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ABSTRACT

The current technology used in imaging has an increasing role in medical education. The concept of using an image 
analysis programme to help in estimating the age of the aorta, the largest artery, can be clearly seen to be of use, 
especially in establishing age changes for the identification of individuals. The purposes of the study were to investigate 
gross morphology, morphometric parameters, and the correlation between parameters with age of the aorta in human 
cadavers by using an image analysis programme. A total of 244 specimens were dissected from 4 locations of 61 human 
aortas from donour and autopsy cadavers with an age range of 20 to 90 years. The morphometric parameters included 
outer circumference, inner circumference, aortic diameter, and average thickness of all locations of the aorta. These were 
defined and measured by using the image analysis programme. The results of this study showed that the outer circumference 
(r=0.808-0.739), inner circumference (r=0.763-0.682), vertical diameter of the aorta (r=0.628-0.524) and horizontal 
diameter of the aorta (r=0.808-0.396) showed a significant correlation with age in all areas of the aorta. In the ascending 
aorta, the correlation between the outer circumference, horizontal diameter and age were higher than other variables 
and areas. The age equation established pertinent to the outer circumference (OC) in the ascending aorta was age = 
-61.648+ (1.141(OC)) with a standard error of ± 12.45 years.  The age prediction equation for the horizontal diameter 
(HD) in the ascending aorta was age = -35.799+ (4.134(HD)) and a standard error of ± 12.43 years. In conclusion, 
knowledge of the structural changes associated with age can be used for age estimation in forensic anthropology.
Keywords: Age changes; aorta; estimation of age; geometry; image analysis

ABSTRAK

Peranan teknologi pengimejan menunjukkan peningkatan yang tinggi dalam pendidikan perubatan. Konsep 
penggunaan program analisis imej untuk membantu penganggaran usia aorta, arteri terbesar, dapat dilihat dengan jelas 
dalam penggunaannya, terutama pada zaman membangun ini untuk mengenal pasti individu. Tujuan penyelidikan ini 
adalah untuk mengkaji morfologi gros, parameter morfometri dan kaitannya dengan usia aorta dalam badan manusia 
dengan menggunakan program analisis pengimejan. Sejumlah 244 spesimen dibelah dua daripada 4 tempat daripada 
61 penderma aorta dan juga autopsi mayat dengan umur antara 20 hingga 90 tahun. Parameter morfometri termasuk 
lilitan luar, lilitan dalam, diameter aorta dan purata tebal aorta di semua lokasi. Nilai tersebut diperincikan dan diukur 
dengan menggunakan program analisis pengimejan. Hasil kajian ini menunjukkan bahawa lilitan luaran (r=0.808-
0.739), lilitan dalaman (r=0.763-0.682), diameter sudut tegak aorta (r=0.628-0.524) dan diameter sudut mengufuk aorta 
(r=0.808-0.396) menunjukkan bahawa terdapat kaitan yang ketara dengan umur pada kesemua kawasan aorta. Pada 
aorta menaik, hubungan antara lilitan luaran, diameter sudut mengufuk dan usia adalah lebih tinggi jika dibandingkan 
dengan pemboleh ubah daripada kawasan yang lain. Persamaan usia telah menunjukkan bahawa ia berkait dengan lilitan 
luar (OC) dalam aorta menaik pada usia = -61.648+ (1.141(OC)) dengan ralat piawai ± 12.45 tahun. Kesimpulannya, 
ilmu berkaitan dengan perubahan struktur yang berkait dengan usia dapat digunakan untuk menganggar usia dalam 
forensik antropologi.
Kata kunci: Analisis imej; aorta; geometri; perubahan usia; penganggaran usia

