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Background A young burn patient developed superior mesenteric artery (SMA) syndrome after injury.

Summary A 24-year-old male with a flame burn injury developed post-burn complications, including 
intractable nausea, high tube feed residuals, and abdominal pain. Imaging revealed compression 
of the duodenum (specifically, the third portion) with a narrowed aorto-mesenteric angle (15 
degrees) and aorto-mesenteric distance (5 mm). Endoscopy found a tight angulation in the fourth 
portion of the duodenum, preventing scope passage beyond the ligament of Treitz. Conservative 
treatment was pursued to optimize his nutritional status and increase retroperitoneal fatty tissue 
mass, resolving his symptoms. This case highlights SMA syndrome as a rare cause of duodenal 
obstruction, potentially exacerbated by catabolic states like thermal injury.

Conclusion In severely burned patients, significant catabolism due to severe weight loss and prolonged supine 
immobilization are established risk factors for the development of SMA syndrome. Management 
of SMA syndrome necessitates a multidisciplinary approach. Conservative measures should be 
pursued before operative avenues are considered.
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Case Description
A 24-year-old male with a normal BMI (25.06 kg/m2) pre-
sented with second and third-degree flame burns involv-
ing 25% of his total body surface area (TBSA). The burns 
involved the bilateral upper and lower extremities, back, 
torso, and face. Bronchoscopy on admission demonstrated 
severe inhalation injury.

His hospital course was prolonged and complicated by 
acute kidney injury requiring renal replacement therapy 
(RRT), multi-organism ventilator-associated pneumonia 
(VAP), bilateral empyemas managed thoracoscopically, and 
severe protein-calorie malnutrition. A multidisciplinary 
team approach was employed to optimize fluid resuscita-
tion, nutritional support, and pulmonary care. The patient 
underwent successful excision and grafting of the burned 
areas and was weaned from ventilatory support.

A dedicated burn ICU dietician provided bi-weekly con-
sultations to manage this complex case with hypercatab-
olism and metabolic derangements secondary to acute 
kidney injury. Early enteral nutrition was initiated via an 
orogastric tube, transitioning later to post-pyloric feeding 
for improved tolerance. Prealbumin, albumin levels, and 
weekly weight tracked nutritional status. During mechani-
cal ventilation, multiple metabolic cart studies were used to 
precisely tailor caloric and protein requirements. Initially, 
a high-density critical care formula (1,575 ml/day, 2,363 
kcal/day, 148 g protein/day) was administered. Based on 
metabolic cart data, adjustments were made, culminating 
in an increased feed volume of 2,625 ml/day by week 19, 
delivering 3,440 kcal/day and 246 g protein/day. Physi-
cal therapy had routinely visited the patient since the first 
week of his hospitalization; however, severe decondition-
ing resulted from the thermal injury and subsequent com-
plications, limiting the effectiveness of range-of-motion 
and mobilization exercises.

The patient developed intractable nausea, high enteral 
residuals, and abdominal pain approximately 22 weeks 
into hospitalization. Despite enteral and parenteral nutri-
tional support, his BMI fell to 18.34 kg/m2.

Kidney, ureter, and bladder (KUB) radiography demon-
strated a persistently dilated stomach and proximal small 
bowel with decompressed distal small bowel and colon. 
After minimal improvement with gastric decompression 
and promotility agents, a noncontrast CT scan was per-
formed due to a recent acute kidney injury to rule out 
obstruction or other etiologies. This imaging revealed sev-
eral findings:

• Significant compression of the third portion of the 
duodenum with upstream proximal dilation.

• Aorto-mesenteric angle of only 15 degrees (normal 
range: 28 to 65 degrees).

• Aorto-mesenteric distance of 5 mm (normal range:  
10 to 28 mm).

Given these radiographic features, gastroenterology was 
consulted on suspicion of superior mesenteric artery 
(SMA) syndrome. Upper endoscopy was significant for 
tight angulation in the fourth portion of the duodenum, 
with the scope unable to traverse beyond the ligament of 
Treitz, and the procedure was aborted. Given this combi-
nation of radiographic and endoscopic findings, a diagno-
sis of SMA syndrome with delayed secondary motility was 
made.

Figure 1. Noncontrast Abdominal CT Scan. Published with Permission

Image shows compression of the third part of the duodenum between SMA 
and the aorta. Reduced aortomesenteric angle (red) and distance confirm SMA 
syndrome.
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Conservative management was undertaken to address 
nutritional deficiencies, replenish mesenteric fat stores, 
and alleviate duodenal compression. Total parenteral 
nutrition (TPN) was initiated to achieve eucaloric state 
and promote weight gain. Once obstruction improved, a 
nasojejunal (NJ) tube was placed to facilitate enteral feed-
ing. The NJ tube was eventually transitioned to a gastro-
jejunal (GJ) tube for long-term access. The patient was 
gradually advanced to a regimented diet of small, frequent 
liquid meals, which were well-tolerated. By discharge to 
rehabilitation, symptoms had fully resolved.

