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ABSTRACT 
Objective: To determine the diameter of abdominal aorta at T12 vertebral level by the use of Multidetector Computer 
Tomography Angiography (MDCTA). 
Study Design: It is a Cross-sectional study. 
Place and Duration of Study: This study was executed in Ziauddin University (Hospital) Clifton campus Karachi, at Radiology 
Department, from March 2017 to August 2017. 
Materials and Methods: Total 160 individuals were enrolled, 75 (46.9%) were females and 85 (53.1%) were males who do not 
have any abdominal and arterial or venous problems, approach to Radiology Department, for Abdominal 3D Computed 
Tomography Angiography. Patients who were enrolled in current study were referred to department of Radiology for different 
indications like adrenal and renal pathologies altered bowel habits and abdominal aches. In current study abdominal aortic 
dimension (diameter) was analyzed at T12 vertebral levels in both sexes. The SPSS version used in current study was 20 for 
statistical analysis. Pearson correlation was applied to check the relationship between variables, Independent sample T test was 
applied. P-value is less than or equal to 0.05 was considered significant. 
Result: The results of current study revealed that the mean diameter of the abdominal aorta, measured at T12 vertebral level 
was 20.402±2.54 mm in total 160 individuals. It was observed that male having diameter with 21.47±2.25 and female have 
19.18±2.31mm. It clearly showed that male having greater diameter with highly significant values P=0.001. it was also found 
that there was a high positive correlation was evident in between diameter of abdominal aorta & age with highly significant 
difference P=0.001 and r =0.713. This correlation showed that as the age increases the thickness of abdominal aorta also 
increases. 
Conclusion: It is the first study conducted in Pakistan on detection of abdominal aortic diameter at T12 vertebral level by 
Multidetector computed tomography angiography. The current study showed that male having greater aortic diameter than in 
females it also revealed that the age have a great impact on the diameter of abdominal aorta.  
Keywords: Multidetector computed tomography, aorta, abdominal, heart, tunica Intima. 

 

INTRODUCTION 
Abdominal aorta (AA) is the largest artery of a body(1), which 
originates from the heart (left ventricle) & extends down towards 
the abdomen, where commonly it is divided into 2 common iliac 
arteries(2). At the aortic hiatus of the diaphragm abdominal aorta 
begins, i.e. anterior to the lower border of T12 vertebra(3,4). Anterior 
to the vertebral bodies abdominal aorta descends through the 
abdomen and it end at the level of L4 vertebra more slightly lie on 
the left side to the midline(5). 
 The Aorta is an elastic artery which has distensible 
properties(6). The vascular wall of the aorta is like other arteries 
which consists of 3 layers, which includes Tunica Adventitia (an 
outer layer), A Tunica Media (a middle layer) & Tunica Intima (an 
internal layer)(7). A Tunica Intima has a layer of endothelial cells 
which lie on the basement membrane(8). A tunica media has 
having smooth muscles and lamina (internal elastic) while outer 
layer i.e. tunica adventitia is consists of nerve, collagen, and 
fibroblast cells (9, 10). This layer of the aorta consists of concentric 
musculo-elastic layers(11). The activated smooth muscles not only 
alter the diameter of aorta but also increases the viscoelasticity 
and elasticity of the aortic wall (12). The wall of aorta changes with 
increasing age (13), the main feature of aging in aorta is 
atherosclerosis and thickening of tunica intima, with elastin 
fragmentation, cystic necrosis, elastin fragmentation, fibrosis in 
tunica media and adventitia (14). Changes in abdominal aorta with 
increasing age, there is a decrease in aortic elasticity. With 
decreasing distensibility of aorta there will be more abdominal 
aortic destruction and widening of pulse pressure (15). 
 Abdominal aorta is the largest artery of the body with normal 
diameter of approximately 20 mm16). Abdominal aorta supplies 
oxygenated blood to abdominal organs like, spleen, liver, gonads, 

diaphragm & pelvis(16). The diameter of aorta changes in advance 
age and there is a gradual widening of lumen because of the 
weakening of an aorta (17). Overall the diameter that is more than 
3.0 cm of abdominal aorta is considered as abnormal in overall 
diameter(18). Aneurysm is considered when there is a focal 
dilatations of an aorta l(17). A rupture of aortic aneurysm may lead 
to death within minute. Approximately 90% of the population die 
before reaching to hospital(17). 
 Vascular disorders are more commonly diagnosed in old 
patients so it is essential to determine aortic diameters earlier in 
older ones. It is important to evaluate diameter of abdominal aorta 
for AAA Abdominal aortic aneurysm (19). The main risk factor which 
affects the diameter of abdominal aorta is advancing age (20). It has 
been documented that approximately 1-3% of deaths takes place 
due to Abdominal Aortic Aneurysms, which are common in male 
aged between 65-85 years old than in female(21). 
 Gender is the most influential factor with advancing age 
which affects the diameter of Abdominal aorta (22). Few studies 
mention the high risk of widening of abdominal aorta in man over 
the age of 65 years than in women(22).  
 

