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Case in Point

Superior Mesenteric Artery  
Syndrome Following Laparoscopic 

Gastric Banding Procedure
Mary B. White, MD and Kelli Horton, RD

While gastric banding typically is associated with more gradual weight loss  
and fewer complications than other types of bariatric surgery, this case  

demonstrates the importance of maintaining vigilance for troublesome signs.

Superior mesenteric artery 
(SMA) syndrome—also 
called Wilkie’s syndrome or 
cast syndrome—is a relatively 

rare disorder involving compression 
of the duodenum. Under normal 
conditions, the third part of the duo-
denum passes unhindered through 
a 10- to 20-mm space created by the 
SMA neurovascular bundle and the 
abdominal aorta, situated at an angle 
of 25° to 60°. SMA syndrome occurs 
when narrowing of the aortomesen-
teric space to less than 8 mm or re-
duction of the aortomesenteric angle 
to less than 25° results in compres-
sion of the duodenum by the SMA 
anteriorly and the aorta posteriorly 
(Figure 1).1,2 

SMA syndrome can present as a 
chronic, intermittent, acute, partial, 
or complete duodenal obstruction.3 If 
not diagnosed expeditiously, it can re-
sult in severe electrolyte disturbances 

(hypokalemia), malnutrition, dehy-
dration, oliguria with acute renal fail-
ure, gastric rupture, and death.1,3,4 

In this article, we report the case 
of a patient who developed SMA syn-
drome three years after undergoing 
gastric banding for morbid obesity. In 
this case, subsequent cosmetic sur-
gery and complications thereof appear 
to have contributed to the conditions 
that produced the syndrome and its 
manifestations. Following the case 
presentation, we discuss the etiology, 
symptoms, diagnosis, and treatment 
of SMA syndrome.

Initial Exam
In August 2007, a 42-year-old woman 
presented to the emergency depart-
ment (ED) with intractable nausea 
and vomiting, abdominal pain, and 
abdominal distension. Her medi-
cal history included fibromyalgia, 
morbid obesity, depression, irritable 
bowel syndrome, migraines, and 
sleep apnea. 

The patient had undergone a lapa-
roscopic gastric banding procedure 
for her morbid obesity in Febru-
ary 2004, at which time her weight 
was 209% of her ideal body weight 
(IBW). Over the two years following 

this procedure, she had lost 100 lb 
at a steady rate. This weight loss was 
accompanied by cutis laxa, which 
was treated with abdominoplasty fol-
lowed by a thigh and buttock lift in 
February 2006. The buttock lift was 
complicated by a surgical wound in-
fection with Enterobacter species and 
methicillin-resistant Staphylococcus 
aureus, as well as by the concomitant 
development of severe bouts of ab-
dominal pain and postprandial, non-
bloody vomiting of undigested food 
up to 10 times per day. As a result, 
the patient was hospitalized and ex-
perienced further weight loss of about 
25 lb over a two-month period.

The patient’s pain was intermit-
tent, sharp, and located in the epigas-
trium and the right upper quadrant 
of her abdomen. It lasted for hours, 
occasionally radiated to her back, and 
worsened with meals. She rated the 
severity of her pain, at its worst, as 
10 on a scale of 1 to 10. The pain and 
vomiting persisted despite treatment 
for reflux and for possible Helico-
bacter pylori infection, use of gastric 
motility agents, and adjustment of 
oral intake to smaller and more fre-
quent meals. Overall, the patient lost 
a total of 140 lb—57% of her previ-
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ous weight—between February 2004 
and August 2007. During this period, 
her body mass index dropped from 
45 to 19.

Upon initial examination in the ED, 
the patient’s vital signs were signifi-
cant for tachycardia (heart rate, 108 
beats/min) and hypertension (blood  
pressure, 159/120 mm Hg). She had 
dry mucous membranes, and an ab-
dominal examination indicated min-
imal bowel sounds and tenderness 
in all four quadrants. Significant re-
sults of laboratory studies were a low 
serum potassium level of 3.07 mmol/L  
(reference range, 3.5 to 5.3 mmol/L), 
a normal blood urea nitrogen concen-
tration of 18 mg/dL (reference range, 
5 to 25 mg/dL), a high normal serum 
creatinine level of 1.3 mg/dL (refer-
ence range, 0.5 to 1.4 mg/dL), normal 
serum hemoglobin and hematocrit 
values, and an elevated white blood 
cell count of 22,000 cells/µL (refer-
ence range, 4,500 to 11,000 cells/µL).

An abdominal computerized to-
mography (CT) scan revealed the 
patient’s stomach to be massively dis-
tended with fluid to a size of 30 cm 
x 20 cm x 20 cm (a normal, empty 
stomach is approximately 7 cm x 4 
cm x 4 cm) (Figure 2). The adjust-
able gastric band was still in place. 
The distance between the SMA and 
the aorta was only 4 mm, and sagit-
tal reconstructed CT images showed 
an aortomesenteric angle of approxi-
mately 10° (Figure 3). There was 
marked dilatation of the transverse 
duodenum to the right of the aorta. 
The small bowel distal to the trans-
verse duodenum was decompressed. 

