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ABSTRACT

Introduction: Superior mesenteric artery syndrome (SMAS) is a rare cause of upper gastrointestinal
obstruction resulting from compression of the third part of the duodenum between the abdominal aorta and
the superior mesenteric artery (SMA). Reduction in aortomesenteric angle (AMA) and aortomesenteric
distance (AMD), often related to decreased body mass index (BMI), and predisposes individuals to this
condition. This study aimed to assess the relationship between BMI, AMA, and AMD using contrast-
enhanced computed tomography (CT) imaging in the Nepalese population.

Methods: A descriptive cross-sectional study was conducted involving 324 patients undergoing
abdominal contrast-enhanced CT scans at Patan Academy of Health Sciences, Nepal. AMA and AMD
were measured on sagittal and axial reconstructions, respectively. Participants were categorized based
on BMI according to the WHO classification. Correlations among BMI, AMA, and AMD were analyzed
using Pearson’s correlation coefficient.

Results: Among 324 patients (220 males, 104 females; mean age 46.2 + 14.7 years), the average BMI
was 26.9 £ 4.5 kg/m2. The mean AMA and AMD were 56.3° + 16.4° and 15.4 £ 5.2 mm, respectively.
BMI showed a significant positive correlation with AMA (r = 0.19, p < 0.01) and AMD (r = 0.15, p =
0.02). A strong correlation was noted between AMA and AMD (r = 0.64, p < 0.001).

Conclusions: We can infer that BMI significantly influences aortomesenteric angle and aortomesenteric
distance. The findings can assist in the CT-based evaluation of SMAS and provide reference data tailored
for the South Asian population.
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INTRODUCTION

Superior mesenteric artery syndrome (SMAS),
also known as Wilkie’s syndrome, is a rare and
potentially debilitating cause of proximal intestinal
obstruction. It is characterized by the compression
of the third part of the duodenum between the
SMA anteriorly and the aorta posteriorly, usually
secondary to loss of mesenteric fat that cushions
these structures.>23

The normal anatomical configuration provides an
AMA of approximately 25° to 60° and an AMD
ranging between 10 and 28 mm. When these
parameters decrease-commonly below 22° for
AMA and 8 mm for AMD-clinical symptoms such
as nausea, vomiting, early satiety, and postprandial
abdominal pain may ensue.*>6.738

Several factors, including rapid weight loss (from
eating disorders, malignancy, trauma, surgery, or
chronic illness), congenital anomalies, or
anatomical variations, have been implicated in the
etiology of SMAS. BMI, as an indirect measure of
body fat, is hypothesized to influence the spatial
relationship between the SMA and the aorta.®*°

While numerous studies have described SMAS
primarily in Western populations, there is a paucity
of data focusing on South Asian populations,
where body composition may differ significantly.
Therefore, this study aims to evaluate the
relationship between BMI, AMA, and AMD in the
Nepalese population utilizing contrast-enhanced
CT imaging.111?

METHODS

A descriptive cross-sectional study was conducted
at the Department of Radiology and Imaging,
Patan Academy of Health Sciences. A total of 324
patients were included through simple random
sampling. Patients aged >18 years, undergoing

contrast-enhanced CT abdomen with no known
history of SMAS or major abdominal surgery,
were included. Patients with previous abdominal
surgeries, known SMAS, or altered anatomy were
excluded.

BMI was calculated from recorded weight and
height. Patients were categorized into four WHO
BMI categories. AMA was measured on sagittal
multiplanar reconstructions, and AMD on axial
images at the duodenum crossing. All CT images
were obtained using standardized imaging
protocols. Data were analyzed using Pearson’s
correlation and descriptive statistics.

RESULTS

Of the 324 patients, 220 were male (68%) and 104
female (32%), with a mean age of 46.2 + 14.7 years.
The average BMI was 26.9 + 4.5 kg/m2. The mean
aortomesenteric angle (AMA) was 56.3 + 16.4°,
and the mean aortomesenteric distance (AMD)
was 15.4 + 5.2 mm. The correlation between BMI
and AMA was significant and positive (r =0.19, p
< 0.01), as was the correlation between BMI and
AMD (r = 0.15, p = 0.02). A strong correlation
was observed between AMA and AMD (r = 0.64,
p <0.001). (Table 1,2 & 3)

These results were consistent across gender and
BMI categories. The values suggest that lower
BMI is associated with reduced AMA and AMD,
which may predispose individuals to SMAS.

