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VARIATION IN THE SIZE OF ABDOMINAL AORTA MEASURED ON COMPUTED TOMOGRAPHY
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ABSTRACT
Objective: The normal size of the abdominal aorta is expected to be <3 cm though the size changes with age as well as workload. There is a need to
know the variation in size of the abdominal aorta to avoid the formation of aneurysm and further complications.
Materials and Methods: This study was carried out at Kasturba Medical College after taking 130 patients considering the inclusion and exclusion
criteria. 130 patients who all came for abdomen computed tomography (CT) were divided into 65 patients in each age group under 20–40 years and
40–80 years. The measurements of abdominal aorta were anteroposterior (AP) and right left (RL) measured at T12-L1 level on plain axial abdomen
CT images on Extended Brilliance Workstation.
Result: We observed that there was a statistical significant difference in the average AP diameter between the two age groups (p<0.001). Another finding was
a statistical significant difference in the average RL diameter between the two age groups (p<0.001), and, hence the size of abdominal aorta varies with age.

Conclusion: The proposed study concluded that there was variation in the size of abdominal aorta with age. These findings would be helpful in early
detecting of aneurysm and in avoiding aortic dissection.
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INTRODUCTION
Arteries are complex organ because of their bifurcation and subdivisions
at different levels in the body. The normal diameter of abdominal aorta
is expected to be <3.0 cm, but with time the size of the aorta varies. [1].
The normal change rate in size is about 1–2 mm/year. Variation in size
can be observed in childhood as well as in adulthood due to exercise
and workload [2]. If the increase in diameter of abdominal aorta
exceeds 50%, this results in the presence of ectasia which further
turns into the formation of aneurysm [3]. Aneurysm is defined as
dilatation of abdominal aorta. Abdominal aorta aneurysms are not
harmful as long as there are no complications because symptoms are
not produced by enlargement in diameter alone unless overexpansion
occurs. Aortic dissection and rupture can also be seen in abdominal
aorta due to aortic diameter and expansion rate [4]. The probability
of aneurysm occurrence is low during the first two decades of life
and increases usually after the third decade [5]. The rate of aneurysm
rupture increases with age [6]. The expansion rate for abdominal aorta
is 2.6 mm/year. The diameter increases as the aneurysm enlarges
[7]. There are various imaging modalities available to screen or to
detect the early abnormal changes in size of abdominal aorta such as
ultrasonography (USG), computed tomography (CT), angiography, and
magnetic resonance imaging (MRI). Ultrasound is always a first choice
of screening arteries because it is simple, inexpensive and involves
no exposure of radiation to patients [4]. The studies earlier have
used ultrasound because of its practical and economic reasons [8]. In
the present study, CT is used for screening of early changes in size of
abdominal aorta. CT has become an important pre-operative imaging
technique well as less operator dependent and more objective [4,9]. CT
has various tools and techniques to measure the size of arteries [10-12],
while in the present study, 2D axial sections were taken to measure the
variation in size of the abdominal aorta.

clearance from Kasturba Medical College. Patients who all were referred
for abdomen CT were included in the study. The age ranged between 20
and 80 years. Patients with abdominal trauma, operation, and metallic
implants were excluded from the study. Sample size was calculated
using paired t-test. Total patients were 130, and 65 patients per gender
group who all met inclusion criteria were involved in the study.

Abdomen CT was performed on MDCT Brilliance 64 slice Philips with a
scan time of 0.4 s at an interval of 5 mm from C6 to the diaphragm using
a collimation of 64 × 0.65 and slice thickness of 5 mm with abdomen
filter to get better images.
During the scan, patients were instructed to breathe at full inspiration and
hold his/her breathe for 1 s during scanning to reduce motion artifacts.

The original series of abdomen CT was taken with a slice thickness of
5 mm and incrementation of 5 mm with a standardized window and
width (60/360) settings for the abdomen and sent to a dedicated
extended brilliance workstation, and using common measuring tool
size of abdominal aorta is measured at the level of T12-L1 in axial
planes. Collected data were analyzed using SPSS 16 software (Fig. 1).
RESULTS

We performed independent sample t-test to know the significant
difference in the average anteroposterior (AP) and right-left (RL)
diameters between the two age groups.