TREATMENT COURSE
In the ED, the patient was given fluid 
resuscitation with normal saline 2L  
IV and an IV infusion of potassium.  
Attempts at placing a nasogastric 
(NG) tube to drain and decompress  
her stomach were unsuccessful. 

After urgent gastroenterology 
and general surgical consultations, 
the patient was taken to the oper-
ating room and given general an-
esthesia for airway protection. She 
underwent NG tube placement, 
which resulted in the drainage of 
approximately 5 L of fluid from her 
stomach. An emergent esophagogas-
troduodenoscopy (EGD) showed an 
edematous, hemorrhagic, and friable 
gastric mucosa, primarily along the 
greater curvature, with some sparing 
of the lesser curvature (Figure 4). 
There was no evidence of ulceration 
or perforation. At this point, the de-
cision was made to try conservative 
treatment—further fluid resuscita-

tion and monitoring—before con-
sidering surgical intervention. 

Parenteral nutrition was initiated 
through a dedicated port of a periph-
erally inserted central catheter (PICC) 
and kept at a maintenance rate due 
to alterations in liver enzymes with 
higher rates of dextrose. After the ap-
proximately three weeks it took the  
patient’s gastric mucosa to heal, a na-
sogastrojejunal (NGJ) feeding tube 
was placed under endoscopic guid-
ance to allow continued gastric de-
compression and jejunal nutrition. 
Parenteral nutrition was discontinued 
after jejunal feeds of a semielemental 
nutritional formula were tolerated, 
providing 44 kcal/kg/day. 

Figure 1. Diagram showing the anatomic relationship between the duodenum, aorta, and 
superior mesenteric artery (SMA) in SMA syndrome. The lateral view demonstrates com-
pression of the duodenum between the vascular structures. Figure reprinted with permis-
sion from: Cohen LB, Field SP, Sachar DB. The superior mesenteric artery syndrome. The 
disease that isn’t, or is it? J Clin Gastroenterol. 1985;7(2):113–116.2 Copyright © 1985 
Lippincott Williams & Wilkins. 
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The patient’s weight increased rap-
idly once additional caloric intake 
and adequate fluid replacement were 
achieved. She gained 21 lb within 
three weeks of initiating enteral nutri-
tion. At that time, her gastric output 
through the NGJ tube suddenly de-
creased from a daily average of 1,800 
mL/day to less than 100 mL/day. The 
NGJ tube was removed and a clear 
liquid diet was initiated. The patient’s 
diet was advanced slowly with her 
continued tolerance of solid foods. 
A repeat abdominal CT scan showed 
an appropriately small gastric pouch 
with no evidence of bowel dilation 
to support obstruction. She was dis-
charged after a total hospital stay of 
two and a half months, with her gas-
tric band still intact.

ABOUT THE CONDITION
Rapid, dramatic weight loss—as is 
often seen with bariatric surgery, cata-
bolic conditions, anorexia nervosa, 
and bulimia nervosa—is a major 
cause of SMA syndrome. Such weight 
loss can deplete mesenteric fat stores, 
which help to maintain the normal 
aortomesenteric angle and distance. 
Other causes of SMA syndrome in-
clude spinal elongation surgery, such 
as for scoliosis; exaggerated lumbar 
lordosis; rapid linear growth without 
weight gain; and anatomic abnormal-
ities, including high insertion of the 
duodenum at the ligament of Treitz 
and an SMA originating in a lower 
position off the abdominal aorta.3,5,6 

Predisposing factors for SMA syn-
drome include female sex, thin body 
habitus, and abdominal wall laxity.3,6 
As a thin woman who had experi-
enced dramatic weight loss following 
laparoscopic gastric banding, which 
resulted in abdominal wall laxity, our 
patient clearly fit this profile. 

Although there have been reported 
cases of SMA syndrome associated 
with rapid weight loss after laparo-

scopic Roux-en-Y gastric bypass sur-
gery for morbid obesity,7 our patient’s 
case appears to be the first in which 
massive gastric distension and SMA 
syndrome followed a gastric banding 
procedure. Often, the laparoscopic 
gastric banding is preferred over ei-
ther laparoscopic or open Roux-en-
Y because it produces more gradual 
weight loss and is simpler, with fewer 
complications and the lowest mor-
tality rate of all bariatric procedures. 
Furthermore, it offers the advantages 
of adjustability and reversibility.8 

Over the two years after her gas-
tric banding procedure, our patient 
lost 100 lb—a gradual loss that is 
unlikely to have resulted, by itself, in 

SMA syndrome. It is notable that her 
symptoms did not begin until after 
the February 2006 procedures, used 
to treat cutis laxa, from which infec-
tions complications caused her to lose 
an additional 25 lb (16% of her body 
weight) over a two-month period. 
We hypothesize that this additional, 
severe weight loss was sufficient to 
deplete her mesenteric fat stores and 
result in SMA syndrome. 

