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Abstract: In this study, we aimed to determine the normal distribution ranges of aortic elasticity
parameters produced from data obtained from ascending aortic diameters according to age and sex and to
analyze the factors affecting aortic elasticity parameters. Patients were grouped according to age and sex.
In addition to the demographic data of all patients, the left ventricular systolic and diastolic functions,
aortic diameters, and left ventricular masses were evaluated using transthoracic echocardiography. The
aortic diameters, aortic strain, aortic stiffness, and aortic distensibility were obtained. A total of 215
patients (103 boys and 112 girls) were included in our study. In the study, the mean values of age and
body surface area (BSA) were 8.49 (+5.37) years and 1.02 (+0.46) m2, respectively. The aortic strain,
stiffness, and distensibility values were 23.13% (£16.03), 3.33 (+1.95), and 0.010 (+0.008) dyn-
1*cm2*10-6, respectively. When compared according to sex, age, left ventricular function, aortic
diameter, and aortic elasticity parameters were similar. A table of normal value ranges of aortic elasticity
parameters was created according to age group and sex. There were varying degrees of correlations
between aortic elasticity parameters and age, BSA, left ventricular function, aortic diameter, and blood
pressure. The aortic elasticity parameters vary according to age and sex. Aortic elasticity parameters are
affected by age, heart function, aortic diameter, blood pressure, and hormonal status, which change during
puberty.

Keywords: Child, aortic strain, aortic stiffness, aortic distensibility, normal range

Ozet: Calismamizda cikan aorta caplarndan elde edilen verilerden fiiretilen aortik elastisite
parametrelerinin yas, cinsiyetlere gore normal dagilim araliklarini belirmelemek ve aortik elastisite
parametreleri tizerine etki eden faktorleri analiz etmek amaglanmistir. Tiim hastalar yas gruplarina ve
cinsiyetlere gore gruplandirilmigtir. Tiim hastalarin  demografik verilerinin yaninda, transtorasik
ekokardiyografi ile sol ventrikiil sistolik ve diyastolik fonksiyonlari, aortik ¢aplari, sol ventrikiil kiitleleri
degerlendirilmistir. Aortik caplardan; aortik strain, aortik stiffness, aortik distensibilite parametreleri elde
edilmistir. Calismamiza 215 hasta (erkek ve kiz sirasiyla 103, 112) dahil edildi. Calismada yas, viicut
ylizey alam (BSA) ortalama degerleri sirasiyla 8.49 (+£5.37) yil, 1.02 (+0.46) m2 idi. Aortik strain,
stiffness, distensibilite degerleri sirastyla %23.13 (+16.03), 3.33 (£1.95), 0.010 (+£0.008) dyn-1*cm2*10-6
idi. Cinsiyete gore karsilagtirilma yapildiginda yas, sol ventrikiil fonksiyonlari, aortik caplar, aortik
elastisite parametreleri benzer degerlerde bulundu. Yas gruplarina ve cinsiyete gore aortik elastisite
parametreleri normal deger araliklar tablosu olusturuldu. Aortik elastisite parametreleri ile yas, BSA, sol
ventrikiil fonksiyonlari, aortik ¢aplar ve kan basinci ile degisen derecelerde korelasyon iliskisi mevcuttu.
Aortik elastisite parametreleri yas gruplarina ve cinsiyetlere gore farklilik gostermektedir. Aortik
elastisite parametreleri ile yas, kalp fonksiyonlari, aortik ¢aplar, kan basinci ve pubertele birlikte degisen
hormonal durum etki etmektedir.

Anahtar Kelimeler: Cocuk, aortik strain, aortik stiffness, aortik distensibilite, normal aralik
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1. Introduction

Structurally and functionally, the arterial system
consists of large, elastic, and muscular arteries.
Large elastic arteries store ejected blood during
systole and ensure constant blood flow throughout
the systolic and diastolic cycles. Muscular arteries
modulate pressure waves by changing their tone (1).

Many diseases, such as inactive physical life,
obesity, prematurity, hypertension, renal failure,
diabetes mellitus, beta thalassemia major, and
connective and systemic inflammatory diseases are
risk factors for cardiovascular diseases (2-12). The
endothelium plays an important role in maintaining
homeostasis and cardiovascular functions (13, 14).
Increased arterial stiffness has high predictive value
for morbidity and mortality in cardiovascular
diseases (15, 16). A relationship exists between
central aortic stiffness and arterial stiffness (17).