Discussion
SMA syndrome (also known as Wilkie syndrome), first 
described by Rokitansky in 1842, is a rare cause of small 
bowel obstruction. It occurs from compression of the third 
portion of the duodenum between the SMA and the aorta 
as the SMA passes between these two vessels.1,2 typically 
attributed to a loss of the cushioning retroperitoneal fat 
pad, leading to an increased angle between the SMA and 
the aorta. Other contributing factors include surgical alter-
ation of the gastrointestinal anatomy or congenital vari-
ation of the SMA-aortic angle. The overall incidence of 
this condition is approximately 0.013-0.3%; however, it 
appears significantly higher (1.1%) in patients with burn 
injuries.3 There is a documented female predominance, 
and patients often exhibit a characteristic asthenic (thin 
and frail) body habitus.1,3-6

SMA syndrome mimics presentations of other forms of 
small bowel obstruction with symptoms including food 
intolerance, abdominal pain, and emesis. However, unlike 
typical cases of bowel obstruction, abdominal distension is 
not as pronounced due to the limited length of the small 
bowel affected by the blockage.6

Diagnosing SMA syndrome frequently occurs inciden-
tally during CT imaging for abdominal issues.4 This can 
demonstrate as a dilated proximal duodenum at the level 
of the third portion, transitioning abruptly to a decom-
pressed distal small bowel. Key diagnostic radiographic 
features involve a narrowed aorto-mesenteric angle (typi-
cally <20-25°, compared to the normal range of 28-65°) 
and a decreased aorto-mesenteric distance (often <8mm, 
compared to the usual 10-28mm).1-3,6 Confirmation relies 
on a combination of consistent clinical presentation and 
these characteristic radiographic findings.1,4,7

SMA syndrome most frequently occurs as a chronic con-
dition associated with either anatomic variation or diseas-
es causing rapid and substantial weight loss. Patients with 
surgical anatomic alterations may develop SMA syndrome 
due to changes in the angle between the SMA and aorta 
(e.g., correction of scoliosis) or extreme weight loss (e.g., 
bariatric surgery). Cachexia associated with cancer and 
AIDS, as well as anorexia nervosa, have been associated 
with the majority of reported cases; these forms of SMA 
syndrome have an insidious onset. However, more acute 
onset of SMA syndrome can occur in catabolic states such 
as major burns 5,8-16, where dramatic weight loss occurs 
over a short time.5

Once identified, treating SMA syndrome requires either 
weight gain to correct the underlying pathophysiology, 
surgical correction of duodenal compression, or gastroin-
testinal bypass procedures.2 Conservative measures such as 
TPN and enteral feeding beyond the obstruction can be 
curative in patients presenting acutely. Positioning inter-
ventions to increase the aortomesenteric angle during 
feeding have been reported successful.2,4 However, patients 
with chronic SMA syndrome may require more long-last-
ing solutions. Surgical correction, such as division of the 
ligament of Treitz (Strong’s procedure), can release the 
duodenum from the aorta, but it carries a reported failure 
rate of 25%. Bypass procedures like duodenojejunostomy 
or gastrojejunostomy are preferred when conservative mea-
sures fail. Laparoscopic duodenojejunostomy is now con-
sidered the surgical procedure of choice.1,3,6

Burn injuries exceeding 20% TBSA trigger a hypermeta-
bolic response, leading to significant (sometimes unavoid-
able) weight loss even with aggressive nutritional support 
due to elevated metabolic demands for tissue repair.8 This 
catabolic state is further exacerbated by potential weakness 
in the abdominal musculature and prolonged periods of 
supine positioning necessitated by burn location and over-
all deconditioning.5 When medical management fails, sur-
gical considerations in burn patients include the potential 
presence of unhealed burns on the abdomen.9 Therefore, 
early mobilization and nutritional optimization become 
paramount whenever feasible in this patient population. 
These strategies can significantly mitigate the risk of SMA 
syndrome by expediting recovery and minimizing muscle 
catabolism.
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Conclusion
SMA syndrome presents a diagnostic hurdle due to its over-
lap with nonspecific gastrointestinal complaints. Severe 
burns, particularly those leading to significant weight loss 
and prolonged immobilization, are established risk factors 
for SMA in this patient population. Treatment of SMA 
syndrome requires a multidisciplinary approach. Enteral 
feeding initiated post-obstruction along with appropriate 
nutritional support, plays a crucial role in the acute phase. 
However, surgical intervention is warranted for chronic 
presentations or when conservative measures prove inad-
equate.

Lessons Learned
Clinicians need to be aware of this rare cause of duode-
nal obstruction, which may have a higher prevalence in 
patient populations with catabolic conditions such as ther-
mal injury.
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