scan of the abdomen, one following 
the other, did not show gallstones. Since the symptoma-
tology remained, urgent contrast-enhanced CT scan of the 
abdomen was recommended and a reconstruction of the 
celiac trunk was performed to specify the anatomy: we 
detected a “hook like” configuration of the celiac trunk 
at the emergence, suggesting possible persistence of MAL 
(Figure 1).

Subsequently the patient underwent a panoramic 
and selective angiography of the celiac trunk to demon-
strate the haemodynamically significant stenosis. The 

images series showed an inversion blood flow through the 
pancreaticoduodenal arteries that became hypertrophic. 
Therefore we proposed laparoscopic treatment; selective 
angiography of the celiac trunk to demonstrate the hae-
modynamically significant stenosis (Figure 2a,b).

3  Methods
The patient was in supine position and in reverse Tren-
delenburg. His legs were slightly bent, abducted; surgeon 
stands between patient’s leg. We performed the procedure 
with four ports: the optical port was placed on the midline 
above the umbilicus, retracting port (to lift the left hepatic 
lobe) was inserted under the xifoid process, and two oper-
ating ports were placed in right and left hypochondria.

After section of the lesser omentum the diaphrag-
matic crura was isolated; then we identified the aorta 
below the diaphragm and the MAL that lay anterior to the 
celiac axis causing downward angulation, making very 
difficult its isolation. The dissection was started from the 
top to the bottom, identifying the aorta to trace the origin 
of the celiac trunk. Left gastric artery and liver artery were 
isolated in order to help us identify the exact origin of the 
celiac trunk from the aorta artery. The stomach was placed 
on the left to get a better exposure. The entire fibroadi-
pose tissue on both sides of the origin of the celiac trunk 
was removed. Once these operations have been com-
pleted, the celiac trunk was clearly displayed without 
any residual twist and uniform throughout its course. The 
operative time was 100 minutes, with minimal blood loss 
(Figure 3a,b).Figure 1: Celiac trunk at the emergence, suggesting possible persis-

tence of median arcuate Ligament

Figure 2 a-b: Pre operative angio CT Scan: The images series showed an inversion blood flow through the pancreaticoduodenal arteries 
became hypertrophic
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A postoperative CT scan showed restoration of an 
adequate flow celiac artery. The postoperative course was 
uneventful and the patient was discharged on the fifth 
postoperative day (Figure 4a,b).

Ethical approval: The research related to human use 
has been complied with all the relevant national regula-
tions, institutional policies and in accordance the tenets 
of the Helsinki Declaration, and has been approved by the 
authors’ institutional review board.

Informed consent: Informed consent has been obtained 
from all individuals included in this study

4  Discussion
The syndrome of the median arcuate ligament (MAL) is a 
clinic-pathological entity and the diagnosis is made for 
exclusion. CACS is characterized by the clinical triad of 

postprandial abdominal pain, weight loss and vomiting. 
The use of CT angiogram scan with 3D reconstruction con-
firmed the external compression of the celiac MAL that 
normally borders the aortic hiatus anteriorly [6-10].

The origin of the celiac axis undergoes to a varia-
ble caudal migration during embryogenesis, its position 
can vary from the eleventh dorsal vertebra to the first 
lumbar vertebra [11]. The arcuate ligament can compress 
the origin of the celiac artery. With inspiration, the celiac 
artery descends into the abdominal cavity, resulting in a 
vertical orientation which often relieves the pain caused 
by compression [12].

Some authors suggest that the interruption of sympa-
thetic nerve fibers in the section of the arcuate ligament 
can ‘help to relieve abdominal pain, because the perivas-
cular sympathectomy and denervation of the celiac gan-
glion reduce vasospasm, then blood flow increases [13]. A 
few years ago, open surgery was the therapy of choice [14-
17]. Since using minimally invasive surgery, this became 
a normal routine among surgeons, and an increasing 

Figure 3 a-b: Dissection of fibro-adipose tissue of the origin of the celiac trunk
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Figure 4 a-b: CT scan showed restoration of an adequate flow celiac artery
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number of reports support the laparoscopic approach 
[18]. The technique of dissection of the MAL from bottom 
to top is more advantageous with the aid of mini-invasive 
techniques include a better view of the aortic region and 
the complete division of all the fibers of MAL, freeing the 
celiac axis, since this is the key for the successful resolu-
tion of symptoms [19]. Laparoscopic surgery at the end 
has a better result also for the patient because of the faster 
recovery, regaining normal eating habit, early discharge 
with low possibilities of infections. The only risk is an acci-
dental injury to the aorta and to the great vessels with dif-
ficulty in controlling the bleeding, but in advanced lapa-
roscopic surgery centers has proved a safe technique [20].

5  Conclusion
Because of good results of laparoscopy in emergency and 
in election, in young and elderly patients [21-25], the thin 
line between risks and benefits, every surgeon tends to 
prefer laparoscopic approach. We preferred laparoscopic 
approach  also in CACS syndrome, because of the better 
view and the less global morbidity.