INTRODUCTION

Anatomical knowledge can be applied in medical treatment 
but also has a forensic application. This forensic knowledge 
can be applied in the identification of individuals. Most 

identification requires external observation, usually using 
the skeletal to compile the basics with DNA, fingerprint 
examination, odonatological analysis, and aspartic acid 
racemization adding detailed data for identification (Ritz-
Timme et al. 2000). The evaluation of skeletal morphology 
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which makes up the biological profile include sex, ethnicity, 
stature, and age (Lynnerup 2013). These are influenced by 
health, nutrition, and lifestyle of the individuals (Griffin 
et al. 2008). These can be of great importance investigation 
to limit identification of individuals conform to the 
missing persons (Alkass et al. 2010). Most age estimation 
methods depend on the evaluation of the dental or skeletal 
morphology. Assessment of skeletal morphology must be 
carried out by removing tissue from the bones to appear 
obviously of the bones (Franklin 2010). In addition, the 
arterial structure can be used to estimate age, for example 
the fatty streak becomes evident during adolescence and the 
development of vascular dysfunction increases with age. 
In general, the thorax dissection process always carried out 
in the autopsy and removal of the aorta from the body is 
more straight forward at this stage as it is obvious (Saukko 
& Knight 2015).

From previous studies, both structural and functional 
arterial changes usually occur with age. These changes 
result in differential thickening and stiffness and changes 
of components within the vessel wall. These affect the 
pressure of the blood vessels which cause different 
diseases such as atherosclerosis, high blood pressure, 
stroke, and atrial fibrillation (Lakatta & Levy 2003a, 
2003b). Many pieces of literature have described the 
vascular changes with age and found that there were 
various changes such as the extended circumference 
and diameter of the aorta, and the thickness of the wall 
including tissue composition (Brandes et al. 2005; Izzo 
Jr. & Shykoff 2001). Therefore, age is an important factor 
in the changes in the vascular system. These changes are 
evidenced in the large arteries (the aorta, common carotid, 
subclavian, vertebral, common iliac arteries), especially the 
blood vessels which carry blood from the heart. There is 
medical evidence to show that atherosclerosis is a major 
cause of stiffness in vessels; age is known to be the main 
factor causing this change (Laurent et al. 2006; Mitchell 
et al. 2010; Vlachopoulos et al. 2010).

The aorta is the largest artery in the human body and 
has the function of conducting oxygenated blood from 
the heart to the whole body apart from the lungs. Generally, 
the aorta is divided into 3 main sections defined by location: 
The ascending aorta, aortic arch, and the descending 
aorta. The descending aorta is separated into the thoracic 
aorta and abdominal aorta (Gartner & Hiatt 2012). A study 
of the changes in the aorta with age has been the subject 
of many clinical studies. Most studies are conducted in live 
situation examining the size of circumference, diameter, 
and thickness using magnetic resonance imaging (MRI), 
computed tomography (CT), and ultrasound (Wolak et al. 

2008). Most studies found that each section of the aorta 
has a different function. The diameter of the aorta has been 
found to reduce in size from the ascending aorta to its end 
at the bifurcation of the abdominal aorta (Hickson et al. 
2010; Prapaisilp 2016). The ascending aorta is the segment 
which carries blood from the heart and any issues with this 
area will extend over other segments and cause stiffness 
to a greater extent than is evident at the distal segment of 
the aorta. Increasing age affects the ability of the aorta to 
pump blood to the organs (Ohyama et al. 2018). 

In a world in which technology is advancing rapidly, 
the use of images in the field of medical education and 
analysis in all its aspect is increasing. This can be seen 
particularly in medical applications, such as the use 
of MRI, CT, ultrasound in parts of the body’s abnormal 
organs and study of the characteristics of the cells or the 
histology of various diseases. Computer programmes are 
continually being devised to create images and convert 
and analyses data. Data creation makes medical analysis 
more convenient, accessible, and more time-efficient 
(Abdallah & Alqahtani 2019). 

The estimation of age at death from a characteristic 
of the morphology of the aorta is useful and necessary to be 
effective for forensic analysis of appropriate demographic 
groups and requires the available programmes to increase 
the accuracy of such study. The study of age related 
changes in the aorta can add important information 
to the forensic process. The purposes of this study were 
to investigate the gross morphology, morphometric 
parameters, and the correlation between parameters with 
age of the aorta in human cadavers by using an image 
analysis programme for development of an age prediction 
equation.