METHODS 
It was a Cross-Sectional research which was performed in 2017 
from March till August. Data collection was done through Non-
probability sampling (convenience) technique. Sample size of this 
study was 160 subjects. WHO sample size calculator was used to 
calculate sample size which was 138 subjects by keeping the 
frequency at 10% 3,17,18, with bound of error at 5% and confidence 
level of 95%. With the sample size was 160 where, n = z2P(1-P)d2 
where n= number of samples, z= standard error of mean, P= 
prevalence and d= absolute precision. Formula used was N= 
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z2pq/d2, with Prevalence 10%, Precision 0.05 and Confidence 
level 95%. In this study 160 individual were taken, aged between 
20-60 years. Patients who were recruited in this study was referred 
to the radiology department for abdominal contrast CT (computed 
tomographic) examination for various indications. Persons having 
age between 20-60 years (males and females) with serum 
creatinine level of less than 1.4mg/dl with no hepatobillary 
pathologies, pancreatic or abdominal vascular lesions were 
included in the study. Patients having pancreatic or abdominal 
vascular lesions, hepatobillary pathologies, or previous history of 
liver transplants, any history of upper abdominal malignancies and 
surgeries, abdominal malignancy distorted vascular anatomy, 
atherosclerosis and vasculitis were excluded. Persons having 
previous history of allergic reactions to contrast agent and 
pregnant women were also excluded from this research project. 
 Ethics Review Committee from Ziauddin University approved 
this study. After taking consent from each individual questionnaire 
was filled. In present study abdominal aorta of each subject was 
examined by multidetector computed tomographic angiography on 
16 slice scanner (Toshiba Alexion, Japan) in arterial phase. Before 
examination a contrast material was given intravenously then 
asked each subject to lie on a platform of CT scanner in a supine 
position. It was instructed to the subject to hold their breath for 15 
second and then the scanning was started. 
 The arterial pattern of analysis was done in different planes 
(axial, coronal and sagittal) with reconstruction technique which 
includes maximum intensity projection (MIP) multiplanar 
reformatting images (MPR), and volume rendered (VR) 
techniques. The slice thickness was taken as 5 mm to evaluate the 
diameter of abdominal aorta at T12 vertebral levels (figure1). The 
Images were taken in craniocaudal fashion from the dome of the 
diaphragm to the pubic symphysis. 
 Analysis of data was done on SPSS 20 version. Variables 
that are showing in this study are presented in mean and standard 
deviation. 
 For variables Independent T test was applied. Pearson’s 
correlation is used to test the correlations between variables. 
 

 
Figure 1: Showing MDCT scan (MPR) and (MIP) sagittal contrast CT 
enhanced image depicts T12 vertebra at which diameter of abdominal aorta 
was taken.  

RESULT 
Diameter of abdominal aorta at T12 vetebral level: Diameter of 
abdominal aorta was observed in 160 individuals at T12 vertebral 
level in 85 males and 75 females (total 160 individuals) as shown 
in (Table 1). The mean diameter of abdominal aorta at T12 
vertebral level in male was 21.48± 2.25 mm and 19.18± 2.31 mm 
in female is shown in (table 2. The mean diameter of 160 
individuals of abdominal aorta at T12 vertebral level was 20.402 ± 
2.54 mm. High positive correlation was found between diameter of 
abdominal aorta and age (r= 0.713) with highly significant 
difference of 0.001* shown in (Table 3).  
 The mean diameter of abdominal aorta at T12 vertebral level 
between gender shows highly significant results with 
P=0.001(Table 4). 
 
Table 1: General characteristic of study participants  

n = total number, SD = standard deviation. 
 
Table 2: Diameter of Abdominal Aorta with respect to gender 

Gender  Diameter in mm St. Deviation  

Male  21.47  2.25 

Female 19.18 2.31 

 
Table 3: Correlation of age and diameter of abdominal aorta at T12 vertebral 
level 

Variable  Mean  St.deviation   R2 P-value 

Age  47.50 11.69 0.713 0.001 

Diameter  20.402  2.54 

Abdominal aorta. *p-value less than 0.05 was considered as significant. 
 
Table 4: Diameter of Abdominal Aorta with respect to the gender 

Variable  Male 
n 

Female 
n 

P- value 

Diameter 21.47 19.18 0.001 

Abdominal aorta. *p-value less than 0.05 was considered as significant 

 

