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Abstract
Introduction: Median Arcuate Ligament Syndrome (MALS) is a rare cause of chronic abdominal pain in adult and infant. This 
syndrome typically occurs in thin women, who may present with epigastric pain and weight loss. The aim of this study was to 
report our first case of a 10-year-old girl patient treated with laparoscopic liberation of the celiac trunk artery in Median Arcuate 
Ligament Syndrome (MALS) in our Pediatric center.

Case Report: A thin female of 10-year-old with chronic postprandial abdominal pain accompanying vegetative symptoms: 
nausea, vomiting, dizziness, tachycardia, weight loss and sweating. Her physical examination revealed epigastric pain to 
palpation and low weight. An abdominal ultrasound showed celiac artery flow of 116 cm/s and Resistance Index (RI) =0.76. In 
the same sense, an angiotomography was performed and showed a high- grade stenosis involving the origin of the celiac trunk 
and hemodynamic study was performed too. 

Results: The duration of the procedure was 154 minutes. The postoperative hospital recovery period was 3 days. No intraoperative 
or postoperative complications occurred: bleeding events, blood transfusions and stenosis of the celiac trunk. The patient 
accepted well the cosmetic aspect without pain. 

Conclusion: The outcome of the pediatric patient was satisfactory, and the laparoscopic procedure liberation of the celiac trunk 
was sufficient in this case. Laparoscopic liberation of celiac trunk is reliable and a less invasive procedure with good results and 
cosmetic aspect in pediatric patient.
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Introduction
Median Arcuate Ligament Syndrome (MALS) is a rare cause 

of chronic abdominal pain in adult and infant. The incidence is not 
known; in infant with abdominal pain a prevalence of 1.5% was 
found.1-3 It is characterized by an abnormally low fibrous or ligament 
of the aortic hiatus. Although, this ligament usually passes superior 
to this hiatus [1-5]. This MALS also known as Dumbar syndrome 
or celiac artery compression syndrome was the first described by 

Harjola in 1963 and may have indentation in 10-24% of people 
[2,4,5]. Few of these patients have hemodynamically significant 
stenosis that would cause symptoms. In fact, the literature reports 
a compression level near to 50% of the celiac axis. However, the 
two main theories used to explain the pathogenesis of symptoms 
are mesenteric ischemia and neurogenic stimulation caused 
by compression of the celiac ganglion and plexus [1,2,5]. This 
syndrome typically occurs in thin women, who may present with 
epigastric pain and weight loss [4]. This compression is increased 
by expiration and decreases with inspiration and the demonstration 
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of the vascular stenosis itself serves only as a diagnostic marker [3]. 
Doppler Ultrasonography (DUS) reveals the stenosis/compression 
of celiac artery with increase flow velocity and Computed 
Tomography (CT) angiography confirms the compression of celiac 
trunk [6]. In the actuality, this syndrome has begun to be recognized 
more frequently in pediatrics population. The aim of this study was 
to report our first case of a 10-year-old girl patient treated with 
laparoscopic liberation of the celiac trunk artery in Median Arcuate 
Ligament Syndrome (MALS) in our Pediatric center [Hospital of 
Pediatric “Dr. Silvestre Frenk Freund” National Medical Center 
Siglo XXI: IMSS (Mexican Institute of Social Security) Mexico].

Case Report 
A thin female of 10-year-old with chronic postprandial 

abdominal pain accompanying vegetative symptoms: nausea, 

vomiting, dizziness, tachycardia, weight loss and sweating. Her 
physical examination revealed epigastric pain to palpation and 
low weight without other important disorder. She had medical 
history of food allergy. An abdominal ultrasound showed celiac 
artery velocities with flow of 116 cm/s and Resistance Index (RI) 
=0.76, the presumptive diagnosis of the patient was celiac artery 
compression syndrome. In the same sense, an angiotomography 
was performed and showed a high- grade stenosis involving the 
origin of the celiac trunk. Hemodynamic study was performed and 
showed diameter difference in stenosis trunk during in inspiration 
and expiration. Finally, the diagnosis was median arcuate ligament 
syndrome. Furthermore, she continued with postprandial pain and 
weight loss; that was the indication to perform the laparoscopic 
surgical procedure. (Figures 1-3).

Technique
Under balanced general anesthesia, the patient was placed in 

a supine position. Five trocars were inserted like the fundoplication 
procedure. A 10-mm trocar was inserted in the umbilicus; another 
10-mm diameter trocar was inserted too in the left quadrant. Right, 
left upper quadrant and left middle abdomen with three 5-mm 
trocars. We acceding to the retroperitoneum beside the stomach, 

the two most cranial trocars were placed high, just below the costal 
margin, medial to or the mammary line. The peritoneum over the 
right crus was opened and identified the celiac trunk opposite to the 
left gastric artery. Celiac Ganglion was cauterized and incised with 
Ligasure. The ligament arcuate was revealed and under continual 
traction the ligament was exposed and divided step by step with the 
Ligasure to liberate the celiac artery. The celiac trunk was exposed 
and observed an erection of the vessel (Figures 4-6).
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Result 
The duration of the procedure was 154 minutes. The 

postoperative hospital recovery period was 3 days. During the initial 
diagnostic others, no relevant diagnoses, Gastro-esophagic reflux 
and food allergy were found. No intraoperative or postoperative 
complications occurred: bleeding events, blood transfusions and 
stenosis of the celiac trunk. None complication of the procedure was 
observed. The patient accepted well the cosmetic aspect without 
pain. She had a good outcome and accepted well the oral alimentation 
and wins 3 kg of height in the first month postoperative without 

pain, nausea and vomiting. We performed a Doppler ultrasound at 
30 days postoperative; the celiac artery velocities with flow were 
230 cm/s with RI of 0.46. At two months of the procedure the patient 
presented nausea and esophageal reflux symptoms that required 
medical treatments. Angiotomography and gastroesophageal 
series were performed, and the celiac trunk was successful 
decompressed with normal blood flow. In fact, the celiac trunk 
was noted well, the high-grade narrowing showed preoperatively 
was not observed in control ultrasound and CT angiography and 
she diagnosed minimum reflux into the series, (Figures 7-9).