MATERIALS AND METHODS

The specimens were collected and examined from 61 
human aortas sourced from the autopsy of Thai cadavers 
from the Department of Forensic Science and fresh 
donour cadavers from the Department of Anatomy, 
Faculty of Medicine, Chiang Mai University. The age 
range was from 20-90 years. The period after death was 
from 1 day to 2 weeks. The specimens were preserved in 
cold storage at -20 °C. The study protocol was approved 
by the Research Ethics Committee, Faculty of Medicine, 
Chiang Mai University. The exclusion criteria were: An 
aortic aneurysm with a diameter >30 mm, atherosclerosis 
stage 3 (complicated lesions) in gross examination, death 
from infectious disease, inappropriate aortic tissue due to 
advanced wall decomposition, rupture of the aorta and 
death due to burns. 



  421

The aortas were dissected out and removed from the 
human body. They were separated from the connective 
tissue and sectioned into 4 different areas of aorta: The 
ascending aorta, from approximately 2 cm above the 
aortic valve; the aortic arch cut at the midpoint between 
the origins of the left common carotid artery and the right 
brachiocephalic artery; the descending thoracic aorta cut 
at the midpoint between the origin of the left subclavian 
artery and the celiac trunk, and the descending abdominal 
aorta cut at a level halfway between the renal arteries and 
the aortic bifurcation 1 cm below the superior mesenteric 
artery, using ruler to measure the midpoint measured 
of areas of the aorta (Figure 1). Branching sites of the 
arteries from the aorta and areas with atherosclerosis 
were avoided. 

Following this we cut the sections into smaller rounds 
and photographed the different areas of the aorta using a 
digital camera on a tripod. Next, measurements were 
taken from the images of the aorta using image analysis 
for calculation of the average diameter, circumference 
and wall thickness as shown in Figure 2. These data were 
recorded and entered into the programme (aorta image 
analysis) for measurement of these parameters (Figure 
3). The correlations between various morphometric 
parameters of the aorta and age were then calculated. These 
correlations were determined using Pearson’s correlation 
test and the equations were established for age prediction 
using simple linear regression analysis. All statistical 
analysis was performed using SPSS version 19.

FIGURE 1. Drawing of the aorta showing the four different 
sections used for measurements
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RESULTS AND DISCUSSION

The heart pumps blood through the aorta which is then 
transported to the various organs. The diameter of the 
blood vessels changes during life. The expansion and 
recoil of diameter at blood vessels occur as a result of 
the action of smooth muscle which shows a correlation 
with resistance and flow. An increase in the diameter 
results in reduced resistance and increased blood flow. 

From this study, we found the size of diameters of the 
aorta was decreased that the arch of the aorta smaller than 
the ascending aorta and the thoracic aorta smaller than the 
arch of the aorta. The abdominal aorta is smallest size. In 
the ascending aorta, outer circumference range was 82.8 
- 134.5 mm and that of the inner circumference was 67.9 - 
123.9 mm. The range of vertical diameter was 15.6 - 39.4 
mm and range of horizontal diameter was 14.7 - 33.5 

FIGURE 3. An example of Aorta Image Analysis software showing the 
measurement of the outer (blue line) and inner (green line) circumferences

