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Introduction

The superior mesenteric artery (SMA) is a landmark in

Abstract

Introduction: The diagnosis of the superior mesenteric syndrome depends on
measuring the distance and angle between the superior mesenteric artery
(SMA) and aorta on CT scan in the presence of duodenal compression. Studies
examining the normal range of these measurements are scarce and none of
them was conducted on the Iraqi population. The aim of this study was to
assess the values of aorto-SMA angle (AMA) and aorto-SMA distance (AMD)
in asymptomatic patients to define the normal range in the Iraqi population
and to compare it with the normal published range and different
demographical values and body mass index (BMI). Methods: A total of 333
patients referred to arterial phase CT examinations for reasons unrelated to
gastrointestinal tract were recruited. On axial and reformatted sagittal-oblique
images, the angle and the distance between SMA and aorta were measured at
the location where the duodenum crosses. Results: Both AMA and AMD had a
wider range 10-147° and 4-44 mm, respectively, compared to the literature
reported range. There was a significant reduction in AMA and AMD values in
underweight participants (AMA, P < 0.001; and AMD, P = 0.014) and in
female patients (AMA and AMD, P < 0.0001) and those who were younger
than 20 (AMA, P = 0.014; and AMD, P = 0.001). A moderate correlation
(r = 0.507, P < 0.0001) was found between AMA and AMD values. The
correlation of BMI with AMD values was moderate (r = 0.46), and with AMA
was weak (r=0.23) (P < 0.0001). Conclusion: Very low values of AMA and
AMD can occur in normal asymptomatic patients without compressing the
duodenum, which warrants further follow-up studies. Evaluating normal values
of AMA and AMD in the Iraqi population can help in providing a reference
for CT-based diagnosis of SMA syndrome.

and splenic vein, crossing anterior to the left renal vein,
then emerges anterior to the uncinate process of the
pancreas. Before entering the mesentery, it crosses

the abdominal cavity. It originates from the aorta at
approximately L1, about 1.5-3 cm inferior to the celiac
trunk, slightly to the right of the duodenojejunal junction
and close to the left mid-clavicular-umbilical line." SMA
gives 6 major branches that supply the mid-gut. During
its course, SMA passes behind the neck of the pancreas

anterior to the third part of the duodenum.’

Narrowing of the angle between the SMA and aorta
and reduced aortomesenteric distance SMA due to
retroperitoneal fat loss may associate with extrinsic
compression of the duodenum. This results in a proximal
dilation and often gastrointestinal symptoms referred to
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as SMA syndrome and also known as Wilkie syndrome,
arteriomesenteric duodenal compression, and cast
syndrome.’

SMA syndrome is first described in 1861 by Bohemian
pathologist called Baron Carl von Rokitansky who first
gave it the name ‘SMA syndrome’.* It is a rare condition
with a prevalence not exceeding 0.3% usually suspected
when bilious emesis and epigastric discomfort relieved by
vomiting occur.” The rarity of the SMA syndrome and
non-specific clinical presentation made the diagnosis of
this syndrome substantially dependent on imaging
techniques. Although barium meal has conventionally
been used, computed tomography (CT) provides a more
objective and method for evaluating the
relationship among the aorta, SMA, and duodenum.®

In literature, a growing number of studies pointed to
the significance of aorto-SMA angle (AMA) and aorto-
SMA distance (AMD) in the aetiology and diagnosis of
SMA syndrome. Several factors were reported to affect
the angle between the SMA and
aortomesenteric distance including weight,” lordosis,*
body casts, lengthy bed rest,” or prior abdominal
surgery. Arterial phase CT allows visualisation of the
vascular compression of the duodenum and accurate
measurement of the aortomesenteric angle and
distance.”'® Tt is generally reported that the normal value
of AMA ranges between 28 and 65° and AMD ranged
between 10 and 34 mm'; nonetheless, studies that
examined the normal range of these measurements are
less than a handful and none of them were conducted on
the Iraqi population. In this study, we aimed to assess the
values of AMA and AMD in a group of asymptomatic
patients to define the normal range in the Iraqi
population and compare it with the normal published
range and different demographical values and BMI.