Conflict of interest statement: Authors state no conflict 
of interest

References
[1]	 Alehan D., Dogan O.F., Pediatric surgical image. A rare case: 

celiac artery compression syndrome in an asymptomatic child, 
J Pediatr Surg., 2004, 39, 645-647

[2]	 Balaban D.H., Chen J., Lin Z., Tribble C.G., McCallum R.W., 
Median arcuate ligament syndrome: a possible cause of 
idiopathic gastroparesis, Am J Gastroenterol., 1997, 92, 519-523

[3]	 Bech F., Loesberg A., Rosenblum J., Glagov S., Gewertz 
B.L., Median arcuate ligament compression syndrome in 
monozygotic twins, J Vasc Surg., 1994, 19, 934-938 

[4]	 Daskalakis M.K., Celiac axis compression syndrome, Int Surg., 
1982, 67, 442-444

[5]	 Lord S.R., Tracy G.D., Celiac artery compression, Br J Surg., 
1980, 67, 590-594

[6]	 Horton K.M., Talamini M.A., Fishman E.K., Median arcuate 
ligament syndrome: evaluation with CT angiography, 
Radiographics., 2005, 25, 1177-1182

[7]	 Kernohan M.R., Barros D’Sa A.A., Cranley B., Johnston H.M., 
Further evidence supporting the Existence of the celiac artery 
compression syndrome, Arch Surg., 1985, 120, 1072-1076

[8]	 Kokotsakis J.N., Lambidis C.D., Lioulias A.G., Skouteli 
E.T., Bastounis E.A., Livesay JJ., Celiac artery compression 
syndrome, Cardiovasc Surg., 2000, 8, 219-222

[9]	 Kopecky K.K., Stine S.B., Dalsing M.C., Gottlieb K., Median 
arcuate ligament syndrome with multivessel involvement: 
diagnosis with spiral CT angiography, Abdom Imaging., 1997, 
22, 318-320

[10]	 Lindner H.H., Kemprud E., A study of the arcuate ligament 
clinicoanatomical of the diaphragm, Arch Surg., 1971, 103, 
600-605

[11]	 Dunbar J.D., Molnar W., Beman F.F., Marable S.A., Compression 
of the celiac trunk and abdominal angina, Am J Roentgenol 
Radium Ther Nucl Med., 1965, 95, 731-744

[12]	 Erden A., Yurdakul M., Cumhur T., Marked Increase in flow 
velocities During deep expiration: A duplex Doppler sign of 
celiac artery compression syndrome, Cardiovasc Intervent 
Radiol., 1999, 22, 331-335

[13]	 Geelkerken R.H., Van Bockel J.H., De Roos W.K., Hermans 
J., Celiac artery compression syndrome: the effect of 
decompression, Br J Surg., 1990, 77, 807-809

[14]	 Ghosn P.B., Rabbat A.G., Trudel J., D’Amico P., Lecours R., Trudel 
J., Celiac compression syndrome, Can J Surg., 1982, 25, 377-379

[15]	 Lord S.R., Tracy G.D., Celiac artery compression, Br J Surg., 
1980, 67, 590-593

[16]	 Mihas A.A., Laws H.L., Jander H.P., Surgical treatment of the 
celiac axis compression syndrome, Am J Surg., 1977, 133, 
688-691

[17]	 Reilly L.M., Ammar A.D., Stoney R.J., Ehrenfeld W.K., Late 
results Following operative repair for celiac artery compression 
syndrome, J Vasc Surg., 1985, 2, 79-91

[18]	 Roayaie S., Jossart G., Gitlitz D., Lamparello P., Hollier L., 
Gagner M., Laparoscopic release of celiac artery compression 
syndrome Facilitated by laparoscopic ultrasound scanning to 
confirm restoration of flow, J Vasc Surg., 2000, 32, 814-819

[19]	 Takach T.J., Livesay J.J., Reul G.J. Jr., Cooley D.A., Celiac 
compression syndrome: tailored therapy based on intraop-
erative findings, J Am Coll Surg., 1996, 183, 606-610

[20]	 Tsujimoto H., Hiraki S., Sakamoto N., Yaguchi Y., Kumano I., 
Yoshida K., et al., Laparoscopic treatment for median arcuate 
ligament syndrome: the usefulness of intraoperative Doppler 
ultrasound to confirm the decompression of the celiac artery, 
Surg Laparosc Endosc Percutan Tech., 2012, 22, 71-75

[21]	 Solej M., Martino V., Mao P., Enrico S., Rosa R., Fornari M., et 
al., Early versus delayed laparoscopic cholecystectomy for 
acute cholecystitis, Minerva Chirur., 2012,  7, 381-387

[22]	 Ferrarese A.G., Solej M., Enrico S., Falcone A., Catalano S., 
Pozzi G., et al., Elective and emergency laparoscopic cholecys-
tectomy in the elderly: Our experience, BMC Surgery., 2013, 13, 
suppl 2: S21

[23]	 Ferrarese A.G., Martino V., Enrico S., Falcone A., Catalano S., 
Gibin E., et al., Laparoscopic repair of wound defects in the 
elderly: Our experience of 5 years, BMC Surgery., 2013, 13, 
suppl 2: S23

[24]	 Ferrarese A.G., Martino V., Enrico S., Falcone A., Catalano S., 
Pozzi G., et al., Laparoscopic appendectomy in the elderly: Our 
experience, BMC Surgery., 2013, 13, suppl 2: S22

[25]	 Ferrarese A.G., Enrico S., Solej M., Falcone A., Catalano S., 
Gibin E., et al., Transabdominal pre-peritoneal mesh in inguinal 
hernia repair in elderly: End point of our experience, BMC 
Surgery., 2013, 13, suppl 2: S24