In the evaluation of aortic elasticity, there are many
imaging  methods, such as transthoracic
echocardiography,  Doppler  echocardiography,
sonographic  methods, carotid intima-media
thickness, cardiac magnetic resonance imaging
(MRI), and computed tomography (CT) (4, 18-21).

The aim of this study was to determine the normal
value ranges of aortic elasticity parameters
according to age and sex using data obtained from
ascending aortic diameters, and to analyze the
factors affecting this.

2. Materials and Methods

Patients who applied for any reason and no cardiac
pathology was detected as a result of the evaluations
were included in our study. Ethics committee
approval for our study was obtained from the Gazi
Yasargil Training and Research Hospital Ethics
Committee (decision number=80/2024). First, this
was a retrospective study. The demographic data of
the patients were obtained from their files, and
echocardiographic examinations were performed
offline. Patients with a family history of
hypertension, early myocardial infarction, stroke, or
chronic disease were excluded from this study.
Foreign participants were excluded from this study.
Based on studies evaluating normal aortic elasticity
values of 165 and 168 healthy children, 215 healthy
children were included in our study (22, 23).

The patients were grouped according to age and sex.
They were grouped as boys and girls according to
sex. Healthy children were grouped according to age
(24, 25). According to age groups, they were

categorized as under 1 year old, 1-5 years old, 5-9
years old, 9-13 years old, and 13-18 years old.

After all patients rested for 15 minutes, systolic
blood pressure (SBP) and diastolic blood pressure
(DBP) were measured oscillometrically.

Patient age was expressed in decimal years, body
weight in kilograms, height in centimeters, and body
surface area in square meters (26). Body mass index
(BMI) was calculated as the ratio of body weight
(kg) to height squared (m?). Children with BMI < 25
were included in this study (27).

All patients underwent transthoracic
echocardiography after a detailed anamnesis and
systemic  examination. In  line with the
recommendations, 2D, color Doppler, and M-mode
images were obtained. Left ventricular long-axis
wall thicknesses and ejection fraction (EF) were
calculated automatically using M-mode (28). Left
ventricular mass (LVmass) was calculated using the
formula derived from the left ventricular wall
thickness. The ratio of LVmass to BSA was obtained
as LVmass-index (LVmass-i) (29).

Ventricular early (E) and late (A) filling velocities
were measured using pulsed-wave Doppler at the
mitral valve tip in the apical four-chamber view
(28).

Systolic (ADs) and diastolic (ADd) aortic diameters
were measured by sectioning the left ventricle in the
long-axis position with M-mode, 2-3 cm above the
aortic valve (figure 1). Aortic strain (AS) was
measured as (ADs-ADd)/(ADd). Aortic stiffness; [In
(SBP/DBP)]/AS, distensibility, calculated as 2 x
AS/(SBP-DBP) (28, 30).

The IBM SPSS (version 27) was used to analyze the
data. The distribution of the data was expressed as

mean, standard deviation, minimum-maximum
value, 5th percentile, and 95th percentile.
Continuous  variables are  expressed  as

meantstandard deviation or median (minimum,
maximum), and categorical variables are expressed
as percentages (%). Student’s t-test or Mann-
Whitney test was used for continuous variables,
depending on the homogeneity of the data, and the
chi-square test was used for analysis of categorical
variables. For the correlation analysis, the Pearson
test or Spearman test was used, depending on the
homogeneity of the data. Statistical significance was
set at p value < 0.05.

286



Evaluation of Aortic Elasticity Values in Healthy Children

ADs: systolic aortic diameter, ADd: diastolic aortic diameter
Figure 1. Measurement of systolic and diastolic aortic diameters with M-mode

3. Results

A total of 215 patients (47.90% boys and 52.10%
girls) were included in our study. In our study, the
average age, height, and weight BSA, BMI values
were 8.49 (£5.37) years, 126.37 (£35.74) cm, 30.87
(£19.07) kg, 1.02 (£0.46) m?, 16.76 (+2.94) kg/m?,
respectively.

The mean values of SBP and DBP were 106.40
(£14.29) and 60.69 (£7.97) mmHg, respectively.

The average values of EF, LVmass, LVmass-i, E
velocity, A velocity, E/A ratio are 69.93 (£6.59) %,
52.80 (£31.96) gr, 49.09 (£12.49) gr/m2, 1.05
(£0.17) m/s, 0.67 (£0.17) m/s and 1.64 (£0.45),
respectively.

