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INTRODUCTION:  Dunbar  syndrome  is  a rare  anatomical  abnormality  characterized  by  the  extrinsic  com-
pression of  the celiac  trunk  by the  median  arcuate  ligament  (MAL).  Though  it is rarely  misdiagnosed,  the
clinical  diagnosis  may  be  difficult,  especially  after  complex  visceral  surgery  such  as  esophagectomy.
PRESENTATION  OF  CASE:  A  62-year-old  male  patient  with  a squamous  cell  carcinoma  of  the distal  esopha-
gus,  placed  under  trimodal  treatment  (chemotherapy,  radiotherapy  followed  by hybrid  minimal  invasive
2-field  esophagectomy)  presented  with  abdominal  pain  refractory  to analgesics,  anti-spasmodic,  opioids,
and neuronal  celiac  plexus  ablation  in  the  late  post-operative  period.  He  was  diagnosed  with  extrinsic
celiac  trunk  compression  based  on  abdominal  angiotomography  findings.  Retrospectively,  similar  images
were found  in  conventional  abdominal  tomography  at pre-operative  staging,  but  this  time,  the  patient
had  only  dysphagia.  After  surgical  treatment  of MAL,  the  patient  had  total  relief  of  pain  and  symptoms.
ngiotomography DISCUSSION:  Abdominal  pain  after  complex  surgical  procedures  is  very frequent  and  its investigation  is
mandatory,  even  more  after refractory  clinical  management.  Dunbar  syndrome  is  related  to  ambiguous
abdominal  pain.  It is  uncommon  and  its  diagnosis  with  angiotomography  is  accessible.
CONCLUSION:  Vascular  disorders  should  be  investigated  in  cases  of  abdominal  pain  after  complex  surgical
procedures.

© 2020  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
 artic
access

. Introduction

Esophagectomy with lymphadenectomy is a technically chal-
enging surgery, which currently has a low mortality rate and a high

orbidity rate [1]. In late follow-up, dyspepsia is a frequent prob-
em, and the most common hypotheses are gastroduodenal reflux,
tenosis, and delayed emptying of the stomach [2]. The investiga-
ion of this condition is laborious and vascular pathologies should
e recognized.
Low abdominal implantation of the median arcuate ligament
MAL) is a rare condition. When this is associated with celiac trunk
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(CT) compression and abdominal pain, it characterizes the Dunbar
Syndrome [3].

Asymptomatic patients with low implantation of MAL  may  have
changes in vascular dynamics after esophagectomy, due to the lig-
ation of vascular trunks and may  evolve with ischemic symptoms.

This case has been reported in line with the SCARE [4] criteria
and it aims to describe the case of a patient with low abdom-
inal implantation of MAL, which was previously asymptomatic,
who developed celiac trunk compression-related symptoms post-
esophagectomy with gastric tube reconstruction.

2. Presentation of case

A 62-year-old male patient with progressive dysphagia and
weight loss was  diagnosed with distal squamous cell carcinoma of
the esophagus staged as T3N2 pre-operatively. The CT tomography
revealed a discreet compression though he was asymptomatic.
He was placed on trimodal therapy (chemotherapy, radiother-
apy followed by hybrid minimal invasive two  fields esophagectomy
with cervical gastroplasty – McKeown procedure). On follow-up,
he developed postprandial dysphagia, vomiting, and epigastric
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Fig. 1. (1A) Sagittal maximum intensity projection (MIP) CT angiogram demonstrates the narrowing of the proximal celiac axis (curved arrow) caused by the median arcuate
ligament compression and a poststenotic dilatation (asterisk), creating a ḧookedäppearance which is characteristic of the syndrome. Note the absence of atherosclerosis.
(1B)  Axial maximum intensity projection CT image shows the prominent collateral vessel and dilatation of the gastroduodenal artery (a common collateral pathway seen in
patients with celiac axis stenosis).

Fig. 2. Intra-operative findings: Median arcuate ligament opened closed to celiac trunk. And also visualized the gastric tube, descending aorta e diaphragma.

Fig. 3. Spectral Doppler US with patient in supine decubitus, during inspiration (3A) and expiration (3B) at the narrower point of the celiac axis color aliasing point. Significantly
elevated peak systolic velocity (249.7 cm/s) is seen on expiration with aliasing artifact at color-Doppler mode, 2 times greater than the velocity seen on inspiration (124.8
cm/s).



CASE  REPORT  –  OPEN  ACCESS
200 F.R. Takeda et al. / International Journal of Surgery Case Reports 68 (2020) 198–202

F  insp
d

p
i

u
p
a
m
c
e
l
o

i
p
c
c
i
t

F
r

ig. 4. Postoperative spectral Doppler US with patient in supine decubitus, during
uring  expiration after surgery, that became normal (138.1 cm/s).

ain. He was initially treated with prokinetics and proton pump
nhibitors, but his symptoms were not relief.

A complete medical examination was performed, including
pper endoscopy and esophagogram. However, abdominal com-
uted tomography suggested compression of the CT by the
rcuate ligament of the diaphragm, while other results were nor-
al. Angiotomography (Fig. 1A and B) and Doppler ultrasound

onfirmed the findings which were present pre-operatively. An
xploratory laparotomy and interruption (opening) of the arcuate
igament were performed (Fig. 2), which resulted in the elimination
f extrinsic compression.

