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Minimal weight loss relat
ed to a short fasting
period causes superior mesenteric artery
syndrome in a patient with amyotrophic lateral
sclerosis
A case report
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Abstract
Introduction: Superior mesenteric artery syndrome (SMAS) is rare cause of small bowel obstruction and is characterized by an
extrinsic vascular compression of the duodenum. The most common cause of SMAS is known as rapid and significant weight loss.

Patient concerns:A 61-year-old man who was diagnosed with amyotrophic lateral sclerosis and maintained a stable diet before
admission. When the patient re-started feeding by gastrostomy tube after 5 days of therapeutic fasting due to gastric ulcer caused by
gastrostomy tube irritation, he presented postprandial vomiting, abdominal distention, and tachycardia. Since fasting, his weight has
been reduced by about 3kg.

Diagnosis: Based on clinical symptoms and radiological findings, diagnose of SMAS was finally made. Abdomen computed
tomography confirmed decreased aortomesenteric distance and tubography confirmed gastric and proximal duodenum distension
above the compressed part.

Interventions: We performed jejunal tube insertion and the amount of feeding through the jejunal tube was gradually increased
while maintaining parenteral nutrition.

Outcomes: The presenting symptoms of the patient gradually improved. Follow-up abdomen computed tomography and
tubography showed improvement in duodenal narrowing and stomach distension.

Conclusion: SMAS should be considered when there is an abrupt observation of symptom of gastrointestinal obstruction in
patients with predisposing condition such as a low body weight, even if the weight loss is relatively small.

Abbreviations: ALS = amyotrophic lateral sclerosis, BMI = body mass index, CT = computed tomography, SMAS = superior
mesenteric artery syndrome.
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1. Introduction

Typically, most patients diagnosed with amyotrophic lateral
sclerosis (ALS) present with symptoms of dysphagia as the
disease progresses. The pathophysiological mechanisms of
dysphagia in ALS are known to be primarily associated with
the progressive degeneration of the excitatory and inhibitory
corticobulbar pyramidal fibers that control the bulbar swallow-
ing center.[1] Recently, gastrostomy has become more widely
used for patients with ALS because of its safety for long-term
enteral nutrition.
Superior mesenteric artery syndrome (SMAS) is an uncommon

cause of small bowel obstruction and is characterized by an
extrinsic vascular compression of the duodenum; particularly,
compression between the abdominal aorta and overlying
superior mesenteric artery underlies this disease. This compres-
sion is related to anatomical/mechanical factors and acute or
chronic reduction of the retroperitoneal fat pad. To date, many
studies have reported predisposing conditions that lead to the
development of SMAS. These conditions are commonly
associated with marked weight loss or a hypercatabolic state.[2]

Furthermore, congenital anomalies and patient conditions,
such as postoperative conditions, may contribute to SMAS
development.[3]
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Figure 1. Abdominal CT findings at the time of diagnosis. (A) The second portion of the duodenum narrowed abruptly at the site between the aorta and the superior
mesenteric artery. Near obstruction and severe dilatation of the stomach and proximal duodenumwere observed. (B) The distance between the SMA and aorta was
6.23mm, which is shorter than the normal range. CT = computed tomography, SMA = superior mesenteric artery.

Kang et al. Medicine (2020) 99:27 Medicine
Herein, we introduce the case of a male patient with ALS who
developed SMAS acutely despite a relatively small weight loss
after a short 5-day fasting period.
2. Case report

A 61-year-old man who was diagnosed with bulbar ALS was
admitted to our hospital for evaluation andmanagement of blood
backflow through a gastrostomy tube. He had been diagnosed
with ALS 26 months before admission and had undergone
gastrostomy 6 months before admission. Additionally, 1 month
before admission, he started full tube feeding and maintained a
stable diet of 500 mL per meal. At the time of admission, he was
176cm tall and weighed 43kg (body mass index [BMI]: 13.88kg/
m2); his weight was similar to that measured 6 months before
admission. He was using the home ventilator via tracheostomy
tube full-time for 24hours and all his limbmuscles were generally
measured as trace grade on the manual muscle test. Esoph-
agogastroduodenoscopy was performed, and an acute gastric
ulcer with recent bleeding was identified. The gastrostomy tube
was removed because irritation by the tube was thought to be
the cause of bleeding. The patient underwent therapeutic fasting
for 5 days, and a high-dose proton pump inhibitor was
administered intravenously.
After 5 days of fasting, the patient resumed enteral feeding