sensitive

aorta and

Material and Methods

Study group

This is a cross-sectional observational study approved by
Medical City Directorate and Oncology Teaching Hospital
ethical committees. Informed verbal consents were given
by all participants. A total of 333 patients referred to
Oncology Teaching Hospital Radiology Department to
perform arterial phase CT scan of the abdomen for
various reasons, including characterisation of renal mass
or clinical staging of tumours other than gastrointestinal
tract (GIT) cancers, such as breast, lung, head, and neck
in a period between April 2019 and February 2020, were
prospectively recruited. The cohort included 234 females
and 99 males with a mean age of 51 years.

S. S. Hadichb et al.

Excluding criteria comprised any previous abdominal
surgery, history of gastrointestinal symptoms such as
abdominal pain and vomiting, history of GIT tumour,
ascites, any abnormal retroperitoneal or intraperitoneal
mass that may affect measurements under investigation
such as enlarged LNs, tortuous abdominal aorta due to
extensive atherosclerotic changes, lower spinal scoliosis,
and studies done with venous phase only.

Patients’ demographic parameters including the height
(measured in metres) and the weight (measured in
kilograms) were taken before undergoing the procedure
and BMI for each patient was calculated following the
equation:

WHO
description’! to underweight group (<18), normal weight
(18-25), overweight (26-29), and obese >30.

BMI categories were divided according to the

Technique and measurement

CT scan for each patient was done on Siemens 64 slice
multidetector scanner (Somatom definition AS 64,
Siemens). For each patient, a tube voltage of 120 kVp
and automated exposure control tube current ranging
between 100 and 350 mA were used depending on the
patients’ weight. The routine protocol included non-
contrast image followed by contrast administration of
iopromide (Ultravist 370) injected in a total volume of
80-100 mL by an automated injector at a rate of 2.5—
3 mL/s taking images in both arterial and venous phases.
According to our standard abdominal CT protocol,
5 mm sections were acquired with increments of 5 mm,
while the patients were placed in the supine position.
Subsequent reconstructed axial images of 1.25 mm slice
thickness obtained wusing a medium-smooth
convolution kernel (B20 f). All the image data were sent
electronically to a workstation (Syngo.via-Siemens) for
interpretation. The values for this study were obtained in
the arterial phase in axial, sagittal, or oblique-sagittal
reformatted images (depending on the course of the
SMA). The AMA of each case was measured in the
reformatted sagittal or sagittal-oblique view by manual
tracing along the posterior wall of the SMA root and
along the anterior wall of the aorta at the SMA origin

were

with the angle measurement obtained at the point where
these two lines meet.

The distance between the SMA and the aorta (posterior
wall to anterior wall) was measured in the axial images at
the level where the third part of the duodenum crossed in
between (specifically at the midpoint between the
superior and inferior margin of the crossing duodenal
loop).
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Statistical analyses

All statistical analyses were carried out using Statistical
Package for Social Sciences (IBM SPSS) software version
25. Continuous variables were expressed as meantSD or
median and inter-quartile range according to data
distribution.

Sample normality was tested using a Shapiro—-Wilk test
(P < 0.05)"* and visual inspection of their histograms and
normal Q-Q plots and box blots showed that both AMA
and AMD were not normally distributed for BMI groups.
For age groups, only AMA measurements were normally
distributed Shapiro—Wilk test (P > 0.05).

Comparisons between groups were conducted using
unpaired Student’s T-test and ANOVA for normally
distributed data, while Mann-Whitney and Kruskal-
Wallis tests were applied for data that were not normally
distributed. Bonferroni test was used for post hoc
analysis. Bivariate correlation using Pearson test was
applied to examine the association of different variables.
P values of <0.05 were considered statistically significant.