FIGURE 2. An aortic section showing the morphometric parameters: OC, 
IC, Vertical diameter (VD), HD, and average thickness 4 areas (red line)
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mm. The mean thickness was 1.5 - 2.8 mm and we divided 
each parameter of the different areas of the aorta by this 
in all age groups. The mean parameters of the ascending 
aorta in all age groups are shown in Table 1. The range of 
the outer circumference of the arch of aorta was between 
66.3 - 123.0 mm and the range of the inner circumference 
was 54.4 - 108.2 mm. The range of vertical and horizontal 
diameters were 14.7 - 30.6 mm and 12.9 - 27.1 mm, 
respectively. The mean thickness was 1.3 - 3.2 mm.  The 
mean parameters of the arch of aorta in age groups are 
shown in Table 2. The range of the outer circumference of 
the thoracic aorta was 57.2 - 95.3 mm and that of the inner 
circumference was 44.7 - 80.7 mm. The range of vertical 
diameter was 12.1 - 26.3 mm and the range of horizontal 
diameter was 10.7 - 20.1 mm. The mean thickness was 0.9 
- 2.7 mm. The mean parameters of the arch of aorta across 
all age groups are shown in Table 3. The range of the outer 
circumference of the abdominal aorta was 39.0 - 78.8 mm 
and that of the inner circumference was 30.9 - 62.2 mm. 
The range of vertical diameter was 7.8 - 19.9 mm and the 
range of horizontal diameter was 5.7 - 17.9 mm. The mean 
thickness was from 1.0 - 2.5 mm (Table 4).

There was a statistically significant positive 
correlation between all age groups and all parameters 
of all areas of the aorta apart from the horizontal diameter 
of the abdominal aorta. We found rather the correlation 
between outer and inner circumference of ascending aorta, 
arch of aorta, thoracic aorta, and abdominal aorta with 
age. The correlation between the outer circumference with 
age was more significant than the inner circumferences in 
all areas of the aorta.  In diameter, the vertical diameter 
showed a less significant correlation than the horizontal 
diameter between age groups in the ascending aorta, 
aortic arch, and thoracic aorta. The correlation with age 
is shown in Table 5. The results of the tests to establish 
the relationship were used to create an equation for age 
estimation using the variable from the outer circumference 
in all areas of aorta and horizontal diameter in the 
ascending aorta by using simple linear regression analysis. 
Using the fact that each variable was found to have two 
variants showing a linear relationship with age, an 
equation to predict age was constructed (Table 6).

TABLE 1. The mean parameters of the ascending aorta in various age groups

Area of aorta Age (years) Mean outer 

circumference ± 

S.D. (mm)

Mean inner 

circumference ± 

S.D. (mm)

Mean vertical 

diameter ±     

S.D. (mm)

Mean horizontal 

diameter ±       

S.D. (mm)
Ascending aorta 20-30 (7) 85.6± 2.2 72.6±2.7 20.4±3.0 17.4±2.2

31-40 (4) 89.9±7.9 75.0±11.2 21.0±2.9 19.3±1.9

41-50(6) 97.2±6.0 83.0±3.5 23.5±2.9 21.4±0.9

51-60 (8) 96.3±5.8 80.3±5.9 22.9±2.4 20.4±2.3

61-70 (12) 114.1±7.4 96.4±11.6 28.2±3.0 24.0±2.5

71-80 (8) 115.8±13.3 99.6±14.4 28.4±7.2 24.8±1.4

81-90 (7) 116.8±11.7 104.0±12.2 28.2±3.0 27.3±4.3
Total N = 40 104.4±14.8 89.3±15.1 25.2±4.8 22.6±4.1

TABLE 2. The mean diameters of the arch of aorta in various age groups

Area of aorta Age (years) Mean outer 

circumference ± 

S.D. (mm)

Mean inner 

circumference ± 

S.D. (mm)

Mean vertical 

diameter ±             

S.D. (mm)

Mean horizontal 

diameter ±              

S.D. (mm)
Arch of aorta 20-30 (7) 71.9±4.7 60.6±5.1 17.4±2.5 14.0±1.2

31-40 (5) 74.0±5.8 63.1±6.0 17.6±2.4 16.0±1.7
41-50(4) 91.3±6.7 75.7±2.8 21.7±1.2 18.9±1.9
51-60 (5) 84.0±9.2 67.9±7.1 19.1±1.9 16.0±2.2
61-70 (8) 91.9±6.2 77.0±7.9 23.1±3.6 18.6±2.6
71-80 (6) 97.4±16.3 82.6±15.4 24.4±4.4 18.8±4.0
81-90 (7) 105.8±13.4 89.0±13.0 23.3±5.1 23.0±3.6