Mean and standard deviation (SD) of aortal measurements for the two
age categories are provided in Table 1.

MATERIALS AND METHODS

We observed that there was a statistical significant difference in the
average AP and RL diameters of two age groups (p<0.001).

An evaluative study was conducted using purposive sampling technique
for 3 months after obtaining the institutional and hospital ethical

There are various modalities available to measure the diameters of vessels
such as CT, USG, and MRI; however, in the present study, anteroposterior
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Fig. 1: Axial images of abdomen computed tomography showing
an increase in size of abdominal aorta with age
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tomography and ultrasound to screen abdominal aorta for mortality
benefits of human and to avoid the formation of aneurysm [15,16]. Lederle
et al. [17] analyzed the variation in aortic diameters measured using both
CT and USG in 258 patients and observed a difference of <0.2 cm in 44%
and at least 0.5 cm in 33% in CT, and US-based measurements were smaller
than the CT-based measurements by an average of 0.27 cm, but Wanhainen
et al.[9] observed that US-based measurements were larger by 2.8 mm
than CT-based measurements. In the present study, we have observed the
same findings, and the variability of measurements between US and CT
depends on the diameter of the aorta and how it is measured. There is no
gold standard to measure the variation in size of the abdominal aorta [4],
so the measurements of abdominal aorta made on CT images in this study
were not enough to get a positive result. We could not get the correlation
of variation in size of the abdominal aorta with gender since it was timebound study and sample size was not enough to make a strong conclusion.
CONCLUSION

Our study concluded that there was significant variation in size of the
abdominal aorta with age. Further studies can be performed using
variables such as gender and habits into consideration.
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Fig. 2: Histogram shows the variation in anteroposterior and
right left measurement of abdominal aorta with the age group of
20–40 years and 40–80 years
Table 1: Mean and SD of AP and RL diameters for the two age
categories
Aortal measurements

Age group

Mean±(SD)

AP

20–40
40–80
20–40
40–80

15.08±1.42
20.60±2.47
15.34±1.35
20.93±2.68

RL

SD: Standard deviation, AP: Anteroposterior, RL: Right left

(AP) and transverse diameters (RL) were measured on non-contrast axial
plane of abdomen CT images because measurements made on images
CT are less likely to be affected by gastrointestinal gas or any other body
parts [4]. Our study shown that there is a significant variation in size of the
aorta with age that means as age increases, there is a change in the diameters
of aorta also. Similar findings were reported in the study performed by
Sariosmanoglu et al. in year 2002 reflecting a significant correlation of
aortic diameter with age [13]. Länne et al. measured the changes in the
diameter of the distal abdominal aorta in 76 healthy Caucasian males aged
5–71 years old using an ultrasound phase-locked echo-tracking system
and concluded that the diameter of the abdominal aorta increases with age
and the increase was about 30% between the ages of 25 and 71 years, and
this change may be due to the pressure strain and stiffness of the aorta
increased in an ex-potential manner with age. Both these pressure strain
and stiffness were seen more in the aneurysm group than in the control
group, pointing toward the possible involvement of pressure strain and
stiffness in the pathogenesis of abdominal aortic aneurysm [14]. In this
study, we have divided our patients into two age groups 20–40 years and
40–80 years, AP and RL diameters were measured at the level of T12-L1
on axial images of abdomen CT, (Fig. 1) we found a mean difference of
15.08 with standard deviation of 1.42 in 20–40, mean difference of 20.60
with standard deviation of 2.7 in 40–80 age group for AP diameter, a
mean difference of 15.34 with standard deviation of 1.35 in 20–40, and
mean difference of 20.93 with standard deviation of 2.68 in 40–80 years
of age group as shown in Fig. 2. We investigated that there was statistical
significant difference in the average AP and RL diameters of the two age
groups (p<0.001). There are existed studies performed using computed
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