Results

The cohort included 234 (70.3%) females and 99 (29.7%)
males with a mean age of 51 years and range 15-80. The
mean BMI of patients was 29 kg/m’, ranged between 14
and 49 (kg/m?), the majority of the patients (43.8%) were
obese and overweight (27.6%), whereas normal-weight
patients constituted 23.1% and only 5.4% were
underweight. The BMI in female patients was significantly
higher than that of males, P = 0.002.

AMA and AMD values have a wide range

As Figure 1A shows, the measurement of AMA expanded
beyond the normal recorded literature values ranged
between 10 and 147° with a mean of 67.3° (SD = 25.5,
95%CI = 64.5-70). Similarly, the measurements of AMD
values spanned the normal values described in the
literature ranged 4-44 mm with a mean of 15.2 mm
(SD = 7.79, CI = 14.4-16%; Figure 1B).

AMA and AMD values affected by age and
gender

Aorto-SMA angle (P =0.014) and AMD (P = 0.001)
were significantly lower in participants younger than
20 years compared to other age groups. Although the
number of the cases in this age group was small (n = 4),
all were below the normal previously reported value,'
suggesting age as contributing factor (Table 1). We also
found significant differences in the angle and distance

Normal Values of Superior Mesenteric Artery

measurements between females and males. The number of
males in the cohort was smaller, yet their AMA
(P <0.0001) and AMD (P < 0.001) were significantly
larger than females suggesting gender as another
contributing factor.

Low AMA and AMD are frequent in
underweight females

BMI is the factor that has been frequently reported to be
associated with both AMA and AMD. In our cohort,
underweight participants had significantly lower values of
AMA  (Fig. 2A, P <0.0001) and AMD (Fig. 2B,
P =0.0001) compared to normal, overweight, and obese

participants.
There was a significant moderate correlation between
AMA and AMD measurements (Spearman’s

correlation = 0.51, P < 0.0001, Table 2). BMI showed a
significant moderate correlation with AMD (Spearman’s
correlation = 0.46, P < 0.0001), but AMA correlation was
weak yet significant (r = 0.23, P < 0.0001).

We further looked into a subgroup of our patients who
had AMA and/or AMD values below the lower limit of
normal values (AMA < 22° and/or AMD < 8 mm)® and
their distribution in age, sex, and BMI groups as shown
in Table 3.

Fifteen of 333 (4.5%) of the cohort had AMA < 22°
and 52 (15.6%) had AMD < 8 mm (Fig. 3), whereas 13
(3.9%) had both AMA and AMD below threshold values.
The majority of these patients were underweight or
normal-weight females aged between 20 and 59 years,
none of them were obese. AMA and AMD measurements
in this subgroup did not show association with BMI.

Discussion

Studying the radiological normal range of SMA
measurements has a considerable contribution to the
diagnosis of a rare but important disease, precisely SMA
syndrome. In this study, we have shown for the first time
that, in an Iraqi cohort, SMA radiological measurements
(both AMA and AMD) had a wider range than the
literature reported range and were significantly affected by
patients’ BMI, age, and sex. More importantly, we
showed for the first time that very low values of AMA
and AMD can occur in normal asymptomatic patients
without compressing the duodenum. Hence, establishing
normal values of AMA and AMD in the Iraqi population
can provide a reference for CT-based diagnosis of SMA
syndrome.

Radiological imaging, arterial phase CT scan, in
particular, has a substantial role in the diagnosis of SMA
syndrome. The anatomical variation of the SMA root and
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Figure 1. The distribution of aorta-superior mesenteric (SMA) angle and distance values in asymptomatic participants. (A) The distribution of
AMA; (B) the distribution of AMD. The green shadow in both graphs refers to literature normal AMA range (28-65°) and AMD range (8.5

33 mm).’

Table 1. The differences in the values of aorta-SMA angle and distance in demographics categories.