Total N = 39 88.1±14.4 73.8±12.9 21.1±4.1 17.9±3.6
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TABLE 3. The mean diameters of the thoracic aorta in various age groups

Area of aorta Age (years) Mean outer 
circumference       
± S.D. (mm)

Mean inner 
circumference       
± S.D. (mm)

Mean vertical 
diameter            

± S.D. (mm)

Mean horizontal 
diameter                

± S.D. (mm)

Thoracic aorta 20-30 (8) 62.0±3.2 50.6±3.7 15.2±1.4 11.9±1.1

31-40 (4) 58.5±0.9 46.7±0.7 13.8±0.9 11.9±0.4

41-50 (7) 69.6±3.9 55.3±3.5 17.7±0.7 12.6±1.4

51-60 (10) 71.8±5.4 57.2±7.0 17.2±1.9 13.2±2.4

61-70 (12) 75.1±7.9 62.7±7.0 17.6±2.8 15.7±1.9

71-80 (12) 75.8±9.7 61.1±9.3 18.2±4.2 14.1±2.2

81-90 (8) 85.8±6.3 71.2±5.1 20.1±3.1 17.4±1.8

Total N = 50 72.1±9.6 58.7±8.8 17.3±2.8 14.1±2.5

TABLE 4. The mean diameters of the abdominal aorta in various age groups

Area of aorta Age (years) Mean outer 

circumference ± 

S.D. (mm)

Mean inner 

circumference ± 

S.D. (mm)

Mean vertical 

diameter ±    

S.D. (mm)

Mean horizontal 

diameter ±        

S.D. (mm)
Abdominal aorta 20-30 (9) 45.7±4.4 37.2±4.8 11.2±1.3 8.8±0.8

31-40 (4) 45.6±6.6 37.9±4.9 11.1±2.7 8.5±0.5

41-50 (6) 54.2±2.6 41.0±2.5 13.0±0.9 8.6±1.0

51-60 (5) 55.4±5.2 40.3±4.1 12.5±1.7 9.0±1.8

61-70 (8) 56.6±6.3 43.3 ±5.5 13.1 ±1.2 10.3±4.1

71-80 (4) 68.5 ±9.3 53.9 ±7.4 17.1 ±3.1 12.4 ±2.8

81-90 (8) 63.3 ±12.0 51.0 ±11.2 15.5 ±3.7 10.4±3.7

Total N = 44 54.4±9.5 42.5±7.6 13.0±2.6 9.5±2.5

TABLE 5. Correlation between the dimensions of the different areas of aorta with age (Pearson’s correlation coefficient)

Area of the aortas Outer circumference Inner circumference Vertical diameter Horizontal 

diameter
Ascending aorta 0.808  ⃰  ⃰ 0.763 ⃰  ⃰ 0.628 ⃰  ⃰ 0.808 ⃰  ⃰

Arch of aorta 0.758** 0.724** 0.622** 0.646**

Thoracic aorta 0.739** 0.706** 0.524** 0.636**

Abdominal aorta 0.757** 0.682** 0.644** 0.396*

Sig ⃰⃰ ⃰ p< 0.01
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TABLE 6. The equation for age prediction for all area of the aorta