Demographic and BMI Distribution
Out of 324 participants:

Males: 220 (68%)

Females: 104 (32%)

Mean age: 46.2 + 14.7 years

Mean BMI: 26.9 £+ 4.5 kg/m?
Aortomesenteric Parameters

Mean AMA: 56.3° + 16.4°

Mean AMD: 15.4 £ 5.2 mm

Table 1: BMI-Based Stratification

BMI Category Mean AMA (°) Mean AMD (mm)

Underweight 458 £10.1
Normal weight 53.1+ 142
Overweight 59.5+14.8
Obese 64.3 +16.0

102+24
13.7+ 3.6
16.3+4.1
19.3+45

NJR VOL 15 No. 1 ISSUE 25 June, 2025



Ranabhat N et al. Aortomesenteric

A statistically significant trend was observed: as
BMI increased, both AMA and AMD increased.

Correlation Analysis
BMI vs. AMA:r=0.19,p<0.01
BMI vs. AMD: r =0.15, p = 0.02

AMAVvs. AMD: r =0.64, p <0.001

There was no significant sex-based difference in
the relationship between BMI and the anatomical
parameters.

Table 2: Number of patients and mean age (+SD) among different BMI categories

"5\l Catagory ] e N lta) | Mean Age (years) = 5D Age Range (years)

Underweight (<18.5) Male 12

Underweight (<18.5) Female 8

Normal (18.5-24.9) Male 85
Normal (18.5-24.9) Female 32
Overweight (25-29.9) Male 78
Overweight (25-29.9) Female 40
Obese (>30) Male 45
Obese (>30) Female 24

442 +13.5 20-67
42.7+12.3 22-65
47.8 £15.6 18-74
46.2 +14.9 19-73
493+ 14.1 2075
47.6 £13.7 21-71
50.1+129 30-70
49.0+13.1 29-69

Table 3: Mean values (£SD) of aortomesenteric angle (AMA) and distance (AMD) by BMI category

and gender

BMI Category - Mean AMA (°) £ SD | Mean AMD (mm) + SD ample Size (n)

Underweight Male 48.5 £ 10.6
Underweight Female 423194
Normal Male 55.6 + 145
Normal Female  50.4 £13.9
Overweight Male 60.8 £ 15.0
Overweight Female  58.2+14.7
Obese Male 65.3+£16.1
Obese Female  63.1+15.2
DISCUSSION

The current study corroborates previous findings
that BMI significantly influences aortomesenteric
anatomical parameters. In individuals with lower
BMI, reduced retroperitoneal fat results in a
narrower AMA and a shorter AMD, both of which
predispose to duodenal compression and SMAS
development.t34

These findings align with the observations by
Ozkurt et al. and Desai et al., who noted that
normal BMI individuals had higher AMA and
AMD compared to underweight individuals.
Similar trends have been seen across multiple
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112+2.7

91+22 8
142+ 3.8 85
12.8 £33 32
16.5+4.0 78
154 + 3.7 40
19.8+4.6 45
18.7+44 24

populations, though baseline values may differ
slightly due to ethnic and body composition
differences.®"®

The strong correlation between AMA and AMD
supports the anatomical interplay between these
two measurements. Our study’s values slightly
differ from Western normative data, reinforcing
the importance of generating population-specific
references.'?

Contrast-enhanced CT remains the imaging
modality of choice for diagnosing SMAS, offering
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detailed anatomical visualization. In clinical
practice, recognizing reduced AMA and AMD in
underweight patients should prompt consideration
of SMAS, particularly when evaluating nonspecific
gastrointestinal symptoms.>8:11

CONCLUSION

This study confirms a positive association between
BMI and aortomesenteric anatomical parameters.
Lower BMI is linked with reduced AMA and
AMD, suggesting a higher susceptibility to SMAS.
The normative values can enhance the diagnostic
accuracy of CT imaging for SMAS and highlight
the importance of considering patient BMI during
evaluation. Awareness of these correlations is vital
for early diagnosis and management of SMAS,
especially in populations vulnerable to weight loss
or malnutrition.
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