through a nasogastric tube. Considering the healing process of
the gastric ulcer, 100 cc of meal was fed through the nasogastric
tube; this was increased to 200 cc per meal after 2 days. Since the
patient had consumed about 1500 cc of meal per day before
admission, the remaining nutrients were supplied via parenteral
nutrition. A follow-up endoscopic examination confirmed a
healing state of the gastric ulcer, and we re-inserted the
gastrostomy tube 7 days after resuming the meal through the
nasogastric tube (or 12 days after previous gastrostomy tube
removal). The volume of diet administered through the gastro-
stomy tube was also initiated at 100 cc per meal and gradually
increased. However, when the feeding amount reached 200 cc per
meal, the patient presented postprandial vomiting, abdominal
distention, and tachycardia. Because of these symptoms, it was
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difficult to increase the amount of enteral feeding volume
supplied to the patient. Therefore, we adjusted the amount of the
feeding and maintained it at 100 cc per meal inevitably.
Since these symptoms were not temporary, we performed

computed tomography (CT) of the abdomen. We found that the
second portion of the duodenum had become narrower between
the aorta and the superior mesenteric artery. The patient also had
severe stomach and proximal duodenum distension (Fig. 1A). In
addition, the distance between the superior mesenteric artery and
aorta was 7.10mm, which is shorter than the normal range
(Fig. 1B). Based on clinical symptoms and radiological findings,
we were able to diagnose SMAS. The body weight was re-
measured 5 days after fasting and it had reduced from 43kg
(BMI: 13.88kg/m2) to 39.95kg (BMI: 12.89kg/m2). We
performed jejunal tube insertion along with tubography and
observed dilatation of the duodenum and severe gastric retention.
Gastric retention was so severe that we could not advance the
tube to the jejunum and it was placed in the second portion of the
duodenum (Fig. 2A). Gastric retention was improved; 6 days
later, the jejunal tube was repositioned beyond the gastric
obstruction (Fig. 2B). Then, the amount of feeding through the
jejunal tube was gradually increased while maintaining paren-
teral nutrition. Over the next 6 weeks, the presenting symptoms
of the patient gradually improved. Follow-up CT of the abdomen
and tubography were performed to observe improvement in
duodenal narrowing and stomach distension. The dilatation of
the stomach and duodenum, which was observed in previous
examinations, was no longer observed, and tubography showed a
passage of contrast through the duodenum without contrast
stagnation. After these follow-up examinations, the patient could
maintain diet through the gastrostomy tube again, and he
tolerated 500 cc of diet at discharge. His body weight at the time
of discharge was 43kg, which was the body weight at the time of
admission.
The evaluation finding included in this case study did not

contain identifiable patient’s personal information, and this case
study involves no more than minimal risk to human subjects. For
these reasons, this study was approved a waiver of informed
consent from the institutional review board of the Jeonbuk
National University Hospital (CUH 2019-10-024).



Figure 2. Tubography findings before and after successful therapeutic jejunal tube insertion. (A) In comparison to the distal duodenum, the proximal duodenum
was dilated. A therapeutic feeding tube could not be advanced to the jejunum due to severe gastric retention. (B) The therapeutic feeding tube was successfully
positioned in the jejunum, beyond the obstruction, after the gastric retention was improved.
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3. Discussion

This report presents a rare case of acute SMAS that developed after
a relatively short fasting period of 5 days in a patient with ALS. To
our knowledge, a systematic review has been conducted on SMAS,
but few studies have quantitatively determined the correlation
between weight loss or fasting duration and the risk of SMAS.
However, case reports or case series studies on patients diagnosed
with SMAS reported that these patients with various diseases lost
28.6% to 55% of their body weight, which translated to 16 to 50
kg ofweight loss.[4–10] It has been previously reported that patients
diagnosed with ALS developed SMAS symptoms[11,12]; however,
these patients did not undergo a short-term fasting state and were
not receiving sufficient nutrition through a gastrostomy tube. In
our case, on the other hand, the patient had a stable enteral feeding
regimen (500 cc per meal) for several months. Furthermore, the
fasting period was short (5 days) and the measured weight loss
during this period was smaller than that previously reported (3.05
kg, 7.1% of his weight).
Pathophysiology of SMAS is related to anatomical position of

