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Superior mesenteric artery (SMA) syndrome secondary to extrinsic compression of third part of duodenum
is an uncommon complication following scoliosis surgery. It is imperative to diagnose this presentation at
an earlier stage as it can be a potentially life threatening complication. If the diagnosis is missed or delayed,
the mortality rate can be as high as 33% due to fatal complications like aspiration pneumonia, acute gastric
rupture and cardiovascular collapse. We present a 13-year-old patient who was diagnosed with SMA
syndrome in the late post-operative period (5.1 weeks) following scoliosis correction surgery. A barium
meal and follow-through confirmed the diagnosis of SMA syndrome. She was managed conservatively with
which she recovered uneventfully. Such late presentations are very uncommon. In addition, we have also
briefly reviewed the pertinent literature. It is essential that we identify high risk patients preoperatively so
that we could optimize them with proper intensive dietary supplementation. Postoperatively, a high index of
suspicion needs to be retained to identify this syndrome at an early stage so that conservative management

may be initiated with good clinical outcome. SMA syndrome can be potentially life threatening when the

diagnosis is missed or delayed.
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Introduction

Superior mesenteric artery (SMA) syndrome was first
described by Boernerus as early as 1752 and then
subsequently by Rokitansky in 1842 (1-3). Since then,
several names such as cast syndrome (4), arteriomesenteric
duodenal obstruction (5), SMA syndrome (6) and Wilkie
syndrome (7) have been adopted by different investigators
to describe this condition. It has been associated with
many predisposing conditions like post spinal deformity
surgery; sudden weight loss (dietary disorders, trauma,
postoperative states); chronic wasting disease; etc., When
SMA originates at an acute angle from aorta, it can
potentially lead to compression of third part of duodenum
causing symptoms and signs of small bowel obstruction.
In addition, mortality rate can be as high as 33% due to
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fatal complications like aspiration pneumonia, acute gastric
rupture and cardiovascular collapse (8-11). In this case
report, we present a 13-year-old patient who was diagnosed
with SMA syndrome in the late post-operative period (5.1
weeks) following scoliosis correction surgery. Such late

presentations are very uncomimon.

Case presentation

Our patient is a 13-year-old female student, was first
diagnosed with Idiopathic Scoliosis at the age of 5 years
during a routine school screening program. She was initially
treated with observation and subsequently with a Boston
brace when the curve progressed. The curve continued to
progress despite brace treatment. At the age of 13 years, the
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Figure 1 Preoperative radiographs (posteroanterior & lateral) with right and left bending films.

decision was made for surgery when the Cobb angle had
worsened into the operative range. She had no premorbid
medical or surgical illness except for the diagnosis of
Kawasaki disease made during infancy period for which
no active treatment was instituted. She attained menarche
at 11 years of age and had no family history of scoliosis.
Preoperatively, patient weighed 42 kg (31 percentile) with
a height of 1.58 meter (54 percentile) and body mass index
(BMI) of 16.4 (21 percentile). She had a thoracolumbar
truncal rotation of 22 degrees with truncal listing of 4 cm to
the right. Whole Spine EOS Radiograph and Bending (right
and left) Radiographs were suggestive of a Lenke 6CN
curve with a right thoracolumbar curve (T8-L3) measuring
63 degrees bending to 39 degrees; left thoracic curve (T2-
T8) of 33 degrees bending to 27 degrees and thoracic
kyphosis (T'5-T'12) measuring 29 degrees (Figure I).
She was Risser grade 4. Preoperative workup including
blood tests, pulmonary function tests and MRI were within
normal limits.

She underwent posterior spinal instrumentation and
fusion from T3 to L4 (Figure 2). Postoperatively patient
had a height gain of 5 cm with improvement in trunk length
from 34 to 39 c¢m and an excellent curve correction. She
had an uneventful postoperative period and was discharged
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on the fourth postoperative day. She was subsequently
reviewed on post-operative day 14 and reported no unusual
symptoms.

At 5.1 weeks postoperatively, patient presented to
the emergency department with complaints of colicky
abdominal pain improving when sitting forward, for
duration of 10 days and vomiting for 2 days following
food intake. Despite a good appetite, she was vomiting
after every meal. In addition, she also reported reduced
bowel output. On examination, she was dehydrated with
tenderness over the epigastric region. Bowel sounds were
present. She had 4 kg loss of body weight from 41 to 38 kg
in 5 weeks’ time.

The patient was admitted for further evaluation. She was
kept nil by mouth and administered intravenous fluids and
antiemetics. Both plain radiographs and ultrasound did not
reveal any abnormal findings. A barium meal and follow-
through was done with the help of 100 mL of water soluble
contrast (Omnipaque-350) which revealed a dilatation
(4 cm) and stasis of contrast in third segment of duodenum
(D3) (Figure 3). The contrast seemed to flow smoothly with
the patient in left lateral decubitus position.

A provisional diagnosis of Superior Mesenteric
Syndrome was made. She improved symptomatically with
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Figure 2 Postoperative radiographs following posterior spinal instrumentation and fusion (T3-L4).

Figure 3 Barium meal and follow-through films demonstrating dilatation and stasis of contrast in third segment of duodenum (D3).

conservative management with nasojejunal tube insertion
initially and then gradual restarting of oral feeds from day
4 of admission. She was able to tolerate protein rich fluid
followed by gradual intake of solids.