DISCUSSION 
Various pathologies and diseases can damage aorta which 
includes Hypertension, Atherosclerotic stenosis & Occlusions, 
Aortic Dissection, Aortic Aneurysm, Coarctation of Aorta, 
Inflammatory disease like Takayasu or Horton disease, genetic 
disorders like Osteogenesis Imperfecta, Marfan syndrome, 
Scleroderma, Polychondritis, Turners Syndrome and Polycystic 
Kidney Diseases, Syndrome, Connective Tissue disorders such as 
Ehler-Danlos disorder, (23). 
 Tumors can also affect the aorta. Benign tumors include 
endothelial papillary fibroelastoma arising in the aortic sinuses and 
intra-aortic myxomas. Malignant tumors of an aorta are the 
sarcomas arising from intimal cells, angio-sarcoma or leimyo-
sarcomas, malignant hemangio-endothelioma, schwannoma and 
fibrous histiocytoma, have also been reported to arise in the great 
vessels(23). 
 It is essential to know about the changes of arterial anatomy 
during advance age. It will be beneficial for the doctors during 
performance of invasive procedures like for the diameter of 
angioplasty ballooning and placement of stents during different 
endovascular procedure as well. 
 It will be also very useful in future for manufacturers who will 
design endovascular devices with specific diameters & curvature 
which will be fit better according to the age and sex of patient 
group (24) 
 Normative anatomic data of Abdominal aorta is important for 
the analysis of arterial diseases specifically for the diagnosis of 
abdominal aortic aneurysm. In many studies the morphometry of 
the AA was determined by using different imaging methods like 

Variables Total Number 
%(n) 

Age years 
Mean ± Sd 

Total participants 100 % (160) 47±12 

Males 53.1 % (85) 49±10 

Females 46.9 % (75) 46±13 
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ultrasonography, magnetic resonance imaging (MRI) as well as 
Computer tomography. 
 In literature, only few studies had done on the diameter of 
abdominal aorta by MDCT. To the best of our knowledge the 
present study is the first morphometric analysis of abdominal aorta 
at T12 vertebral level by MDCTA on Pakistani population. In order 
to make a correct and precise analysis of arterial aneurysms, the 
knowledge of normal arterial diameters in a particular group or 
population is necessary(25). 
 Our results showed that the mean diameter of Abdominal 
aorta was 20.402 ± 2.54 mm. In Saudi population the mean 
diameter of Abdominal Aorta at T12 vertebral level was 20.38± 
1.78 mm (19). In another study by using MDCT conducted in 
Sudanese showed that abdominal aortic diameter at T12 vertebral 
level was 20.205±1.62 mm which showed that their results are 
quite similar to our results. A study conducted in Nigeria which 
showed abdominal aortic diameter was 15.1555±.55 mm (26) and a 
study conducted in India on CT which showed that the mean 
diameter of abdominal aorta was less that of our study participant. 
 The mean diameter of present study at T12 vertebral levels 
were 19.18± 2.31 mm in female and 21.47±2.25 mm in male. A 
study conducted in Sudanese population the aortic diameter in 
female was 19.44±1.5 mm and in male was 20.97± 1.74 mm(27). 
Another study supports our results which was conducted in India in 
2014 on CT , the mean diameter of AA was 17.1± 2.3 mm in 
female and 19± 2.3 mm in male(28) which shows that mean aortic 
diameter are more in males than in female. The mean diameter in 
male and female was very close to Sudanese(27) but slightly larger 
than Indian population (28). It is evident from this discussion that the 
gender also has high risk that may influences the dimensions of 
the aorta. In present study, there was a significant difference found 
in between male and female at T12 vertebral level. This difference 
in aortic diameters at T12 levels between male and female is 
perhaps due to the reason that male have larger body size as 
compared to female as organ size is a true reflection of general 
body size (29).  
 A study conducted in Brazil showed that the diameters of 
several aortic segments progressively increase with advancing age 
in both male and female while it is also evident that diameters of 
vessels are higher in males than in female in the same age 
groups(24). It has been seen that age and gender has a high impact 
on diameter of abdominal aorta. It is also found that diameter of 
abdominal aorta has positive correlation with age which shows that 
as age increase diameter also increases(30). A study conducted in 
2015 which was based on influence of environment and genetics 
on development of aorta shows that diameters of abdominal aorta 
increases in healthy individuals(30). Another study conducted in 
china reported that the effects of aging on abdominal aorta which 
demonstrates that morphology and circumference of aorta change 
with aging and size increases continuous with life (31). In this 
research, we also found strong correlation between diameters of 
aorta and age. 
 A study conducted in Indian population also showed 
strongest correlation of age on aortic diameters(19). It has been 
evident from different studies that increasing age is a major 
variable which can affect the dimensions of aorta. Gender is also 
one of the significant variable that may affect the dimensions of the 
aorta. In present research, significant difference found between 
aortic mean diameter of male and female at T12 vertebral level.  
 The purpose of current research was to find out the 
abdominal aortic diameter specifically in Pakistani population & to 
evaluate the association with age & gender. The finding of current 
research will be beneficiary for vascular surgeons, clinicians & 
radiologists for correct diagnosis & better management of 
Abdominal Aortic Aneurysms. 
 

CONCLUSION 
This is the first study executed on Pakistani population which was 
based on determination of diameter of abdominal aorta at vertebral 
T12 level on MDCTA. The mean aortic abdominal diameter at T12 

vertebral level is more in males than in female. Through current 
research it is evident that as age increases, diameter of aorta also 
increases. We suggested that aortic diameters must be evaluated 
by CT scan carefully before any laparoscopic procedure. This 
study can be utilized by radiologists, anatomist and surgeons to 
reduce complications related to abdominal aortic surgeries & 
interventional procedures. The current study can also be utilized 
for the designing of catheter and stents, for the wellbeing of 
patients.  
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