
Journal of Clinical and Diagnostic Research. 2023 May, Vol-17(5): TC21-TC23 2121

DOI: 10.7860/JCDR/2023/58912.17853 Original Article

R
ad

io
lo

g
y 

S
ec

tio
n Assessment of Abdominal Aorta Diameter on 

Contrast-enhanced Computed Tomography: 
A MDCT-based Observational Study

Rakhee Shashikant Naik1, U Raghuraj2



INTRODUCTION
The abdominal aorta being the largest artery, supplies the abdomen 
and both lower limbs. Diameter of the abdominal aorta and the 
characteristics of its walls changes with time. The normal diameter 
of the abdominal aorta is foreseen to be less than 3 cm. The 
enlargement rate is around 2.6 mm per year [1]. Several conditions 
can lead to changing dimensions of the abdominal aorta including 
atherosclerosis, aortic dissection, aortic rupture, and the most 
common being the Abdominal Aortic Aneurysm (AAA). More than 
3 cm diameter of the abdominal aorta is regarded as an aneurysm 
and can be potentially lethal [2]. Monitoring and visualisation of the 
abdominal aorta is now possible with the various advancements 
in imaging techniques. CT is the most reliable and widely available 
imaging modality for the evaluation of AAA. With the help of 
various reformation techniques, software, and measurement tools 
available in CT, diameters of the abdominal aorta can be measured 
accurately [3]. NCCT can be used for the detection of vascular 
calcification [4]. CECT is useful for evaluating luminal and aortic wall 
abnormalities. A study established that, the measured suprarenal 
and infrarenal abdominal aorta diameters increased in size with 
the increasing age of the subjects [5]. Also, in another study, the 
authors concluded that, there is a high prevalence of AAA in men 
traced on CT abdomen [6].

In the present study, both AP and RL diameters of the abdominal 
aorta were measured. Also, the comparison was made between 

different age groups and gender on both, NCCT and CECT 
whereas, in another study, only transverse diameter was taken into 
consideration and measured only on NCCT [3].

MATERIALS AND METHODS
A cross-sectional observational study was conducted in the 
Department of Radiodiagnosis Justice KS Hegde Charitable Hospital 
attached to KS Hegde Medical Academy, a unit of NITTE (Deemed 
to be University) Mangaluru, Karnataka, India. The duration of the 
study was 11 months, from April 2020 to March 2021. The study 
was approved by Institutional Ethics Committee (Approval no.  
INST.EC/EC/045/2020-21).

Inclusion criteria: All patients referred for CECT abdomen within 
the age group of 20-80 years were included.

Exclusion criteria: Patients with history of cardiac diseases, 
abdominal trauma, known cases of vasculitis, AAA and history of 
previous aortic interventions were excluded.

Study Procedure
The procedure was explained to the subjects and a written informed 
consent was obtained from each subject. The participants were 
divided into two age groups under 20-40 years and 41-80 years 
and gender. CECT abdomen scan was performed using GE 
Bright Speed Elite (16-slice MDCT machine) and pressure injector 
(Medrad Salient). The acquired images in the arterial phase were 
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ABSTRACT
Introduction: The average size of the abdominal aorta is less 
than 3 cm, which varies over time. An increase in abdominal 
aortic dimensions of more than 3 cm can result in the presence 
of ectasia, which can further convert into an aneurysm. The 
expansion rate can also lead to aortic dissection and rupture. 
Its increasing dimensions can influence to give rise to numerous 
other abdominal aortic conditions and be fatal due to the aortic 
wall stress. Monitoring the variation in the abdominal aorta 
is now possible with the various advancements in imaging 
techniques including Computed Tomography (CT).

Aim: To measure the Anteroposterior (AP) and Right-Left  (RL) 
diameters of the abdominal aorta on Contrast-enhanced 
Computed Tomography (CECT) abdomen and to analyse its 
variation with age and gender.

Materials and Methods: A cross-sectional observational study 
was conducted in the Department of Radiodiagnosis at KS 
Hegde Charitable Hospital, Deralakatte, Mangaluru, Karnataka, 
India. The duration of the study was 11 months, from April 
2020 to March 2021. A total of 81 patients referred for CECT 
abdomen divided into two age groups of 20-40 years and 41-
80 years. The scan was performed using 16-slice Multidetector 
Computed Tomography (MDCT). On the reconstructed axial 

images, the abdominal aortic diameters were measured at the 
level of T12-L1. The non parametric Mann-Whitney U test was 
used to compare the RL and AP diameters with respect to age 
groups. Unpaired t-test was used to compare the RL and AP 
diameters with respect to gender. Paired t-test was used to 
compare AP diameter on contrast and non contrast scans.