The patient was successfully discharged from hospital
after 4 days of observation. She was reviewed subsequently
in the outpatient clinic 8 weeks after discharge and was
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noted to be symptom-free. The patient and her family were
informed that data from this case would be submitted for
publication, and gave their consent.

Discussion

SMA Syndrome is defined as prolonged postoperative
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nausea for more than one week and vomiting associated
with an ileus, requiring supplemental nutrition coupled
with radiological confirmation of constriction of third part
of duodenum and delayed gastric emptying (12). It is an
uncommon cause of intestinal obstruction due to extrinsic
compression of third part of duodenum as it passes between
the SMA anteriorly and the aorta and vertebral column
posteriorly. The third part of duodenum is surrounded
by the mesenteric fat pad and lymphatic tissue in the
interval between SMA and aorta and can potentially
behave as a “nutcracker” when this delicate relationship
gets disturbed (3,13). The development of SMA syndrome
is closely related to the Aorta-SMA angle and the Aorta-
SMA distance which are usually between 45 to 60 degrees
and 13 to 34 mm respectively as shown by angiogram
studies (10). An Aorta-SMA angle <22 to 25 degrees and
Aorta-SMA distance <8 mm is likely to cause symptoms
of SMA syndrome (14,15). Various factors like asthenic
body habitus, exaggerated lumbar lordosis, extended supine
positioning (post hip spica application) and lengthening
of spinal column following spinal deformity surgery can
cause reduction in Aorta-SMA angle (3,16,17). In addition,
depletion of mesenteric fat pad around duodenum as seen in
cachexia following malignancy, malabsorption syndromes,
anorexia nervosa, burns, polytrauma and postoperative state
can also cause SMA syndrome.

SMA syndrome gets usually manifested between 6 to 8 days
following surgery (50%). Classically, the most common
presentation is the vomiting (92.9%) which can be bilious
or non-bilious, followed by abdominal pain / tenderness
(57.1%) (18). Other features may include epigastric pain,
postprandial bloating and abdominal tenderness with no or
minimal rigidity on examination. The degree of obstruction
can vary from partial to complete depending on the extent
of extrinsic compression and mucosal edema. Complete
obstruction result in dehydration, electrolyte imbalance,
oliguria, shock and even death has been reported. SMA
syndrome often sets off a vicious cycle where frequent
vomiting and feed intolerance lead to weight loss which
causes further narrowing of Aorta-SMA angle, thus
aggravating the duodenal compression and resultant
vomiting. Hence, management of SMA should be aimed at
breaking this vicious cycle.

Plain radiographs are usually unremarkable except
some gastroduodenal distension with relative absence
of gas in the distal bowel. Barium meal with follow-
through imaging is the investigation of choice which can
demonstrate abrupt cut off of contrast in third duodenal
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segment (D3) and delayed gastric emptying (3,19). In
addition, postural change (lateral decubitus) might relieve
obstruction. Treatment of SMA includes intravenous
fluids, nil by mouth, nasoduodenal tube decompression,
antspasmodics and parenteral nutrition in selected cases (20).
Simple postural changes like knee chest position, left
lateral decubitus position and upright position may
facilitate decompression (21). Frequent small feedings
and if necessary total parenteral hyperalimentation will
restore the retroperitoneal fat, thereby increasing the
Aorta-SMA distance (21). Additional treatment strategies
include strengthening of lax abdominal musculature
to correct exaggerated lumbar lordosis. When non-
operative treatment fails, surgical intervention is required
to relieve obstruction. The procedure of choice is side
to side duodenojejunostomy. Other procedures include
gastrojejunostomy, Strong’s procedure, and Ladd
procedure (18).

SMA syndrome following scoliosis surgery is due
to reduction of Aorta-SMA angle and Aorta-SMA
distance following lengthening of vertebral column.
Other predisposing factors like asthenic body habitus,
malnourishment, etc., can further reduce the already
small Aorta-SMA angle and distance. Incidence of SMA
syndrome following scoliosis surgery is roughly between
1% to 4.7% (18,22) and most commonly occur within
the first week with an average 6 to 12 days (18,23). Late
presentation of SMA syndrome is very uncommon and
very few cases have been published in the English literature
to date. Kennedy and Cooper er al., reported SMA
syndrome at postoperative day 40 in a 14-year-old male
after scoliosis correction using Harrington instrumentation
and Body cast which progressed rapidly to death (24).
Tsirikos er al., described SMA syndrome in a 16-year-
old female at 45 days following anterior spinal fusion
and instrumentation, who had symptomatic improvement
after conservative management (25). Thus, a high index of
suspicion is required even years after scoliosis surgery (26).
Braun et 4l., identified the following predictive factors for
the development of SMA syndrome in scoliosis patients: (I)
BMI <25 percentile for the age; (II) stiffer thoracic curve
(correction of less than 60% on bending, laterally shifted
curve with either Lenke B or C); (III) thoracoplasty; (IV)
anterior approach; (V) staged operation (12). In this case
report, we retrospectively identified the following predictive
factors—(I) low preoperative BMI (15.9 percentile) which
further dropped (6.4 percentile) at the time of presentation
due to perioperative weight loss; (II) Lenke C curve; (III)
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stiffer thoracic curve (correction to only 85% on bending).

Conclusions

It is essential that we identify high risk patients
preoperatively so that we could optimize them with proper
intensive dietary supplementation. Postoperatively, a
high index of suspicion needs to be retained to identify
this syndrome at an early stage so that conservative
management may be initiated with good clinical outcome.
SMA syndrome can be potentially life threatening when the
diagnosis is missed or delayed.
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