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INTRODUCTION:  MALS(Median  Arcuate  Ligament  Syndrome)  is rare  disease.  We  experienced  the  case  of
MALS  and  successfully  treated  by laparoscopic  approach.
PRESENTATION  OF CASE:  A 16-year-old  male  was  admitted  to our  hospital  with  postprandial  epigastric
pain  that had  been  present  for 3 years.  Abdominal  three-dimensional  computed  tomographic  angiogra-
phy  showed  stenosis  of the  celiac  trunk,  and  abdominal  Doppler  ultrasonography  showed  that  the  blood
flow  in  the celiac  trunk  varied  between  inspiration  and  expiration.  Hence,  the patient  was  diagnosed  with
median  arcuate  ligament  syndrome.  Laparoscopic  decompression  of  the  celiac  trunk  was  performed  by
division  of the  ligament  and  partial  excision  of  the celiac  plexus.  Intraoperative  Doppler  ultrasonogra-

phy  showed  markedly  improved  flow  in  the celiac  artery.  The  patient  was  discharged  from  hospital  on
postoperative  day  7, and  has  no recurrent  symptoms  at 12 months  postoperatively.
DISCUSSION:  This  case  was  most  youngest  male  MALS  treated  by laparoscopic  approach.
CONCLUSION:  Laparoscopic  division  of  the median  arcuate  ligament  is  a minimally  invasive,  safe,  and
effective  method  for decompression  of  the  celiac  artery.

©  2018  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
 artic
access

. Introduction

Median arcuate ligament syndrome (MALS) is a rare disease in
hich a fibrous diaphragmatic arcuate ligament causes compres-

ion and stenosis of the celiac trunk. Extrinsic compression of the
eliac trunk can lead to abdominal pain postprandially or during
xpiration. MALS can reportedly be effectively treated via resection
f the arcuate ligament [1,2]. The number of cases in which arcuate
igament resection is performed laparoscopically is increasing due
o advances in laparoscopic techniques [3–6]. Herein, we present a
ase of a 16-year-old male in whom MALS was successfully treated
ia the laparoscopic approach. This case report was  approved by
thical committee of Kawasaki Medical School (Authorization No

166). The patient and his parents have provided permission to
ublish these features of his case, and the identity of the patient

Abbreviations: MAL, median arcuate ligament; MALS, median arcuate ligament
yndrome.
∗ Corresponding author at: Department of Digestive Surgery, Kawasaki Medical
chool, 577 Matsushima, Kurashiki-City, Okayama, 701-0192, Japan.

E-mail addresses: yyfujiwara@nifty.com, yyfujiwara@med.kawasaki-m.ac.jp
Y. Fujiwara).

ttps://doi.org/10.1016/j.ijscr.2018.10.006
210-2612/© 2018 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group
rg/licenses/by/4.0/).
le under  the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).

has been protected. The work has been reported in line with the
SCARE criteria [7].

2. Case report

A 16-year-old male presented at our hospital with postpran-
dial abdominal pain that had been occurring for about 3 years.
The patient was  refusing to attend high school because of the
abdominal pain, and he had symptoms of depression. Enhanced
three-dimensional computed tomographic angiography of the
abdomen showed stenosis of the celiac trunk (Fig. 1). An abdom-
inal echogram showed translocation and deformity of the celiac
artery between inspiration and expiration (Fig. 2A), and an abdom-
inal Doppler ultrasonic echogram showed that the blood flow of the
celiac trunk varied between inspiration and expiration (Fig. 2b).
Hence, the patient was diagnosed with MALS. Informed consent
was obtained from the patient and his parents, and laparoscopic
ligament dissection was performed.
2.1. Operative procedure

General anesthesia was induced, and the patient was  placed in
the supine position with a 30◦ degree both legs opened. An open

 Ltd. This is an open access article under the CC BY license (http://creativecommons.
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Fig. 1. 3D-CT angiography showed the stenosis of celiac artery(arrow).

Fig. 2. (A) Abdominal doppler echogram showed translocation and deformity of celiac ar
showed  the blood flow of celiac artery between inspiration and expiration.
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method was  used to insert a 12-mm umbilical camera port, two
5-mm ports in the left upper abdomen, and a 10-mm and a 5-mm
port in the right upper abdomen. Laparoscopy was performed with
a 30◦ laparoscope (KARL STORZ Endoskope, Tokyo, Japan). After
liver retraction, a Harmonic Scalpel

®
(ETHICON, Tokyo, Japan) was

used to open the minor omentum and dissect between the right
diaphragmatic crus and the gastric ligament. The left gastric vein
and artery were identified and taped (Fig. 3). The median arcuate
ligament (MAL) and nervous plexus around the celiac artery were
identified, and the thickened diaphragmatic crura were exposed