Area of the aortas Parameters Prediction equation R R² Standard Error of the 

Estimate

Ascending aorta
OC Age = -61.648+( 1.141(OC)) 0.808 0.653 12.45

HD Age = -35.799+(4.134(HD)) 0.808 0.654 12.43

Arch of aorta OC Age = -37.893+(1.062(OC)) 0.758 0.575 13.36

Thoracic aorta OC Age = -51.857+(1.493(OC)) 0.739 0.547 13.13

Abdominal aorta OC Age = -35.874+(1.599(OC)) 0.757 0.573 13.29

From this study into the changes in gross morphology 
of the aorta with age a programme was created to predict 
age from different dimensions of the aorta. We defined 
5 parameters of the aorta including inner and the outer 
circumference, vertical and horizontal diameter and 
mean thickness. We measured the different areas of the 
aorta and established that the mean value of each parameter 
decreased progressively from the ascending aorta to the 
abdominal aorta. This shows that the aortic parameters 
decrease from the beginning of the aorta as it leaves the 
heart to the bifurcation of the aorta (Hickson et al. 2010; 
Prapaisilp 2016). The correlations for these measurements 
across all age groups were significantly positive in all 
parameters of all areas of the aorta. We found there was 
a correlation between the outer and inner circumference 
of the ascending aorta, arch of aorta, and thoracic aorta 
with age. This indicated that each parameter showed a 
correlation. This was consistent with the findings of recent 
studies which reported that an increase in age led to aortic 
changes (Garcier et al. 2003; Hickson et al. 2010; Lanne et 
al. 1992; Rizzo et al. 1989; Wolak et al. 2008). 

This study included measurement of the diameter 
of the aorta in two directions, specifically vertical and 
horizontal. We found the mean of vertical diameter 
was greater than horizontal diameter in each area of the 
aorta and the means of vertical and horizontal diameter 
of the ascending aorta were 25.2 ± 4.8, 22.6 ± 4.1 mm, 
respectively. The means of vertical and horizontal 
diameter of the aortic arch were 21.1 ± 4.1, 17.9 ± 3.6 mm, 
respectively. The means of the vertical and horizontal 
diameter of the thoracic aorta were 17.3 ± 2.8 and 14.1 ± 

2.5 mm. The means of the vertical and horizontal diameter 
of the abdominal aorta were 13.0 ± 2.6 and 9.5 ± 2.5 
mm. Silva et al. (1999) investigated the infrarenal aortic 
diameter in necropsy. They found the mean diameter 
was 1.71 cm and in males was larger than in females. The 
results of these studies showed that the aorta changed 
with increasing age due to the degeneration of elastic 
fibers (Lanne et al. 1992; Rizzo et al. 1989). In the case 
of the circumference, we measured the outer and inner 
circumferences of difference areas of the aorta. The means 
of the outer and inner circumferences of the ascending 
aorta were 102.5 ± 14.1, 87.9 ± 14.2 mm, respectively. The 
means of the outer and inner circumferences of the arch 
of aorta were 88.5 ± 14.2 and 73.9 ± 12.6 mm. The means 
of the outer and inner circumferences of the thoracic aorta 
were 72.2 ± 9.5 and 58.6 ± 8.7 mm, respectively. The means 
of the vertical and horizontal diameters of the abdominal 
aorta were 54.2 ± 10.1 and 42.4 ± 8.6 mm, respectively. 
This study found a significant correlation between the 
outer and inner circumferences and age in the ascending 
aorta and arch of aorta. Sawabee et al. (2011) studied the 
internal circumference of the aorta. That study found that 
the internal circumference and descending area showed 
a correlation with age (r = 0.836) and found changes 
in the internal circumference due to atherosclerosis in 
the aortic root, descending aorta, and abdominal aorta. 
We constructed the equation for age prediction from 
the outer circumferences in all areas of aorta because it 
had the highest age correlation value. The correlations 
from the ascending aorta between the outer and inner 
circumferences and age were of equally high values. The 



426 

outer circumference had a standard error of 12.45 years 
and the inner circumference had a standard error of 12.43 
years in the ascending aorta. The outer circumference in 
the aortic arch had a standard error of 13.36 years. The 
outer circumference in thoracic aorta had a standard error 
of 13.13 years. The outer circumference pertinent to the 
abdominal aorta had a standard error of 13.36 years. 