In this case, Doppler ultrasound (US) detected the color alias-
ng in the proximal lumen of the celiac trunk during the expiratory
hase with a significant increase of the peak systolic velocity (249.7

m/s), 2 times greater than the velocity seen on inspiration (124.8
m/s) (Fig. 3A and B). According to literature, a peak systolic veloc-
ty (PSV) over 200 cm/s during expiratory phase or a ratio more
han 3:1 of PSV of celiac artery to aorta in expiratory phase is a

ig. 5. (A) Preoperative sagital 3D volume-rendered image demonstrates characteristic h
endered image shows the resolution of the narrowing of the proximal celiac axis and the
iration (4A) and expiration (4B), showing the change in the peak systolic velocity

Doppler criterion for diagnosis of Dunbar syndrome [5–7]. Moneta
et al. [5] found that PSV values greater than 200 cm/sec defined
>70% diameter-reducing stenosis of the celiac artery. The accuracy
of this cut-off value in the diagnosis of celiac artery stenosis was
82%. Postoperative Doppler US performed 3 weeks after surgery
(Fig. 4A and B) revealed normal velocity at the celiac artery origin
during either inspiration (115.3 cm/s) or expiration (138.1 cm/s).

The postoperative course was uneventful and follow-up imag-
ing, including angiotomography and Doppler ultrasound, showed
decompression of the CT (Fig. 5A and B; supplementary material).
After 3 months of follow-up the patient remained free of any symp-
toms.

3. Discussion
MAL  is a fibrous arch formed at the base of the diaphragm at
the level of the twelfth thoracic vertebra, where the left and right
diaphragmatic pillars join. It forms the anterior face of the aortic

ooked appearance of the stenotic celiac axis. (B) Postoperative sagittal 3D volume-
 poststenotic dilatatation.



 –  O
l of Su

h
M
t

s
fi
o
a
p

c
w
i
C
[

i
c
d
a

d
c

t
a
c
g
r
d
t
m

t
a

b
p
o
w

d
t
g
i
n
w
b
v
f

t
f
i
a

a
m
b
a
a
u
m
i

w

CASE  REPORT
F.R. Takeda et al. / International Journa

iatus, through which the aorta, thoracic duct, and azygos vein pass.
AL  is usually in contact with the aorta above the origin of the celiac

runk [3].
In 1965, Dunbar related this anatomical anomaly to digestive

ymptoms and described it as a part of a clinical syndrome for the
rst time, which later became known as arcuate ligament syndrome
r Dunbar syndrome. It has a prevalence of 2 per 100,000 cases of
bdominal pain. It affects mostly women (Ratio 3:1), the thin, and
eople between 18 and 30 years.

The pathophysiology of the disease consists of extrinsic CT
ompression by the abnormally low-implanted MAL. Compression
orsens with expiration as the diaphragm moves caudally, result-

ng in worsening of CT stenosis. This compression results in reduced
T blood flow, visceral ischemia, and postprandial abdominal pain
5].

Overstimulation of the celiac ganglion is also believed to result
n chronic pain in these patients. Some patients may  experience
hanges in bowel habits secondary to midgut ischemia due to the
iversion of collateral blood flow from the superior mesenteric
rtery to the CT [5].

Similar to the present case, asymptomatic patients with evi-
ence of celiac trunk compression have achieved homeostasis via
ollateral arterial branches [6].

We performed esophagectomy using a gastric tube reconstruc-
ion with ligation of the left gastric artery and the left gastroepiploic
rtery. After this procedure, the branches responsible for the vas-
ular supply of the constructed gastric reservoir were; the right
astroepiploic artery a branch of the gastroduodenal artery, and the
ight gastric artery, a branch of the hepatic artery itself, which is a
irect branch of CT [9]. Thus, a vascular compromise of CT could jus-
ify the episodes of mesenteric angina affecting the neo-stomach,

anifesting as postprandial abdominal pain.
When symptomatic, MALS usually causes postprandial epigas-

ric pain (80%), nausea (9.7%), weight loss (48%), diarrhea (7.5%),
nd an epigastric murmur may  be present on auscultation [5].

Owing to nonspecific symptoms, the diagnosis usually made
y excluding other conditions. The medical examination of these
atients includes abdominal ultrasonography with Doppler study
f mesenteric vessels and the CT, abdominal computed tomography
ith vascular study (angiotomography) or angiography [5].

Patients with a history of esophagectomy with postoperative
yspepsia should initially be suspected for post-surgical complica-
ions such as gastroduodenal reflux or pyloric stenosis or delayed
astric tube emptying [7]. The recommendations for an initial
nvestigation are upper digestive endoscopy and contrast exami-
ation of the esophagus, stomach, and duodenum. When normal,
e proceed with computed tomography of the abdomen, which

esides morphological alterations also allows the observation of
ascular anatomical alterations, which can be further studied for
unctional evaluation with doppler ultrasonography [8].

In the past, angiography was considered the gold standard for
he diagnosis of the condition. In the sagittal section, it reveals
ocal stenosis of the CT associated with post-stenotic dilation and
ncreased collateral vascularization from the superior mesenteric
rtery [6].

Currently, thin-cut multiple-channel angiotomography associ-
ted with three-dimensional reconstruction has become the best
ethod for obtaining high-resolution images of the aorta and its

ranches. CT angiography, especially during expiration, has a high
ccuracy in identifying the syndrome. Moreover, this method also
llows visualization not only of the stenosed vessel but also of the
nderlying median arcuate ligament and adjacent tissues. Angioto-

ography is also important to exclude the presence of calcifications

n the CT which is an important cause of arterial stenosis [5].
Treatment options include video laparoscopy or laparotomy

ith sectioning of the MAL  and celiac plexus fibers, as well as
[
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with the percutaneous transluminal angioplasty approach. Persis-
tent vessel deformity or pressure gradient after the decompression
procedure would be indications of approach with vascular recon-
struction. The persistence of symptoms due to incomplete CT
release or restenosis has been successfully treated by angioplasty
with endovascular stenting within three months.

4. Conclusion

Vascular disorders should be investigated in cases of refractory
abdominal pain after complex surgical procedures.
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