Aorto-SMA Aorto-SMA
angle distance (mm)
Number (%) Mean (£SD) P Mean (£SD) P
Total 333 (100) 67.1 (25.7) - 15 (8) -
Age
<20 4(1.1) 21.5(7.4) 0.014 5(2.8) 0.001
20-39 4 (16.5) 64.6 (30) 12 1(6.6)
40-59 170 (51.1) 68.6 (25.2) 15.4 (7.8)
>60 105 (31.5) 68.3 (22.1) 16.5 (8.4)
Sex
Female 234 (70.3) 63 (24.4) <0.0001 13.9 (6.8) <0.0001
Male 99 (29.7) 77.5 (25.2) 18.4 (9.1)
BMI
<18.5 18 (5.4) 39.9 (26.7) <0.0001 8(5.2) <0.0001
18.5-24.9 77 (23.1) 60.7 (26.8) 11 0 (5.1)
25-29.9 92 (27.6) 68.4 (23.8) 14.9 (6.7)
>30 146 (43.8) 73.5(22.8) 18.5 (8.2)

several acquired changes that affect the AMA and AMD
predispose to  SMA  syndrome.
Nevertheless, in the literature, there is no reported
normal AMA and AMD
demographic categories in normal population apart from

measurements

values for in different

a couple of studies, which focused primarily on the
association of these measurements with patients BML'>'

Multiphase CT scan was first proposed in the diagnosis
of SMA syndrome in the late eighties. In a series of four
cases, Applegate et al reported proximal duodenal
dilatation along with reduced AMD ranging between 4
and 8.5 mm, whereas six asymptomatic normal
participants’ AMD values were 9-19 mm."” A later study
reported a similar finding with a relatively larger sample
size. In 2005, Unal and colleagues confirmed in a case—

control study with a decent sample size the utility of
multiphase CT in the diagnosis of SMA syndrome.® They
determined the normal value of AMD in 79 normal
control as 8.2-33.3 mm, 1 of which has had duodenal
dilatation due to organic cause. Several subsequent
studies reported SMA syndrome diagnosed basically by
arterial phase CT using AMD < 8 mm, AMA < 22°, and
duodenal dilatation as the diagnostic criteria.'®'® These
studies have depicted that arterial phase CT study has a
high diagnostic rate and provides similar measurements
to conventional and CT angiographic measurements.
Additionally, CT 1is considered superior to upper
gastrointestinal barium study in that it has greater patient
comfort and is relatively less invasive in comparison to
conventional angiography.
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Figure 2. Aorta- superior mesenteric (SMA) angle (A) and distance (B) in BMI categories. *P < 0.05. **P < 0.01, ***P < 0.0001.

Table 2. Correlation among AMA, AMD, and BMI.

Correlation
SMA- aorta SMA- aorta distance

Spearman’s rho angle (mm) BMI
Aortomesenteric angle

Correlation 1.000 0.507* 0.232*
coefficient

Sig. (2-tailed) - 0.000 0.000
N 333 333 333
Aortomesenteric distance (mm)

Correlation 0.507* 1.000 0.456*
coefficient

Sig. (2-tailed) 0.000 - 0.000
N 333 333 333
BMI

Correlation 0.232* 0.456* 1.000
coefficient

Sig. (2-tailed) 0.000 0.000 -

N 333 333 333

*Correlation is significant at the 0.01 level (2-tailed).

We have shown that, in our study group, the normal
values of AMD (4-44 mm) and AMA (10-147°) are
expanding around the literature reported values 8.5—
33 mm and 28-65°, respectively.'>** This is because all
the referenced studies had a small sample size not
exceeding n = 80. More importantly, the referenced AMA
measurement recurrently cited in the literature was
referring to the one study conducted by Konen et al
which used CT angiography for only 10 normal control
rather than multiphase CT.** The low incidence of the
SMA syndrome can explain the small number of studies
looking at the reference normal values.

