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Introduction: Superior mesenteric artery syndrome is an uncommon cause of duodenal obstruction, and its manifestations are generally 
associated with compression on the third part of the duodenum between the abdominal aorta and superior mesenteric artery.
Case Presentation: In this report, a patient is described presenting with epigastric pain and weight loss due to superior mesenteric artery 
syndrome. The patient has also nutcracker syndrome, which is the compression of the left renal vein between the aorta and the superior 
mesenteric artery at its origin.
Conclusions: In addition to an appropriate clinical history, CT findings indicating decreased aortomesenteric angle and a shortened 
aortomesenteric distance can suggest the diagnosis for both the superior mesenteric artery syndrome and accompanying nutcracker 
syndrome.
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1. Introduction
Superior mesenteric artery (SMA) syndrome is a rare 

cause of abdominal pain, nausea, and vomiting that 
may be undiagnosed in patients presenting to the emer-
gency department. SMA syndrome is arteriomesenteric 
obstruction of the duodenum, which is characterized 
by compression of the third portion of the duodenum 
by SMA (as it passes over this portion of the duodenum). 
Nutcracker syndrome (NCS) is characterized by impeded 
outflow from the left renal vein (LRV) into the inferior 
vena cava (IVC) due to extrinsic LRV compression. We pre-
sented this case report in order to discuss the diagnosis 
of a patient with both SMA syndrome and accompanying 
NCS with computed tomography (CT) findings.

2. Case Presentation
A 28-year-old man was admitted to Kirikkale University 

Medicine Faculty, Radiology Department, Kirikkale, Tur-
key, on 26th April 2013. He had a history of 1-day vomiting, 
epigastric pain, and bloating (Table 1). He also reported 
weight loss, anorexia and intermittent abdominal pain 
during the past few years. Abdominal examination re-
vealed upper abdominal tenderness and distension. 
Blood test results were as follows: mean corpuscular he-
moglobin concentration, 36.3 g/dL; granulocyte (percent-
age, count), % 77, 8 × 103/uL; creatinine 0.61 mg/dL, with no 
other abnormalities. Urinalysis revealed no hematuria.

Table 1.  Describes All variables of Our Case a

Patient Features Age = 28 y, Gender = Male
Symptoms Vomiting, epigastric pain, bloating, 

weight loss, anorexia, intermittent 
abdominal pain

Duration of 
symptoms, y

> 3-4

Clinical findings upper abdominal tenderness, distension
Diagnostic testing Blood tests, urinalysis, CT
Blood tests MCHC, 36.3 g/dL; granulocyte % 77; 8 × 103/

uL; creatinine 0.61 mg/dL
Urinalysis No hematuria
CT findings Reduction of the aortomesenteric angle, 

decreased aortomesenteric distance, 
compression of LRV, gastric and proximal 

duodenal dilatation
Comorbid 
Condition

Colic abdominal pain, liver hemangiomas

a Abbreviations: MCHC, Mean Corpuscular Hemoglobin Concentration; 
LRV, Left renal vein; CT, Computed tomography.

The scan was performed with GE Hi-Speed, a dual-detec-
tor CT scanner, which is regularly calibrated. CT images 
showed the reduction of the angle between the abdomi-
nal aorta (AA) and SMA, and decreased aortomesenteric 
distance. The angle between the AA and SMA was 14.30° 
(Figure 1A), and the aortomesenteric distance was 3.9 mm
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Figure 1. Superior Mesenteric Artery Syndrome Accompanying With Nutcracker Syndrome: CT Findings

A) Sagittal CT scan showing the reduction of the angle (14 30) between the abdominal aorta and superior mesenteric artery. B) Axial CT scan showing 
decreased aortomesenteric distance (3, 9 mm). C) Coronal CT scan showing dilatation of the stomach and proximal duodenum. D) Sagittal CT scan of 
abdomen showing duodenal compression between the abdominal aorta and superior mesenteric artery (D: Duodenum, LRV: Left renal vein). E) Axial 
CT scan of abdomen demonstrating duodenal compression between the abdominal aorta and superior mesenteric artery (D, Duodenum; SMA, Superior 
mesenteric artery). F) Axial CT scan showing dilated left renal vein owing to superior mesenteric artery compressing (white arrow).

(Figure 1B). Gastric and proximal duodenal dilatation was 
observed (Figure 1C) with the compression of the duode-
nal lumen between the AA and SMA (Figures 1D and 1E). 
The LRV was also compressed by the SMA close to its origin, 
resulting in proximal dilatation (Figure F). The diagnosis 
of SMA syndrome accompanying NCS was established 
by these findings. The patient was treated conservatively 
through enteral nutrition support with a jejunostomy 
feeding tube. The therapy was effective in weight gain and 
pain reduction.

3. Discussion
SMA syndrome is a rare condition where the third part 

of the duodenum is compressed between the SMA and AA, 
leading to duodenal outlet obstruction. The incidence of 
SMA syndrome has been found to be between 0.013% and 
0.3% of the general population (1). SMA syndrome is more 
common in females, and usually occurs between 35 and 
45 years of age. However, it may also occur in older chil-
dren and adolescents (2).