The average values of ADs, ADd, aortic strain,
stiffness, and distensibility were 16.93 (£4.56) mm,
13.92 (+4.30) mm, 23.13 (+16.03) %, 3.33 (£1.95),
and 0.010 (£0.008) dyn™*cm®*10°, respectively
(Table 1).

When grouped by gender, the median age values for
boys and girls were 9.25 (0.04-17.83) and 7.66
(0.10-17.91) vyears respectively. The mean BSA
values in boys and girls were 1.05 (+0.51) and 1.00
(£0.40) m2, respectively. The median BMI values
for boys and girls were 16.09 (9.96-23.02) and 16.32
(11.44-23.97) kg/m? respectively. Age, BSA and
BMI values were similar between boys and girls,
and no statistical differences were detected.

SBP and DBP were similar when compared by sex.

The EF value was significantly higher in boys than
in girls (p=0.01).

Although the LVmass value was similar in both
sexes, LVmass-i was significantly higher in boys
(p=0.009).

E and A velocities and E/A ratios were similar in
both sexes.

ADs, ADd, aortic strain, stiffness, and distensibility
values were similar in both sexes, and no statistical
difference was detected (Table 2).

Table 3 shows the mean, standard deviation,
minimum-maximum values, and 5th and 95th
percentile values of age, aortic strain, stiffness, and
distensibility values. The 5th percentile values of
aortic strain in boys aged < 1 year, 1-5 years of age,
5-9 years of age, 9-13 years of age, and 13-18 years
of age were 5.88, 9.09, 14.28, 5.55, and 6.13%,
respectively. The 5th percentile values of aortic
strain in girls under 1 year of age, 1-5 years of age,
5-9 years of age, 9-13 years of age, and 13-18 years
of age were 6.66, 8.33, 6.82, 10.55, 8.33%,
respectively. While aortic strain was higher in girls
under the age of 1 year, it was higher in boys
between the ages of 1 and 9 years, and was higher in
girls aged 9 years. However, no statistical
differences were detected according to age group.

Stiffness values in the boy age groups (<1y, 1-5y, 5-
9y, 9-13y, 13-18y) and 95th percentile values were
7.46, 4.01, 4.25, 6.16, and 9.99, respectively, while
in the girl age groups (<1y, 1- 5y, 5-9y, 9-13y, 13-
18y) 95th percentile values were 7.21, 6.51, 8.12,
5.47, and 6.75. While the aortic stiffness value was
higher in boys under the age of 1 year, it was higher
in girls between the ages of 1 and 9 years, and was
higher in boys aged 9 years. However, it was
statistically insignificant across age groups.

Distensibility values in male age groups (<1y, 1-5y,
5-9y, 9-13y, 13-18y) while the 5th percentile values
are 0.003, 0.003, 0.004, 0.002, and 0.002 dyn
Lxem?*107°, respectively. In the female age groups
(<1y, 1-by, 5-9y, 9-13y, 13-18y), the 5th percentile
values were 0.003, 0.004, 0.002, 0.004, and 0.002
dyn™cm?*10°, respectively. The 5th percentile
value of distensibility was higher in boys before the
age of 9 years and girls after the age of 9 years.
However, the distensibility value was statistically
insignificant in the age groups according to sex.
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The aortic elasticity parameters and their correlation
relationships ~ with  various  parameters are
summarized in Table 4.

Aortic strain showed a correlation with other
elasticity parameters, ADd, EF, and E/A ratio.

Aortic stiffness was significantly correlated with
ADd, age, BSA, SBP, and the E/A ratio.

Aortic distensibility was significantly correlated
with age, BSA, BMI, SBP, DBP, LVmass, ADs,
ADd, EF, and E/A ratio.

Table 1. Table of mean,

standard deviation,

median and minimum-maximum values of demographic,

echocardiographic parameters, aortic diameters and aortic elasticity parameters in all age groups

Parameters Mean (n=215) SD Median Range

Age (year) 8.49 5.37 8.33 0.04-17.91
Weight (kg) 30.87 19.07 27.20 3.00-89.00
Height (cm) 126.37 35.74 132 50-186
BSA (m?) 1.02 0.46 0.99 0.20-2.14
BMI (kg/m?) 16.76 2.94 16.12 9.96-23.97
SBP (mmHg) 106.40 14.29 108 60-135
DBP (mmHg) 60.69 7.97 60 36-82