© 2021 The Authors. Journal of Medical Radiation Sciences published by John Wiley & Sons Australia, Ltd on behalf of

We have shown that in the Iraqi population, AMA and
AMD values were affected by participant age, sex, and
BMI. Younger patient (<20 years) seems to have their
values significantly lower than other age groups.
Epidemiological studies reported that SMA syndrome in
the younger age group (10-30 years) was up to 75%
higher than the total incidence.”’ This high incidence
may be related mainly to congenital variation in the
anatomy of SMA root particularly in scoliosis,* yet in
our cohort, none of the participants have had scoliosis or
recent surgery. We have also shown significantly lower
AMA and AMD values in women participants compared
to men. This can probably explain the slight women
predominance  (64—66%) SMA syndromfe.23
Furthermore, AMA and AMD were significantly lower in
underweight patients. Several studies pointed to the
correlation between low BMI and low AMA and AMD
values which has been contributed to the depletion of the
retroperitoneal and mesenteric fat in underweight people

in

that support aortomesenteric angle and distance.'>'* On
the same line, high values of AMA and AMD observed in
our study can be explained by the high proportion of
obese participants. Generally, we have shown that AMA
value is moderately associated with AMD, and only the
latter is associated with BMI. Ozkurt and colleagues
showed in a study done on asymptomatic Turkish
participants, similar findings.'> They reported a moderate
association of AMD (but not AMA) with BMI in both
women and men. In a smaller Indian study, Desai and
colleagues reported a strong association between AMA
and AMD, on the one hand, and between each value and
BMI, on the other hand.** The issue with this study was
that they recruited symptomatic patients and only
excluded recent abdominal surgery and there was no
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Table 2. Demographics of the study group when the value of aorta-SMA angle and distance is less than normal values

Aorta-SMA

Aorta-SMA Distance Angle <22° and Distance <8

No (%) Angle < 22° Mean (+SD) No (%) < 8 Mean (£SD) No (%) Mean (+SD)
Total 15 (100) 17.7 (4.8) 52 (100) 6.7 (1.8) 13 (100) 17.2 (4.7)- 5.7 (1.6)
Age
<20 3(20) 18 (3) 2(3.8) 5 (0) 2(15.3) 16.5 (2.1)-5 (0)
20-39 5(33.3) 16.8 (2.7) 15 (29.0) 5.7(1.2) 5(38.4) 16.8 (2.6)-5 (1.6)
40-59 5(33.3) 16.6 (2.9) 22 (42.3) 6.0 (1.2) 4(30.7) 16 (3)-5.7 (1.5)
>60 2(13.4) 14.5 (6.4) 13 (25) 5.3(1.2) 2(15.3) 14.5 (6.4)-7 (0)
Sex
Female 11 (73) 16.4 (2.5) 42 (80.1) 5(1.4) 9 (69.3) 15.6 (1.9-5.1 (1.4)
Male 4(27) 17.3 (4.9) 10 (19.2) 6(1.2) 4(30.7) 17.3 (4.9)-6.5(1)
BMI
<185 7 (47) 15.1 (2.9) 11(22.2) 5.2 (1.3) 7 (53.8) 15.1 (2.9-5(1.5)
18.5-24.9 5(33) 18.2 (3) 21 (64.8) 5.8(1.2) 3(23.1) 17 (3.5)-6.3 (1.6)
25-29.9 3(20) 17.7 (3.1) 12 (40.7) 5.7 (0.9) 3(23.1) 17 (3)-6 (1)
>30 0 8 (37.3) 6(1.1) 0

Figure 3. Sagittal and axial CT views showing (A) aorta- superior mesenteric angle (27°) and (B) aorta- superior mesenteric distance (6.45 mm).

comment on a duodenal and gastric status, therefore the
study does not strongly reflect normal values.