Clinical diagnosis of SMA syndrome is rather chal-
lenging owing to nonspecific character of the signs and 
symptoms in the majority of the patients, requiring a 
radiological diagnosis or confirmation of diagnosis. Up-
per gastrointestinal barium x-ray may demonstrate gas-
tric and duodenal dilatation, or blockade of barium flow 
from duodenum to jejunum. An endoscopic gastroduo-

denoscopy or CT scan of the abdomen could be helpful 
for confirmatory studies. These modalities may reveal the 
extrinsic compression of the third portion of the duode-
num and the narrow angle between the AA and SMA (2).

Radiographically, SMA syndrome is characterized by 
several findings such as gastric and proximal duode-
nal dilatation with compression of the duodenum and 
dilatation of the left renal vein. In normal patients, the 
distance between the AA and SMA (aortomesenteric dis-
tance) is 10-34 mm with aortomesenteric angle of 28°-65° 
(3, 4). Angiographic studies have indicated that patients 
with SMA syndrome have an abnormal aortomesenteric 
angle (6°-22°), and a shortened aortomesenteric distance 
(2-8 mm) compared to normal patients. In a study us-
ing multidetector computed tomography (MDCT), the 
average aortomesenteric angle in patients with SMA 
syndrome was 13.5°, with an aortomesenteric distance of 
4.4 mm. Evidently, any absolute numerical cut-off is arbi-
trary, but some reports have advocated that an aortomes-
enteric distance < 8 mm and an angle < 22° are suggestive 
of the diagnosis providing the right clinical setting (5).

 The LRV normally passes between the AA and SMA, 
where it may be pressed, resulting in a variable degree 
of LRV obstruction. This compression of LRV between AA 
and SMA is entitled nutcracker syndrome (NCS) (6). The 
NCS is the clinical equivalent of nutcracker phenomenon 
(NCP) defined by a set of symptoms with significant alter-
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ations (7). While the terms NCP and NCS are sometimes 
used interchangeably in the literature, Shin and Lee ac-
centuated that the nutcracker anatomy is not always ac-
companied with clinical symptoms and that some of the 
anatomic findings suggestive of nutcracker may stand 
for a normal variant or be accounted for by other condi-
tions (8). Imaging, such as ultrasonography (US), Doppler 
US, CT, or magnetic resonance imaging (MRI), is required 
to diagnose NCS. Acute narrowing of the LRV at the level 
of SMA (beak sign), lateral (hilar) dilatation and the pres-
ence of collateral pathways at CT imaging can be helpful 
for the diagnosis of NCS. However, the diagnostic proce-
dure (considering the reference standard for establish-
ing the diagnosis of NCS) is invasive selective left renal 
phlebography with the measurement of the pressure 
gradient between the LRV and IVC (2, 6).

Our patient had decreased aortomesenteric distance 
and aortomesenteric angle, dilated stomach and proxi-
mal duodenum and dilated LRV. English literature search 
revealed one case in which SMA syndrome was found in 
concomitance with NCP (4). SMA syndrome accompa-
nied by NCS, a rare collaboration, is the strong point of 
our study. Lack of measurement of the clinical variables 
is the weak point of our study. SMA syndrome should 
be considered in the differential diagnosis of duodenal 
obstruction such as  duodenal hypoplasia, duodenal ste-
nosis, duodenal atresia, peptic ulcer disease, congenital 
bands, intestinal malrotation, annular pancreas, and 
pre-duodenal portal vein (2). Most cases occur in patients 
with weight loss and reduction of fat stores around su-
perior mesenteric artery because of a variety of reasons 
(surgery, malabsorption, trauma, etc.) (3). In the differen-
tial diagnosis of NCS, pathologies that cause pain, hema-
turia and proteinuria with an unexplained cause can be 
considered (6).

Conservative management based on the correction of 
electrolyte imbalance, and appropriate enteral or par-
enteral nutrition could result in symptomatic improve-
ment and weight gain in most patients. Surgery, which 
may be considered if conservative treatment fails, in-
volves the release of the Treitz ligament. During surgery, 

the ligament may be simply released or reconstructive 
approaches such as the open or close laparoscopic duo-
denojejunostomy, or Roux-en-Y procedure are chosen (2). 
In NCS management, supporting treatment is sufficient 
if the symptoms are minimal. Surgical or radiological 
treatments are indicated for severe pain, evident hema-
turia and renal functional deterioration (6).

SMA and NCS are rare vascular compression conditions. 
SMA should be considered in the differential diagnosis 
of high gastrointestinal tract obstruction. NCS should be 
considered in the differential diagnosis of patients with 
unknown cause of hematuria and flank pain. In conjunc-
tion with an appropriate clinical history, CT findings indi-
cating decreased aortomesenteric angle and a shortened 
aortomesenteric distance can suggest the diagnosis for 
both conditions.
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