EF (%) 69.93 6.59 70 57-88
LVmass (g) 52.80 31.96 48.16 6.39-174.52
LVmass-i (g/m?) 49.09 12.49 47.92 20.63-90.63
E velocity (m/s) 1.05 0.17 1.03 0.65-1.75
A velocity (m/s) 0.67 0.17 0.65 0.37-1.38
E/A ratio 1.64 0.45 1.56 0.88-3.24
ADs (mm) 16.93 456 17 8-32

ADd (mm) 13.92 4.30 14 6-30
Aortic strain (%) 23.13 16.03 18.75 4.54-85.71
Stiffness 3.33 1.95 2.95 0.42-12.95
Distensibility (dyn~ 0.010 0.008 0.008 0.002-0.061

Lem?10)

BSA: body surface area, SBP: systolic blood pressure, DBP: diastolic blood pressure, EF: ejection fraction, LVmass:
left ventricular mass, LVmass-i: ratio of left ventricular mass to body surface area, E velocity: left ventricle early filling
velocity, A velocity: left ventricle late filling velocity, ADs: systolic diameter of aorta, ADd: diastolic diameter of aorta,

Table 2. Table comparing demographic, echocardiographic parameters, aortic diameters and aortic elasticity parameters

according to gender

Parameters Boy (n=103) Girl (n=112) p value
Age (year) 9.25 (0.04-17.83) 7.66 (0.10-17.91) 0.53"
BSA (m?) 1.05 (+0.51) 1.00 (+0.40) 0.40?
BMI (kg/m?) 16.09 (9.96-23.02) 16.32 (11.44-23.97) 0.312
SBP (mmHg) 106.85 (+ 16.12) 105.92 (+ 12.23) 0.63?
DBP (mmHg) 60 (36-81) 60 (40-82) 0.64*
EF (%) 71 (59-87) 68 (57-88) 0.01*
LVmass (g) 51.35 (6.39-174.52) 46.96 (9.55-118.72) 0.11*
LVmass-i (g/m?) 50.58 (20.63-85.57) 44.59 (28.02-90.63) 0.009*
E velocity (m/s) 1.04 (0.72-1.72) 1.01 (0.65-1.75) 0.94*
A velocity (m/s) 0.67 (0.37-1.38) 0.64 (0.42-1.12) 0.85!
E/A ratio 1.56 (0.88-2.89) 1.57 (0.88-3.24) 0.81*
ADs (mm) 17 (8-32) 16.40 (8-26) 0.22*
ADd (mm) 14 (6-30) 14 (7-24) 0.11*
Aortic strain (%) 18.75 (4.55-83.33) 18.75 (6.25-85.71) 0.70*
Stiffness 3.13 (0.53-12.95) 2.86 (0.51-10.11) 0.61*
Distensibility 0.007 (0.02-0.056) 0.008 (0.002-0.047) 0.62*
(dyn™.cm?.10)

1: Mann-Whitney test, 2: student t test, BSA: body surface area, SBP: systolic blood pressure, DBP: diastolic blood pressure, EF:
ejection fraction, LVmass: left ventricular mass, LVmass-i: ratio of left ventricular mass to body surface area, E velocity: left
ventricle early filling velocity, A velocity: left ventricle late filling velocity, ADs: systolic diameter of aorta, ADd: diastolic diameter
of aorta,

Table 3. Comparison table of aortic elasticity parameters according to age groups and gender