Discussion
Median Arcuate Ligament Syndrome or Celiac Artery 

Compression Syndrome (CACS) continues to be rarely in 
the pediatric population, it disorder is caused by an extrinsic 
compression of the celiac trunk from the median arcuate ligament. 

The mechanism of pain is not completely clear in this syndrome, 
different theories exist but the most accepted, one is that increased 
blood demand through a compressed celiac artery leads to foregut 
ischemia and subsequent pain [3,5,7-9]. Langenbecks, et al. reported 
highly frequency in female than male, in our study the patient was a 
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female. On the other hands, it is an important differential diagnosis 
in chronic abdominal without any other imaging finding. In our 
pediatric center it was the first case that the liberation of the celiac 
trunk was performed by laparoscopic procedure, which is the mean 
of this work [5,7,10]. The symptoms of this syndrome include the 
classical triad observed in mesenterial ischemia characterized by 
postprandial abdominal pain, nausea, vomiting and subsequently 
weight loss, in fact, those symptoms were observed in our patient 
[9-11]. Although, median arcuate ligament compression occurs in 
about10-25% of the population and does not cause any symptom. 
Celiac trunk compression syndrome or Median Arcuate Ligament 
Syndrome or Dunbar syndrome is a diagnosis of exclusion 
and it is often difficult. Some other diseases may cause similar 
symptoms like esophagitis, gastroesophagic reflux, pancreatitis, 
and cholelithiasis and food intolerance. The diagnosis may be 
performed by Doppler ultrasound, selective angiography, magnetic 
resonance angiography, spiral computed tomography angiography 
and rarely by hemodynamic study [8,11-13]. Aschenbach, et al. 
reported the peak velocity in Doppler US was 140cm/s in normal 
patient and in case of Median Arcuate Ligament Syndrome it was 
between 304 cm/s. In the same sense, Walter reported a peak flow 
on the celiac axis of more than 200 cm/s during inspiration and 
expiration; in addition to an angiogram in 15 patients leading to 
the diagnosis MALS in his study [3,4,9,14]. In our study it was 401 
cm/s, with flow diameter of 116 cm/s and the resistance index was 
0.7 Preoperatively. Continued in the control US postoperatively, 
the resistance index was 0.46 with 230 cm/s of flow [5,13]. 
Unfortunately, we performed an additional hemodynamic study in 
our patient to make sur of the diagnostic, which it is considered 
like a disadvantageous for the application of iodinated contrast 
agents and radiation exposure in pediatric patient [4-6,13].

Surgical management of Median Arcuate Ligament Syndrome 
is controversial [4,15] Different types of vascular reconstruction 
exist to performance the celiac axis in this syndrome like: Patch 
angioplasty of the celiac artery, aortoceliac bypass with saphenous 
vein or Dacron graft and aortic reimplantation of the celiac artery 
[4,8,15] Besides open surgery procedures, laparoscopic and 
endovascular technique have gained interest within the last decade 
[10,16]. Laparoscopic release of the median arcuate ligament was 
first used in 2000, providing a promising new treatment option 
that reduces postoperative hospital care and recovery time [3,7] 
Even though, some authors thinking; laparoscopy alone may not 
be sufficient if permanent changes in the celiac artery wall are 
present [8]. In our few experiences in this case and based in the 
literature, we recommended the laparoscopic procedure in the first 
step of treatment in this syndrome when the patient demonstrate 
worse outcome, like it was the indication in this case [3,6,14,16]. 
The literature suggests that if an adequate diagnosis is made, 
laparoscopic release of the median arcuate ligament without 

additional reconstruction can be successful in reducing symptoms, 
in our case we can provide that hypothesis in our pediatric 
patient [7,10]. Grotemeyer D, et al. reported eleven of 15 patients 
were completely free of abdominal symptoms and nine of them 
had gained between 3 and 10 kg in weight after the procedure, 
similarly situation that had observed in the outcome of our patient, 
she had gained 3 kg and no pain after celiac trunk liberation by 
laparoscopic procedure [10]. However, it has been postulated that 
the pain is neuropathic and that ganglionectomy of the celiac plexus 
is the appropriate therapeutic choice. Although some authors have 
argued that the pain is caused by gastroduodenal tract ischemia, 
others believe it arises from celiac plexus compression resulting 
in ischemia throughout the foregut [5,7-8]. We accept this point of 
view due the outcome of our patient after the release or liberation 
of the celiac trunk artery to the arcuate ligament. Some studies 
reported the mean in-hospital stay was 11.5 days (range 5 to 27 
days) our patient had three days hospital stay [10,14].

Conclusion
The Median Arcuate Ligament Syndrome is a difficult 

diagnosis to obtain in pediatric patient. Therefore, in chronic 
abdominal pain it should undergo a Doppler ultrasound and an 
angiotomography to rule out this syndrome. The outcome of the 
pediatric patient was satisfactory, and the laparoscopic procedure 
liberation of the celiac trunk was sufficient in this case, the patient 
had continued with minimum reflux symptoms that required medical 
treatment. Laparoscopic liberation of celiac trunk is reliable and a 
less invasive procedure with good results and cosmetic aspect in 
pediatric patient.
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