Due to a previous study indicated that there had 
never been a study carried out which estimated the age 
of the aorta from cadavers using the image analysis 
programme. We established an equation for age estimation 
and the data from this study can be used as the basis 
of an association of the structure of the aorta with age. 
However, most studies have investigated the correlation 
between the size of the aorta and age by using medical 
instruments such as Computerized Tomography Scan (CT 
scan) (Bootpheaw 2014; Dixon et al. 1984), Magnetic 
Resonance Imaging (MRI) (Garcier et al. 2003; Hickson 
et al. 2010) and ultrasonography (Sonesson et al. 1994). 
These studies found that the aortic diameter of all sections 
has been affected to the change of age in both sexes 
(Bootpheaw 2014; Dixon et al. 1984; Euathrongchit et al. 
2009; Garcier et al. 2003; Hager et al. 2002; Hickson et al. 
2010; Lanne et al. 1992; Lee et al. 2013; Prapaisilp 2016; 
Rizzo et al. 1989; Sawabe et al. 2011; Silva et al. 1999; 
Sonesson et al. 1994; Wolak et al. 2008). In addition, other 
factors would have had an impact on this data including 
gender, weight, height, body surface area, hypertension, 
and smoking. However, the relative impact of these factors 
was not clear. Wolak et al. (2008) found that gender and 
hypertension showed a correlation with the diameter of 
the thoracic aorta and smoking showed a correlation with 
the descending aorta (Prapaisilp 2016). 

Some authors demonstrated that the aortic arch 
diameter was not increased with height and the suprarenal 
aorta diameter was not increased with weight (Lee et 
al. 2013). There was no correlation with diameter and 
weight, height and body surface area (Hager et al. 2002). 
The association between diameter change and age 
was studied in different countries. Hager et al. (2002) 
investigated the extent of this correlation with all levels of 
the aorta in Germany using helical computed tomography 
and found that the mean diameter of the ascending aorta 
was 3.09 ± 0.41 cm. The mean diameter of the proximal 
transverse arch was 2.61 ± 0.41 cm and mean of diaphragm 
was 2.43 ± 0.35 cm. Pertinent to data relevant to the Thai 
population many studies have been conducted into the 
relationship between aortic diameter with age (Bootpheaw 
2014; Euathrongchit et al. 2009; Prapaisilp 2016). The 
data suggested there were differences between the values 
found in studies in different countries. In this study, we 
found when using computed tomography that the diameter 
was slightly smaller in the Thai population at all levels of 

the aorta. In the autopsy study, however, the comparative 
findings were limited because the actual diameter was less 
than in it was in live tissue and also there was no pressure 
in the blood vessels, which would lead to vasodilation 
(Silva et al. 1999). However, the findings still add weight 
to the findings that the detailed morphometric of the 
human aorta can be used to predict age for identification 
in forensic cases. 

We are aware of some limitations in this study. To 
give comparative findings for the data, the measurements 
need to be compared to weight, height, and body surface 
area for greater accuracy. In addition, data needs to be 
segregated by gender and as we obtained the samples 
from forensic medicine cases, some information cannot be 
measured. Going forward a further guideline for a future 
study needs to be that a larger sample size for each age 
group needs to be included in the data. Another limitation 
is that since we studied the aortas from cadavers, some 
of the data may not be comparable to that from recently 
deceased or living humans due to post-mortem changes 
which will have impact on blood pressure and contraction 
and extension of blood vessels. Studies in patients are 
mostly related to diagnosis of disease; however, our study 
uses a programme which specifically facilitates the analysis 
of data to morphometric changes from photographs for 
forensic identification of the aorta in different age ranges. 
This study collated a database of measurements from 
the aortas from cadavers, which can only effectively 
be compared to similar data to determine the cause of 
death. One other point to inform a future study is there 
needs to be additional observers to reduce the error when 
measurements were taken.

CONCLUSION

Accurate age estimation can be made from the aorta by 
using the image analysis programme that was created from 
measurement of corresponding changes in the aorta and 
age. Measurements of the outer and inner circumference, 
and vertical and horizontal diameter were higher, and the 
aortic wall were found to thicken with advancing age. 
The morphological changes in the aorta with age are 
also important as this information may be used for age 
determination in identification procedures in forensic 
science. Computer programmes specific of the aortic 
measurements and equations can be developed further as 
part of the progressive approach to the identification of 
the age of a person at death. Measurements can also be 
established to give a normal range of the different aortic 
dimensions to help to assess aortic disease in the patients.
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