duodenum which is located between aorta and superior
mesenteric artery. The duodenum crosses the aorta and superior
mesenteric artery, producing an acute angle with the aorta. The
superior mesenteric artery is sustained by the uncinated process
of the pancreas and left renal vein and forms an acute angle with
the aorta. These structures, including the superior mesenteric
artery, are enveloped by mesenteric and retroperitoneal fat.
Rapid weight loss may lead to losses of mesenteric and
retroperitoneal fat. If the distance and angle between the superior
3

mesenteric artery and aorta are decreased as a result, the
duodenum, which passes between them, is compressed and
SMAS may occur.[3,13] As shown in a previous study, a low BMI
and rapid weight loss are important risk factors for developing
SMAS.[3] Other predisposing factors for SMAS include pro-
longed supine positioning, immobilization, and decreased
abdominal tone; all of these factors are common occurrences
among patients with quadriplegia.[2,14–16] Our patient was
considered to have a relatively high risk of developing SMAS
because of a very low BMI and immobility due to quadriplegia.
The patient was stable at home but had a body weight of 43kg
and a very low BMI. Therefore, the muscle mass and percentage
of body fat were most likely very low compared to those of
patients with normal weight. Our case report suggests that
patients with low BMI who have the risk factors described above
may develop SMAS, even after a relatively short fasting period
and small weight loss.
Patients with SMAS present with symptoms that are suggestive

of gastrointestinal obstruction, including persistent and recurrent
postprandial nausea, emesis, epigastric fullness and bloating, and
abdominal pain.[2,3] In addition to clinical symptoms, various
radiological examinations, such as X-ray studies, CT, or
ultrasonography, can be used to diagnose SMAS. These
examinations can demonstrate the following findings:
(1)
 dilatation of the proximal duodenum with or without gastric
dilatation,
(2)
 failure of a contrast passage beyond the obstructive part of
the duodenum with a cut-off, and
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(3)
 severe delay of the gastroduodenojejunal transit time.[13]
Vascular abnormalities are well-delineated by measuring the
aortomesenteric angle and distance through CT; the normal
ranges for these measurements are 25° to 60° and 10 mm to 28
mm, respectively.[17–19] An aortomesenteric artery angle of �25°
is considered to be the most sensitive measure of diagnosing
SMAS, particularly if the aortomesenteric distance has gradually
decreased to �8mm.[20,21]

SMAS is first treated conservatively if the case does not involve
an aneurysm or other pathological conditions that immediately
require surgical exploration, and conservative treatment has been
increasingly successful as a definitive treatment.[2,22] As conser-
vative treatment, electrolyte imbalance and fluid deficiency are
corrected, and weight gain is promoted to increase the
aortomesenteric angle and facilitate the recovery of retroperito-
neal fat tissue. To this end, administration of enteral jejunal tube
feeding and parenteral nutrition support, as in the case of our
patient, may be effective.[3,13]

The diagnosis of the SMAS is challenging and often delayed
because of its insidious and rare presentation. If symptoms of
gastrointestinal obstruction are observed abruptly in high-risk
patients, as in this case, SMAS should be considered. Although
SMAS is not as common and is generally diagnosed after
excluding other diseases that cause the same symptoms, it still
should be considered. Early diagnosis is necessary to avoid severe
complications of SMAS, such as dehydration, metabolic
imbalance, respiratory distress syndrome, or gastric perforation.
Based on this case, when bedridden patients with low BMI and

malnutrition state are inevitably required to fast (ie, gastric
bleeding due to ulcer), SMAS needs to be considered. Further-
more, it is necessary to minimize the fasting period as much as
possible. Daily weight measurements may be appropriate to
avoid an unexpected and abrupt weight loss.

Author contributions

Conceptualization: Dong-Ha Kang, Yu Hui Won.
Data curation: Dong-Ha Kang, Yu Hui Won.
Formal analysis: Dong-Ha Kang, Yu Hui Won.
Funding acquisition: Myoung-Hwan Ko.
Investigation: Dong-Ha Kang, Yu Hui Won.
Methodology: Dong-Ha Kang, Yu Hui Won.
Supervision: Myoung-Hwan Ko, Yu Hui Won.
Visualization: Dong-Ha Kang.
Writing – original draft: Dong-Ha Kang, Sung Woon Baik.
Writing – review & editing: Myoung-Hwan Ko, Yu Hui Won.
4

References

[1] Ertekin C, Aydogdu I, Yüceyar N, et al. Pathophysiological mechanisms
of oropharyngeal dysphagia in amyotrophic lateral sclerosis. Brain 2000;
123:125–40.

