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Introduction

Dunbar Syndrome (DS), also known as Median Arcuate Liga-
ment (MAL) syndrome, is a rare disease in which the celiac 
trunk is compressed by a fibrous attachment at the diaphrag-
matic crura causing abdominal angina with a large spectrum of 
symptoms including nausea, vomiting, weight loss, and post-
prandial epigastric pain.

First anatomically described by Lipshutz in 1917 [1], this syn-
drome has a prevalence of 2/100,000 patients, women being 
more affected than men (3:1 ratio). DS usually involves young 
adults aged between 18 and 30 years. The traditional onset of 
the disease includes weight loss, nausea with vomiting, diar-
rhea and epigastric pain [2]. 

The MAL is a band of fibrous tissue that surrounds the aortic 
hiatus which can predispose to DS in case of higher origin or 
lower insertion on the diaphragm. This finding is significant in 
a small subset of patients, leading to compression of the celiac 
trunk during expiration, and relief during deep breath inspira-
tion. 

The pathophysiologic mechanism of this rare disease still 
remain unclear, but the most widely accepted theory suggests 
the post prandial increased demand for blood flow by the gut 
through a compressed celiac artery ultimately leads to transi-
tory intestinal ischemia and epigastric pain. Possibly, chronic 
pressure on the celiac ganglion by the MAL can be associated 
with the development of neuropathic pain due to an overstimu-
lation and irritation of sympathetic pain fibers triggering epigas-
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Figure 1: Abdomen MRI angiography showing dynamic modifi-
cation of the celiac artery caliber during deep inspiration breath 
(right) and full forced expiration (left).

tric pain [2].

Color Doppler Ultrasounds (US) has shown a pivotal role for 
the diagnosis and follow-up of DS allowing the examiner to per-
form a dynamic study of the involved anatomical site. In pre-
vious case reports [3], echography has been used to confirm 
the return to normal flow on the celiac trunk after laparoscopic 
resection of the MAL, but never by means of trans-esophageal 
probe and intra-operatively.

With this case report we propose a novel application of the 
trans-esophageal echography not only as a diagnostic tool, but 
also as a functional guide during the surgical treatment of the 
DS and as a way to confirm the successful decompression of the 
celiac artery at the end of the operation. 

Case report

An 18-year-old female patient was referred to the vascular 
surgery unit of our Hospital suffering from post-prandial ab-
dominal angina and weight loss, suggestive of DS. 

She had a 1-year history of abdominal angina, vomiting and 
dyspepsia associated with weight loss, hence the need of over-
night total parenteral nutrition through a central venous cath-
eter. No other medical conditions were reported and all pre-
operative laboratory blood tests were normal. Inflammatory 
bowel diseases and Helicobacter pylori were already ruled out 
during a previous hospitalization as no response was showed to 
treatments with high dose proton pump inhibitors and multiple 
lines of bowel anti-inflammatory drugs.

Under the clinical suspicion of DS, the focused abdominal US 
exam performed in another Hospital confirmed the MAL syn-
drome, and 6-month prior the referral to our vascular surgery 
unit, she underwent surgery with laparoscopic section of the 
MAL. Few weeks later, she experienced a rapid recurrence of 
symptoms, so she presented to our Hospital for a new full diag-
nostic work up.

An US Color Doppler exam confirmed the stenosis of the ce-
liac artery (>50%), and the abdomen MRI angiography showed 
tortuosity of the celiac trunk and dynamic modification of the 
arterial diameter during deep inspiration and fully forced expi-
ration (Figure 1). Hence, the patient was scheduled for a new 
laparoscopic procedure to treat the MAL syndrome. 

After the induction of general anaesthesia, the transoesopha-
geal echographic transducer was successfully inserted into the 
patient’s oesophagus. A complete, Systematic Transoesopha-
geal Echocardiography (TEE) was performed, and images were 
acquired according the guidelines [4]. After cardiac function as-
sessment by upper and mid-esophageal views, the transducer 
was advanced to the stomach for routine transgastric views, 
and then it was rotated 180° and flexed posteriorly to locate the 
descending thoracic aorta. At this level, the color Doppler was 
used to recognize the celiac trunk (Figure 2) and applying the 
pulsed wave Doppler we could measure the pick systolic veloc-
ity (PSV), resulting 133 cm/s (Figure 3). The correct positioning 
of the TEE probe was also confirmed by the direct laparoscopic 

visualization of the shape of the transducer through the stom-
ach wall over the celiac trunk and the MAL. 

During the surgery, the TEE probe was left in the same posi-
tion in standby mode in order not to overheat or damage the 
gastric mucosa. At the end of the surgical section of the MAL 
the PSV of the celiac trunk was re-evaluated showing significant 
drop now oscillating with the respiratory cycle between 76 and 
98 cm/s (Figure 4). 

The patient was then awakened from anaesthesia and af-
ter a brief postoperative observation and monitoring, was dis-
charged to the ward. The postoperative period was uneventful, 
food intake was started the first day after surgery with no pain 
recurrence, and the patient was discharged from the Hospital 
on the third postoperative day.

Figure 2: Trans-esophageal ecographic identification of the celiac 
trunk arising from the abdominal aorta.
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Figure 3: Trans-esophageal pulse Doppler of the celiac trunk after 
induction of general anesthesia.

Figure 4: Trans-esophageal pulsed wave Doppler evaluation of the 
celiac trunk at the end of the laparoscopic section of the arcuate 
ligament. Notice the variation of the PSV with the mechanical re-
spiratory cycle.

Discussion

In this case of DS we opted to evaluate the celiac artery 
blood flow by trans-esophageal color-Doppler to obtain a real-
time confirmation of the successful surgical correction.

Trans-esophageal Echocardiography (TEE) has been exten-
sively used to evaluate the heart and the thoracic aorta, but 
there are still few evidences of its usefulness in the evaluation 
of the superior portion of the abdominal aorta and the celiac 
trunk [5]. Since trans-gastric visualization of the celiac artery 
through TEE was proved to be feasible [6], its has been used 
as an anatomical marker for the orientation on the descend-
ing thoracic aorta [7] and a diagnostic tool for the evaluation of 
aortic dissection [8]. 

Our patient had already received a surgical treatment for DS, 
but after that first operation the MAL syndrome re-occurred. 
Similar outcomes have been described in literature [9]. Hence, 
we considered that intra-operative evaluation of the surgical ef-
ficacy was mandatory in this case. An evaluation of the resec-
tion of the MAL could have been obtained by other techniques 
before and after the operation, but TEE measurement allowed 
us to do this real-time intra-operatively. Thus, surgeon was as-
sured of the technical success of the operation or conversely he 
would have been persuaded to change the surgical approach 
from laparoscopic to a traditional open correction.

Indeed, in our patient the MAL resection was considered 
successful only after having re-evaluated the celiac artery blood 
flow velocity and measured its reduction after the correction.

Conclusion

Transoesophageal echocardiography showed to be a practi-
cal and reliable tool for the evaluation of the celiac trunk flow 
alteration due to the Dunbar Syndrome. The intraoperative 
monitoring of the PSV of celiac artery during the laparoscopic 
section of the MAL allows the surgeon to confirm the successful 
outcome of the operation before the awakening of the patient.
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