We further speculate that the pa-
tient’s extreme gastric dilatation may 
have prevented her from being able to 
expel the accumulated fluid through 
vomiting. With massive gastric dis-
tension, the intragastric pressure may 
exceed the gastric venous pressure, 

Figure 2. Coronal computerized tomography scan of the patient’s abdomen, showing a 
massively distended stomach with gastric band in place at the upper aspect of the lesser 
curvature (arrows). 
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resulting in gastric atony, ischemia, 
necrosis, and possible perforation.9 
Moreover, obstruction of the gastro-
esophageal junction by the distended 
gastric fundus, which angulates the 
esophagus against the fibers of the 
right diaphragm, may produce a one-
way valve that inhibits vomiting of 
the stomach contents.10 

Based on the patient’s history of 
episodic abdominal pain and recur-
rent vomiting of undigested food, it 
is likely that she experienced inter-
mittent obstruction of the duodenum 
for several months leading up to her 
acute presentation. The patient was 
hypokalemic and dehydrated on pre-
sentation, and the abdominal CT scan 

showed narrowing of both the aorto-
mesenteric angle and the aortomesen-
teric space. 

Diagnosis
Clinicians should consider the di-
agnosis of SMA syndrome for any 
patient who presents with nausea, 
postprandial or bilious vomiting, epi-
gastric pain, abdominal distension, 
and weight loss.11,12 Gastric dilatation 
is seen in 72% of cases with acute 
presentations, compared with 11% of 
chronic cases. Symptoms are exacer-
bated in the supine position but often 
are alleviated by prone, knee-to-chest, 
or left lateral decubitus positions,3,4 
which increase the aortomesenteric 

angle and distance and reduce the 
duodenal compression.5 On exam-
ination, 80% of patients with SMA 
syndrome are thin. Patients also may 
have a distended abdomen, high 
pitched bowel sounds, and succus-
sion splash.3,4 

The diagnostic criteria for SMA 
syndrome are a dilated duodenum, 
an aortomesenteric angle of less than 
25°, and compression of the third 
part of the duodenum by the SMA. 
Diagnosis of SMA syndrome can be 
made by upper gastrointestinal series 
in which barium is observed in the 
dilated first and second portions of 
the duodenum, with an abrupt lin-
ear cutoff in the transverse portion. 
Fluoroscopy may demonstrate an an-
tiperistaltic flow, producing a to-and-
fro motion of barium in the dilated 
duodenum proximal to the obstruc-
tion; delayed transit through the gas-
troduodenal region of about four to 
six hours; and relief of the obstruction 
in the left lateral decubitus position.3,6 
Abdominal CT scanning can demon-
strate a dilated duodenum and is use-
ful for measuring the aortomesenteric 
angle and distance on sagittally recon-
structed images,3,11 as well as assessing 
intraperitoneal fat stores.4 Frequently, 
EGD is performed to assess the gas-
tric mucosa and rule out other causes 
of obstruction, such as tumors, webs, 
and peptic ulcer disease.10

Treatment
Treatment involves fluid resuscitation, 
correction of electrolyte abnormali-
ties, decompression of the stomach 
and duodenum with an NG tube, 
proper positioning of the patient 
after eating, and identification and 
treatment of the underlying cause of 
SMA.3,8 A conservative approach was 
chosen for our patient, with place-
ment of a double lumen NGJ tube for 
feeding and continued decompres-
sion. If the patient cannot tolerate 

Figure 3. Sagittal computerized tomography scan of the patient’s abdomen, showing the 
narrowed aortomesenteric angle and distance (bold arrow) and compressed portion of 
the duodenum (fine arrows). (The “A” indicates the aorta.) 
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enteral feeding through an NGJ tube 
(for example, if the gastric mucosa 
has been damaged, as in the case of 
our patient), parenteral nutrition 
should be given. Nutritional support 
is essential for restoring a positive ni-
trogen balance and increasing mesen-
teric fat stores, thereby increasing the 
aortomesenteric angle and relieving 
duodenal compression.7

If conservative strategies for man
aging SMA syndrome are unsuccessful, 
surgical options to consider include 
laparoscopic or open duodenojejunos-
tomy and laparoscopic severing of the 
ligament of Treitz and mobilization of 
the duodenum.3,11,13 

Summing up
SMA syndrome is a rare but serious 
disorder requiring timely diagnosis 
and treatment. With the soaring rate 
of obesity in our society and increas-
ing frequency of bariatric surgery, 
clinicians might expect to see an in-
crease in the number of cases of SMA 
syndrome.� ●
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Figure 4. The patient’s edematous and hemorrhagic gastric mucosa.