Results: The mean age of study participants was 47±14.83 
years and was divided into two age groups between 20-40 
years and 41-80 years. Out of the 81 cases, 31 (38%) were in 
the age group of 20-40 and 50 (62%) were in the age group 
of 41-80 years. There was a significant increase in the AP and 
RL abdominal aortic diameter with age (p-value <0.001) and 
males were found to have significantly higher abdominal aorta 
diameter than females (p-value <0.001) in both the age groups 
of 20-40 and 41-80 years. Also, the abdominal aorta diameter 
measurements on Non Contrast Computed Tomography (NCCT) 
and CECT abdomen showed no notable difference.

Conclusion: The present study concluded that, there was a 
remarkable variation in the diameter of the abdominal aorta 
with age and gender. Besides, the abdominal aorta diameter 
measurements on NCCT and CECT abdomen showed no 
notable difference.
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reconstructed into the three planes (sagittal, axial, and coronal) 
via the Multiplanar reformation (MPR) technique to 1.25 mm and 
with the distance measuring tools, the AP and RL abdominal aortic 
diameters were measured at the level of T12-L1 on both plain and 
contrast abdominal scans. The variation in the diameter of the 
abdominal aorta with age and gender was analysed.

STATISTICAL ANALYSIS
Data collected was analysed by the Statistical Package for Social 
Science (SPSS) version 20.0 (SPSS-IBM Corporation, New York 
2014). The non parametric Mann-Whitney U test was used to 
compare the RL and AP diameters with respect to age groups. 
Unpaired t-test was used to compare the RL and AP diameters with 
respect to gender. Paired t-test was used to compare AP diameter 
on contrast and non contrast scans. The mean and standard 
deviation of abdominal aortic measurements were calculated to 
show the AP and RL diameter variation with age and gender. The 
p-value<0.001 was considered significant.

RESULTS
A total of 81 patients with a mean age of 47±14.83 years were 
divided into two age groups between 20-40 years and 41-80 years. 
Out of the 81 cases, 31 (38%) were in the age group of 20-40 and 
50  (62%)  were in the age group of 41-80 years. Also, 48 (59%) 
were  males and  33  (41%) were females in the total. There was a 
significant difference in the AP and RL diameters measured on both 
NCCT and CECT between the age groups of 20-40 years and 41-80 
years (p-value <0.001). This showed that, the diameter increases with 
age and was more in the age group of 41-80 years [Table/Fig-1,2a,b].

Abdominal aortic diameter 
measurements

Age group 
(years)

Mean (cm)±Standard 
Deviation (SD) p-value

AP (NCCT)
20-40 1.42±0.23

<0.001
41-80 1.72±0.26

AP (CECT)
20-40 1.41±0.23

<0.001
41-80 1.7±0.25

RL (NCCT)
20-40 1.54±0.23

<0.001
41-80 1.85±0.29

RL (CECT)
20-40 1.53±0.22

<0.001
41-80 1.82±0.27

[Table/Fig-1]:	 Comparison of AP and RL diameters between the two age categories.
Mann-Whitney U test

[Table/Fig-2]:	 a) AP and RL abdominal aorta diameter measurement on NCCT in 
the age group of 40-80 years b) and 20-40 years.

There were 21 males and 10 females in the age group of 20-
40 years while there were 27 males and 23 females in the 41-
80 years age group. There was a significant difference in the AP 
and RL abdominal aorta diameter measurements performed on 
NCCT and CECT abdomen between males and females in the age 
category of  20-40 years and also, 41-80 years (p-value <0.001). 
This showed that, males had a larger abdominal diameter than the 
females of the same age group [Table/Fig-3,4a,b]. Comparing the 
AP and RL diameters of the abdominal aorta, the authors found 
that, there was no significant difference in the diameters between 
the NCCT and CECT measurements (p-value >0.05) [Table/Fig-5].

DISCUSSION
The CT is a medical imaging modality where digital geometry 
processing is utilised to create three-dimensional (3D) images 

Abdominal 
aorta diameter 
measurements Gender

Mean (cm)±SD 
(age group 

20-40 years)

Mean (cm)±SD 
(age group 

41-80 years) p-value

AP (NCCT)
Males 1.48±0.18 1.78±0.22

<0.001
Females 1.30±0.29 1.65±0.30

AP (CECT)
Males 1.46±0.19 1.78±0.23

<0.001
Females 1.31±0.28 1.61±0.26

RL (NCCT)
Males 1.59±0.2 1.93±0.26

<0.001
Females 1.47±0.27 1.76±0.29

RL (CECT)
Males 1.56±0.19 1.91±0.25

<0.001
Females 1.48±0.25 1.73±0.25

[Table/Fig-3]:	 Comparison of AP and RL diameters in the two genders in the two 
age groups of 20-40 and 40-80 years.
Unpaired t-test

[Table/Fig-4]:	 AP and RL abdominal aorta diameter measurement on CECT in 
a) females b) males.