Parameters Groups Sex Mean sD Min-max. 5th 95th p-value
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Age (year) <ly M (n=16) 0.23 0.22 0.04-0.96 0.04 0.57 0.22
F (n=11) 0.30 0.19 0.03-0.69 0.03 0.66
1-5y M (n=18) 2.87 1.20 1.00-4.50 1.00 4.34 0.867
F (n=15) 2.94 1.28 1.08-4.66 1.08 4.61
5-9y M (n=16) 7.15 1.20 5.00-8.83 5.00 8.71 0.617
F (n=43) 7.30 1.13 5.00-8.91 5.21 8.83
9-13y M (n=19) 10.57 1.28 9.00-12.91 9.00 1275  0.25°
F (n=22) 11.03 1.18 9.08-12.91 9.10 12.90
13-18y M (n=34) 15.64 1.54 13.00-17.83 1312  17.70 095!
F (n=21) 15.42 1.82 13.08-17.91 13.08  17.76
Aortic  strain  <ly M (n=16) 14.16 6.33 5.88-28.57 5.88 2607 027"
(%) F (n=11) 16.05 6.84 6.67-30.00 6.66 29.00
1-5y M (n=18) 27.24 19.41 9.09-83.33 9.09 7261  0.927
F (n=15) 22.81 9.71 8.33-42.86 8.33 37.14
5-9y M (n=16) 27.76 13.08 14.29-70.00 1428  46.00 099"
F (n=43) 30.44 20.15 6.25-85.71 6.82 84.52
9-13y M (n=19) 20.77 10.60 5.56-45.45 5.55 4166 012!
F (n=22) 15.84 4.90 10.53-31.25 1055  30.86
13-18y M (n=34) 19.24 10.72 4.55-58.33 6.13 4105 061"
F (n=21) 21.15 18.42 8.33-82.22 8.33 49.76
Stiffness <ly M (n=16) 4.10 2.16 1.53-10.81 1.53 7.46 0.78"
F (n=11) 4.00 1.69 1.64-7.60 1.64 7.21
1-5y M (n=18) 2.41 1.34 0.53-6.30 0.53 4.01 0.40"
F (n=15) 2.99 1.77 1.36-7.05 1.36 6.51
5-9y M (n=16) 2.61 1.09 0.67-5.38 0.67 4.28 0.48"
F (n=43) 2.72 2.10 0.51-10.11 0.61 8.12
9-13y M (n=19) 4.01 2.58 1.58-12.95 1.58 6.16 0.71
F (n=22) 3.77 1.05 1.52-5.48 1.57 5.47
13-18y M (n=34) 3.86 2.12 1.15-10.88 1.37 9.99 0.59"
F (n=21) 4.01 2.06 0.62-9.18 0.62 6.75
Distensibility <1y M (n=16) 0.009 0.004 0.003-0.020 0.003 0017 0.71°
(dyn™.cm?.107) F (n=11) 0.008 0.003 0.004-0.017 0.003 0.016
1-5y M (n=18) 0.015 0.012 0.004-0.052 0.003 0030 0.40
F (n=15) 0.011 0.005 0.004-0.020 0.004  0.020
5-9y M (n=16) 0.011 0.005 0.005-0.029 0.004 0021 055
F (n=43) 0.014 0.010 0.002-0.050 0.002  0.039
9-13y M (n=19) 0.008 0.004 0.002-0.015 0.002 0014 0.78
F (n=22) 0.006 0.002 0.004-0.015 0.004  0.015
13-18y M (n=34) 0.007 0.003 0.002-0.018 0.002 0015 057
F (n=21) 0.008 0.008 0.002-0.041 0.002  0.019

1: Mann-Whitney test, 2: Student t test, F: female, M: male, y: year, SD: standart deviastion

Table 4. Table showing the correlation relationship of aortic stiffness parameters with various parameters

Parameters r value p value Parameters r value p value
AS ADs -0.04 0.55¢ Stiffness ADs 0.12 0.07}
ADd -0.31 0.000* ADd 0.38 0.000?
Stiffness -0.91 0.000* AS -0.91 0.000?
Distensibility 0.88 0.000" Distensibility -0.97 0.000*
Age -0.07 0.36 Age 0.15 0.02
BSA -0.07 0.32¢ BSA 0.17 0.01*
BMI 0.02 0.73 BMI 0.03 0.652
SBP -0.04 0.51! SBP 0.21 0.002!
DBP -0.12 0.07* DBP -0.006 0.93!
LVmass -0.02 0.72} LVmass 0.12 0.07}
EF 0.07 0.04! EF -0.10 0.13*
E/A ratio 0.19 0.005% E/A ratio -0.15 0.02*
Parameters r value p value
Distensibility ~ ADs -0.27 0.000*
ADd -0.51 0.000*
AS 0.88 0.000?
Stiffness -0.97 0.000?
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Age

BSA
BMI
SBP
DBP
LVmass
EF

E/A ratio

-0.30 0.000?
-0.32 0.000*
-0.19 0.0072
-0.40 0.000?
-0.17 0.01*

-0.27 0.000!
0.21 0.002}
0.13 0.05*

1: spearman’s test, AS: aortic strain, ADs: systolic diameter of aorta, ADd: diastolic diameter of aorta, BSA: body surface area,
SBP: systolic blood pressure, DBP: diastolic blood pressure, LV: left ventricle, EF: ejection fraction, E: left ventricle early filling

velocity, A: left ventricle late filling velocity
4. Discussion

The most basic result of our study is that aortic
elasticity parameters differ according to age and sex
in healthy children without obesity, without a family
history of cardiovascular or other chronic diseases,
and with normal ventricular function. Aortic
elasticity decreases during puberty. This shows that
hormonal status and puberty affect aortic elasticity.