The literature has proposed an AMD of 8 mm and AMA
of 22° as cut-off values for diagnosing SMA syndrome in
the presence of proximal duodenal/gastric dilatation and
clinical suspicion."® Intriguingly in our study group, 52
participants had SMD less than 8 mm, and 15 participants
had AMA less than 22° and 13 had both AMD and AMA
less than the cut-off values in the absence of evident
proximal duodenal/gastric dilatation. 69.3% of these
participants were females and more than 50% were
underweight, suggesting that the normal value of AMA and
AMD in different demographic groups may differ. We
acknowledge that our cohort included a higher number of
females with a significant difference in the BMI between
the genders; yet the rate of male patients when AMA or
AMD individually reduced was higher or similar compared
to rates of females, by contrast when both values were

below the threshold the rate of females tends to be higher.
The other possibility could be that these patients may be at
higher risk for developing SMA syndrome at some point in
their life and may need follow-up.

In conclusion, normal values of AMA and AMD and
correlation with age, sex, and BMI are essential for accurate
diagnosis of SMA syndrome; however, a third component is
needed for a definite diagnosis which is proximal duodenal
dilatation. Finding AMA <22° and AMD < 8 mm in the
absence of duodenal dilatation warrants patient follow-up
with a dietary intervention to avoid the development of
SMA syndrome.

Acknowledgement

Authors acknowledge the effort of radiographers in the
CT Department of Oncology Teaching Hospital for their
help in demographic data and patient consents collection.

196 © 2021 The Authors. Journal of Medlical Radiation Sciences published by John Wiley & Sons Australia, Ltd on behalf of
Australian Society of Medical Imaging and Radiation Therapy and New Zealand Institute of Medical Radiation Technology



S. S. Hadichb et al.

Conflict of Interest

The authors declare no conflict of interest.

References

1.

10.

11.

12.

© 2021 The Authors. Journal of Medical Radiation Sciences published by John Wiley & Sons Australia, Ltd on behalf of

Lamba R, Tanner DT, Sekhon S, McGahan JP, Corwin
MT, Lall CG Multidetector CT of vascular compression
syndromes in the abdomen and pelvis. Radiographics 2014;
34: 93-115.

. Chou CK, Mak CW, Hou CC, Chang JM, Tzeng WS. CT

of the mesenteric vascular anatomy. Abdom Imaging 1997;
22: 477-82.

. Gozzo C, Giambelluca D, Cannella R, et al. CT imaging

findings of abdominopelvic vascular compression
syndromes: what the radiologist needs to know. Insights
into Imaging 2020; 11: 48.

. Ahmed AR, Taylor I. Superior mesenteric artery syndrome.

Postgrad Med ] 1997; 73: 776-8.

. Anderson JR, Earnshaw PM, Fraser GM. Extrinsic

compression of the third part of the duodenum. Clin
Radiol 1982; 33: 75-81.

. Unal B, Aktas A, Kemal G, Bilgili Y, Guiliter S, Daphan C,

Aydinuraz K. Superior mesenteric artery syndrome: CT
and ultrasonography findings. Diagn Interv Radiol 2005;
11: 90-5.

. Pentlow BD, Dent RG. Acute vascular compression of the

duodenum in anorexia nervosa. Br | Surg 1981; 68: 665—6.

. Roth EJ, Fenton LL, Gaebler-Spira DJ, Frost FS, Yarkony

GM. Superior mesenteric artery syndrome in acute
traumatic quadriplegia: case reports and literature review.
Arch Phys Med Rehabil 1991; 72: 417-20.

. Gustafsson L, Falk A, Lukes PJ, Gamklou R. Diagnosis and

treatment of superior mesenteric artery syndrome. Br |
Surg 1984; 71: 499-501.

Bedoya R, Lagman SM, Pennington GP, Kirdnual A.
Clinical and radiological aspects of the superior mesenteric
artery syndrome. J Fla Med Assoc 1986; 73: 686-9.

WHO, E.C. Appropriate body-mass index for Asian
populations and its implications for policy and
intervention strategies. Lancet 2004; 363: 157—63.