[2] Hines JR, Gore RM, Ballantyne GH. Superior mesenteric artery
syndrome: diagnostic criteria and therapeutic approaches. Am J Surg
1984;148:630–2.

[3] Welsch T, Büchler MW, Kienle P. Recalling superior mesenteric artery
syndrome. Dig Surg 2007;24:149–56.

[4] Pentlow B, Dent R. Acute vascular compression of the duodenum in
anorexia nervosa. Br J Surg 1981;68:665–6.

[5] Azami Y. Diabetes mellitus associated with superior mesenteric artery
syndrome: report of two cases. Intern Med 2001;40:736–9.

[6] Alvarenga A, Espinheira C, Guerra P, et al. Superior mesenteric artery
syndrome: weight loss can be a problem, weight gain can be a solution.
GE Port J Gastroenterol 2017;24:43–6.

[7] Roy A, Gisel JJ, Roy V, et al. Superior mesenteric artery (Wilkie’s)
syndrome as a result of cardiac cachexia. J Gen Intern Med 2005;
20:C3–4.

[8] WuM-C, Wu I-C, Wu J-Y, et al. Superior mesenteric artery syndrome in
a diabetic patient with acute weight loss. World J Gastroenterol
2009;15:6004.

[9] Meneghini LF, Hogan AR, Selvaggi G. Superior mesenteric artery
syndrome in type 1 diabetes masquerading as gastroparesis. Diabetes
Care 2008;31:1983–4.

[10] Merrett ND, Wilson R, Cosman P, et al. Superior mesenteric artery
syndrome: diagnosis and treatment strategies. J Gastrointest Surg
2009;13:287.

[11] Capitano S, Donatelli G, Boccoli G. Superior mesenteric artery syndrome
—believe in it! Report of a case. Case Rep Surg 2012;2012.

[12] Ayloo SM, Masrur MA, Bianco FM, et al. Robotic Roux-en-Y
duodenojejunostomy for superior mesenteric artery syndrome: operative
technique. J Laparoendosc Adv Surg Tech A 2011;21:841–4.

[13] Mandarry M, Zhao L, Zhang C, et al. A comprehensive review of
superior mesenteric artery syndrome. European Surg 2010;42:229–36.

[14] Roth EJ, Fenton LL, Gaebler-Spira DJ, et al. Superior mesenteric artery
syndrome in acute traumatic quadriplegia: case reports and literature
review. Arch Phys Med Rehabil 1991;72:417–20.

[15] Lee C-S, Mangla JC. Superior mesenteric artery compression syndrome.
Am J Gastroenterol 1978;70:141–50.

[16] Gore RM, Mintzer RA, Calenoff L. Gastrointestinal complications of
spinal cord injury. Spine 1981;6:538–44.

[17] Gustafsson L, Falk A, Lukes P, et al. Diagnosis and treatment of superior
mesenteric artery syndrome. Br J Surg 1984;71:499–501.

[18] Lukes P, Rolny P, Nilson A, et al. Diagnostic value of hypotonic
duodenography in superior mesenteric artery syndrome. Acta chirurgica
Scandinavica 1978;144:39–43.

[19] Mansberger AR, Hearn JB, Byers RM, et al. Vascular compression of the
duodenum: emphasis on accurate diagnosis. Am J Surg 1968;115:89–96.

[20] Ünal B, Aktas A, Kemal G, et al. Superior mesenteric artery syndrome:
CT and ultrasonography findings. Diagn Interv Radiol 2005;11:90.

[21] Konen E, Amitai M, Apter S, et al. CT angiography of superior
mesenteric artery syndrome. AJR Am J Roentgenol 1998;171:1279–81.

[22] Townsend CM, Beauchamp RD, Evers BM, Mattox KL. Sabiston
textbook of surgery E-book. Elsevier Health Sciences; 2016:1292–1293


	Minimal weight loss related to a short fasting period causes superior mesenteric artery syndrome in a patient with amyotrophic lateral sclerosis
	1 Introduction
	2 Case report
	3 Discussion
	Author contributions
	References