Abdominal aorta diameter 
measurements Mean (cm)±standard deviation p-value

AP (NCCT) 1.60±0.29
0.82

AP (CECT) 1.59±0.28

RL (NCCT) 1.74±0.30
0.82

RL (CECT) 1.73±0.29

[Table/Fig-5]:	 Comparison of AP and RL diameters on NCCT and CECT abdomen. 
Paired t-test

of the inner structures of an object. CECT offers radiologists 
valuable information about not only the abdominal aorta but, also 
the surrounding structures [3]. Compared to another study, the 
authors  have also measured the abdominal aorta diameters on 
NCCT, as these images do not have to get interfered with any 
gastrointestinal gas [7].

In the current study, the authors observed a significant difference in 
abdominal aorta diameters between the two age groups (p-value 
<0.001). Similar results were observed in a study by Kumar R et al., 
consisting of 603 cases in the Nepalese population within the age 
limit of 21-85 years, the abdominal aorta diameter was measured 
at three different levels suprarenal, infrarenal and bifurcation 
and the  values were found to be 18.57±2.56, 16.48±2.44 and 
15.82±2.29 mm, respectively. They too showed that age has 
a significant influence on the abdominal aortic diameters which 
increase with age [8]. Another study by Sharma D et al., included 
130 patients who underwent abdominal CT and were divided into 
two age groups of 20-40 years and 40-80 years. They perceived 
that, there was a significant difference in the AP and RL diameter 
between the two age groups (p-value <0.001) and hence, concluded 
that the size of the abdominal aorta differs with age [9]. In a study 
by Hawn S et al., 300 patients were enrolled from the Korean 
population including 150 males and 150 females. They were divided 
into six age categories 21-30, 31-40, 41-50, 51-60, 61-70 and 71-
80 years. Their abdominal aortic measurements were performed at 
the level of the celiac axis, suprarenal aorta, and aortic bisection, 
which were found to be 1.98±0.31, 1.84±0.39 and 1.47±0.22 cm in 
the females while it was 2.21±0.36, 2.04±0.31 and 1.68±0.22 cm in 
the males respectively [10]. Hence, the abdominal aorta diameter in 
males was found to be more compared to females (p-value <0.05) 
which were similar to the present study.

Also, the authors have observed no significant difference in 
the diameters measured on NCCT and CECT (p>0.05). In a 
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comparable literature by Nambi P et al., including 316 participants, 
the average abdominal aortic diameters were measured at the 
level of the lowest  renal artery to the aortic bifurcation on both, 
NCCT and CECT which were 1.16 and 1.14 cm, respectively. 
They showed almost similar results to the present study with no 
significant difference [11]. Hence, this shows that, the abdominal 
aorta diameter measurements are reproducible on both NCCT and 
CECT and NCCT can be an alternative to CECT. Espinosa G et al., 
carried out a study, to compare angiography with CT for evaluation 
of AAA prior to endograft implant. The study included 113 patients 
of which  104 were males and 9 were females with AAA.  All 
the participants underwent abdominal spiral CT and catheter 
angiography. Infrarenal abdominal aorta diameters were measured 
in both investigations and mean diameters were compared. 
The authors  observed that, there was a statistical difference in 
the infrarenal aneurysmal neck diameter of the abdominal aorta 
between the two examinations (p-value <0.05). Therefore, they 
concluded that, CT was a better method for the evaluation of 
diameters [12]. Another similar study by Liisberg M et al., was 
performed to compare NCCT and Ultrasound for AAA screening. 
The study included 566 men who underwent NCCT and ultrasound 
examination. In the axis of the abdominal aorta, diameters were 
measured in anteroposterior and transverse planes. A total of 
30 AAA  were found using NCCT whereas, ultrasound could not 
detect nine of these. Also, five additional iliac artery aneurysms 
were identified by NCCT. They concluded that, NCCT was superior 
to ultrasound concerning sensitivity since the entire length of the 
vessel can be evaluated using CT [13].

Hence, the authors considered that, CT is the best modality for 
the measurement of the abdominal aorta and other large vessels. 
Also, assessment of variation in the abdominal aorta diameter using 
CECT abdomen might help in predicting further complications 
such as AAA and other aortic diseases. Further studies can be 
performed considering other variable factors for analysing the 
variation in abdominal aorta diameter like height, weight, patients 
with hypertension, and history of smoking.

Limitation(s)
The limitations of the present study include the small sample size.

CONCLUSION(S)
There was a significant variation in the diameter of the abdominal aorta 
with age. Besides, the abdominal aorta diameter measurements on 

NCCT and CECT abdomen showed no notable difference. Hence, 
plain CT can undoubtedly be used for diameter measurements. 
Therefore, CT abdomen can help the radiologist to accurately measure 
the abdominal aortic diameter, and comparing the values with the 
standard values will help predict the possibility of progression to AAA.
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