(Fig. 4). The MAL  and the nervous plexus were then dissected, and
the dissection line was continued to the front of the abdominal
aorta. The diaphragmatic fibers anterior to the aorta were dissected
for approximately 5 cm in the cephalad direction, exposing about

tery between inspiration and expiration(arrow). (B) Abdominal doppler echogram
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Fig. 3. Left gastric artery and vein were identified and taping(arrow).
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Fig. 5. Diaphragmatic fibers were dissected and abdominal aorta was expos-
ing(arrow).
ig. 4. This picture showed the median arcuate ligament and nervous plexus around
he celiac artery (arrow(1)) and thickened diaphragmatic crura(arrow(2)).

 cm of the abdominal aorta (Figs. 5 and 6). Intraoperative Doppler
ltrasonography confirmed that the celiac arterial blood flow no

onger varied between expiration and inspiration (Fig. 7). After
urgery, the patient’s symptoms were relieved, and decompres-
ion of the celiac artery was confirmed using three-dimensional
omputed tomographic angiography (Fig. 8). The patient was  dis-

harged from hospital on postoperative day 7, and has no recurrent
ymptoms at 12 months postoperatively.

Fig. 7. Intraoperative doppler ultrasonography showed the no differen
Fig. 6. Median arcuate ligament and nervous plexus around the celiac artery were
dissected(arrow).

3. Discussion

The MAL  is a band of fibrous tissue that anteriorly connects the
diaphragmatic crura surrounding the aortic hiatus. The diaphrag-
matic crura typically arise from the anterior aspect at the L1 to L4

vertebral level, and the celiac axis branches off the abdominal aorta
at the vertebral level of Th11 to L1; however, wide variations in the
origin of the celiac axis have been reported [8]. A higher origin of the

ce of blood flow of celiac artery both inspiration and expiration.
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ig. 8. 3D -CT angiography showed that celiac artery compression has been
eleased(arrow).

eliac artery and/or a lower insertion of the diaphragm can result
n compression of the celiac artery [9]. Asymptomatic MAL  com-
ression occurs in 10–25% of the general population. However, as
nly approximately 1% of these individuals with MAL  compression
evelop MALS [9,10], few cases require treatment.

MALS is treated via decompression of the celiac artery. The
ainstay of treatment involves an open surgical approach to divide

r separate the MAL  to relieve the compression of the celiac artery
1,2]. The diaphragmatic fibers should be incised for approximately

 cm in a cephalad direction, exposing up to 4 cm of the aorta; con-
rmation of MAL  release can then be done via visual inspection or
sing intraoperative Doppler ultrasonography. In the present case,
e used ultrasonography to confirm that the celiac blood flow had

lmost the same velocity during expiration and inspiration.
Recent advances in laparoscopic techniques mean that the

aparoscopic approach can be used to achieve celiac artery
ecompression [3–5]. Four surgical options are advocated for
he treatment of MALS [11]: artery decompression and coeliac
anglionectomy, coeliac artery decompression and dilatation,
oeliac artery decompression and reconstruction, and coeliac artery
ndovascular stenting. Rubinkiewicz et al. [12] evaluated the long-
erm results of 186 patients with MALS who were treated during
002–2014, and concluded that the most frequently adopted MALS
reatment is decompression of the celiac artery and coeliac gan-
lionectomy because of its positive long-term outcomes. We  used
he laparoscopic approach in the present case, and cut the diaphrag-

atic crus to expose approximately 4 cm of the abdominal aorta
efore performing partial coeliac ganglionectomy. Jimenez et al.
13] compared the laparoscopic and open approaches for MALS
reatment performed between 1963 and 2012. They reported that
he symptoms were relieved postoperatively in 85% of patients,
nd that the late recurrence rates were similar after laparoscopic
ersus open surgery (5.7% vs 6.8%) [13]; furthermore, postopera-
ive complications only occurred in two patients in the laparoscopic
roup, compared with 6.5% of patients in the open group [13]. These
ndings suggest that the laparoscopic approach for MAL  release
ight be as safe as open surgery, and provide a high rate of symp-

om relief. In addition, laparoscopic surgery reportedly results in
horter hospital stay and less intraoperative blood loss [14]. Due
o recent advances in video image resolution, laparoscopic MAL
elease might become the main method used for MALS treatment.

MALS is a diagnosis of exclusion [9,15], and the most common

ymptoms are postprandial epigastric pain and weight loss. The
resent patient had experienced 3 years of postprandial epigastric
ain and appetite loss, which prevented him from attending high
PEN  ACCESS
urgery Case Reports 52 (2018) 79–83

school. He had also been diagnosed with depression by a neurol-
ogist, and was being medicated for this. After laparoscopic MAL
release, the epigastric pain was resolved, and the patient was able
to attend high school with no disease recurrence at 12 months
postoperatively.

In summary, we reported the successful laparoscopic treat-
ment of MALS in a 16-year-old male. The laparoscopic approach
to divide the MAL  and relieve celiac artery compression is rec-
ommended because of the shorter hospital stay, faster recovery,
decreased blood loss, and better cosmetic outcomes compared
with the open approach. Intraoperative Doppler ultrasonography
is useful for identification of the celiac artery and confirmation of
normalization of celiac arterial blood flow after the division of the
MAL. Laparoscopic division of the MAL  with intraoperative Doppler
ultrasonography might become the standard treatment of MALS in
the near future.
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