The vascular system exhibits different structural and
functional characteristics. Large elastic arteries
provide constant blood flow in diastole and store
blood during systole (1). Aortic stiffness has a strong
predictive value independent of the risk of
cardiovascular diseases. A relationship exists
between central aortic stiffness and arterial stiffness
(17). The embryonal development of the ascending
aorta, isthmus aorta, and descending aorta are
different (31). Although their histological structures
are similar, the negative correlation of distensibility
and stiffness with blood pressure in our study
supports this. Maintaining blood pressure may have
a positive effect on preserving aortic elasticity (32).
The ventricular function plays an important role in
ensuring the continuity of this function. Aortic
elasticity is closely associated to left ventricular
function (33, 34). In our study, left ventricular
systolic and diastolic function parameters were
studied for this purpose. The correlation between
ventricular function and aortic elasticity parameters
in our study supports this finding.

Many imaging methods are used to evaluate aortic
stiffness (4, 18-21, 30). They have advantages and
disadvantages. Pulse wave velocity (PWV) is the
gold standard for evaluating aortic stiffness (19).
PWV can be measured by sonographic methods,
magnetic resonance imaging (MRI) or computed
tomography (CT), echocardiography, or invasively.
Studies have shown that invasive and noninvasive
measurements have similar values (35).

The normal ranges of aortic elasticity parameters
measured from the ascending aorta in healthy
children have been little studied in the literature

(22). In the current study, aortic distensibility and
stiffness parameters were measured using aortic
diameters and a special software program,
considering the fields produced by the device and
blood pressure values (22). A large-scale study
including children and adults evaluated aortic
elasticity by measuring PWV using a sonographic
method (36). Although PWV measurement is
considered the gold standard for the evaluation of
aortic elasticity, it has some disadvantages (19).
First, a special device is required for the
measurements using this method. In the evaluations,
the distance between peripheral arteries was
calculated by measurement. However, owing to the
angle of the arteries, the distance between their
projections on the skin may not reflect the actual
measurement. Another disadvantage is that the
process is time-consuming (37, 38).

It is unclear whether the parameters used to evaluate
aortic elasticity are superior. Aortic strain is the
change in the aortic diameter during systole and
diastole. Aortic distensibility is the change in aortic
diameter corresponding to the change in pulse
pressure. Aortic stiffness is the change in blood
pressure corresponding to the change in aortic
diameter. Distensibility and stiffness were inversely
proportional (30). In our study, although there was a
significant correlation between aortic strain, left
ventricular function parameters, and diastolic aortic
diameter, no correlation was found between blood
pressure, age, and left ventricular mass. There was a
significant correlation between aortic distensibility
and aortic diameter, blood pressure, age, BSA, BMI,
left ventricular mass, and left ventricular function
parameters. Aortic stiffness significantly correlated
with diastolic aortic diameter, systolic blood
pressure, age, and left ventricular diastolic function
parameters. It is unclear which parameter is used to
evaluate the elasticity of the aorta. However, this
distinction was not the subject of the present study.
Studies have shown a close relationship between
aortic elasticity and heart function, blood pressure,
and aortic diameters (39). In our study, the
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correlation between aortic elasticity parameters,
such as aortic distensibility, left ventricular function,
aortic diameter, and blood pressure, and the strong
correlation of distensibility with aortic stiffness
brings to the fore the use of distensibility in clinical
practice. A previous study reported that aortic
distensibility was the best parameter among aortic
elasticity parameters for showing atherosclerosis
(34). To address this issue, it is necessary to change
the study design and design in which the parameters
can be used.

The aorta's elastic function decreases with age.
Although the histological structures of the
ascending, isthmus, and descending aorta were
similar, they developed embryonically from
different formations. With advancing age, the
medium layer increased. The most significant
increase occurs in the ascending aorta, and the
elasticity of the ascending aorta decreases (31). In
our study, in line with the literature, aortic elasticity
decreased with aging (22, 40).

One of the striking results of our study is that aortic
strain and distensibility are higher in girls and
stiffness is higher in boys after the age of 9. This
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