Razali NM, Wah YB. Power comparisons of shapiro-wilk,
kolmogorov-smirnov, lilliefors and anderson-darling tests.
J Stat.l Model Anal 2011; 2: 21-33.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Normal Values of Superior Mesenteric Artery

Ozkurt H, Cenker MM, Bas N, Erturk SM, Basak M.
Measurement of the distance and angle between the aorta
and superior mesenteric artery: normal values in different
BMI categories. Surg Radiol Anat 2007; 29: 595-9.

Smith BG, Hakim-Zargar M, Thomson JD. Low body
mass index: a risk factor for superior mesenteric artery
syndrome in adolescents undergoing spinal fusion for
scoliosis. J Spinal Disord Tech 2009; 22: 144-8.

Applegate GR, Cohen AJ. Dynamic CT in superior
mesenteric artery syndrome. | Comput Assist Tomogr 1988;
12: 976-80.

Biswas A, Babu AAS, Neelakantan S, Sarkar PS. Superior
mesenteric artery syndrome: CT findings. BMJ Case Rep
2016; 2016: bcr2016215885

Hamidi H, Tareq Rahimi M, Maroof S, Ahrar Soroush F.
Computed tomography features and surgical treatment of
superior mesenteric artery syndrome: A case report. Radiol
Case Rep 2019; 14: 1529-32.

Inal M, Unal Daphan B, Karadeniz Bilgili MY. Superior
mesenteric artery syndrome accompanying with nutcracker
syndrome: a case report. Iran Red Crescent Med ] 2014; 16:
el14755.

Ehlers TO, Tsamalaidze L, Pereira L, Stauffer J.
Laparoscopic Duodenojejunostomy for the SMA
Syndrome. Zentralbl Chir 2018; 143: 461-3.

Konen E, Amitai M, Apter S, et al. CT angiography of
superior mesenteric artery syndrome. AJR Am ] Roentgenol
1998; 171: 1279-81.

Lee TH, Lee JS, Jo Y, et al. Superior mesenteric artery
syndrome: where do we stand today? ] Gastrointest Surg
2012; 16: 2203-11.

Zhu ZZ, Qiu Y. Superior mesenteric artery syndrome
following scoliosis surgery: its risk indicators and
treatment strategy. World | Gastroenterol 2005; 11: 3307—
10.

Fong JKK, Poh ACC, Tan AGS, Taneja R. Imaging
Findings and Clinical Features of Abdominal Vascular
Compression Syndromes. Am J Roentgenol 2014; 203: 29—
36.

Desai MH, Gall A, Khoo M. Superior mesenteric artery
syndrome - A rare presentation and challenge in spinal
cord injury rehabilitation: A case report and literature
review. ] Spinal Cord Med 2015; 38: 544-7.

197

Australian Society of Medical Imaging and Radiation Therapy and New Zealand Institute of Medical Radiation Technology



	 Abstract
	 Introduction
	 Material and Methods
	 Study group
	 Technique and measurement
	 Statistical analyses

	 Results
	 AMA and AMD values have a wide range
	 AMA and AMD values affected by age and gender
	 Low AMA and AMD are frequent in underweight females

	 Discussion
	jmrs561-fig-0001
	jmrs561-fig-0002

	 Acknowledgement
	jmrs561-fig-0003

	 Conflict of Interest
	 References
	jmrs561-bib-0001
	jmrs561-bib-0002
	jmrs561-bib-0003
	jmrs561-bib-0004
	jmrs561-bib-0005
	jmrs561-bib-0006
	jmrs561-bib-0007
	jmrs561-bib-0008
	jmrs561-bib-0009
	jmrs561-bib-0010
	jmrs561-bib-0011
	jmrs561-bib-0012
	jmrs561-bib-0013
	jmrs561-bib-0014
	jmrs561-bib-0015
	jmrs561-bib-0016
	jmrs561-bib-0017
	jmrs561-bib-0018
	jmrs561-bib-0019
	jmrs561-bib-0020
	jmrs561-bib-0021
	jmrs561-bib-0022
	jmrs561-bib-0023
	jmrs561-bib-0024


