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Abstract
BACKGROUND: The reliability and validity of echocardiography are critical issues. Day and age, defining 
normal cases necessitates expressing natural physiological differences, including ethnicity. 
OBJECTIVE: We are persuaded to evaluate average values in mitral and tricuspid valves in the Iranian 
population because only a few studies have been conducted to obtain average measures in echocardiography.
METHOD: This six-month study was conducted in a tertiary center’s echocardiography lab. This study 
included 87 healthy Iranian volunteers who had no health issues. The tricuspid and mitral valves were 
examined using three and two-dimensional echocardiography. The investigated indicators produced normal 
data. The cases were divided into six age groups with a 12-year age gap. 
RESULTS: The participants ranged in age from 18 to 90, with 35 males (40/2 %) and 52 females (59/8%). 
By comparing tricuspid and mitral valve indices, this study found a difference between men and women 
(P<0.05). Furthermore, a difference in MV3D1, MV2CH1, MVPLAX1, MV3D2, MV4CH1, MV2CH1, MV 
ALAX2, MV2CH2, MV TENTING AREA, MV AREA indices at the mitral valve, and SAX2 TV4CH1, TV4CH2, 
TVSAX1, TVRVIF2 indices at the tricuspid valve was observed in various age groups (P-value<0.05).
CONCLUSIONS: Our findings confirmed that gender and age impacted echocardiographic parameters, 
with a trend of decreasing measurements after 65 years of age and the most significant dimensions obtained 
after 42 years of age.
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Introduction
The ability of  a test to diagnose disorders 

accurately determines its effectiveness. Test 
reliability and validity are unquestionably 
significant issues in all medical tests, including 
echocardiography1. Diagnosing abnormalities 
is directly pertinent to the definition of  normal 
cases and necessitates the expression of  natural 
physiological differences such as age, body size, 
gender, and ethnicity. Several studies have been 
conducted to obtain normal echocardiography 

measures associated with age, sex, height, 
weight, and body surface parameters. 

In contrast, only a few studies have taken 
ethnicities into account.

Reference values from the crowds of  
Western Europe, the United States, and the 
Caucasus were obtained to evaluate the size of  
cavities and structures by echocardiography 
per standard guidelines2. Because ethnicity 
is an essential factor in this matter, different 
sizes were obtained in various studies, such as 
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those conducted in Japan3.
Another example is the Iranian population, 

where studies for determining normal values 
are scarce. A study was recently conducted on 
368 normal individuals aged 30 to 70, the first 
and most extensive research performed in 
Iran. The left ventricular ejection fraction and 
cavity size were investigated; as a result, the 
average values were lower than those reported 
in conventional guidelines4. 

As a result, using general scales from other 
ethnicities for a specific ethnicity to determine 
the difference between normal or abnormal 
heart cavity size and function could lead to 
inappropriate clinical decisions. This study 
was conducted on a group of  Iranians to 
focus on the morphological evaluation of  two 
valves. Three-dimensional echocardiography 
is becoming increasingly important in the 
diagnosis of  valvular heart disease. The 
mitral and tricuspid annuli were studied 
quantitatively. Because, unlike the mitral 
and aortic valves, the tricuspid valve cannot 
be completely viewed and studied using 
2D echocardiography, three-dimensional 
echocardiography plays an important role 
in determining the status of  this valve. The 
tricuspid valve must also be evaluated to 
diagnose mitral valve diseases5.

This six-month cross-sectional study 
was conducted in a tertiary center’s 
echocardiography lab. It included 87 healthy 
Iranians with no health issues such as heart 
disease, history of  hypertension, diabetes 
mellitus, or dyslipidemia. The IE33 scanner 
(Philips Ultrasound, Bottell, WA, USA) and 
the X5S matrix probe were used to perform 
three-dimensional echocardiography.The 
images of  the tricuspid and mitral valves were 
taken from the apical four-chamber view in 
3d-zoomed and full volume modes over four 
consecutive beats while the patients were 
asked to hold their breath. The captured 
images were then cropped and rotated (using 
Qlab 9.1 software) to provide an en-face view 

of  the valve from the atrial side. Subsequently, 
the images of  the mitral and tricuspid annulus 
were reconstructed using MPR (Multiplanar 
Reconstruction), and measuring processes 
(maximum and minimum diameter and 
surface determination) were implemented.

Each echocardiography test measured and 
recorded the following parameters:

Tricuspid valve
The longitudinal and transverse diameters 

(RAD1, RAD2), RA area, and volume (RAV) 
of  the right atrium were measured in an apical 
four-chamber view.

The dimensions of  the tricuspid annulus 
were measured using two-dimensional echo 
at end-diastole and end-systole in the apical 
four-chamber view (TV4CH1, TV4CH2), 
right ventricular (RV) inflow view (TVRVIF1, 
TVRVIF2), and short axis view (TV SAX1, 
TV SAX2) at aortic valve level, from one 
annulus corner to the opposite side (at the 
hinge point of  the leaflets). Each viewpoint 
yielded two measurements (a minor and 
major dimension). Anterior-posterior and 
lateral-medial diameters and cross-sections 
of  the tricuspid annulus (in en-face views) 
were measured using 3D echocardiography 
(TV3D1, TV3D2, TV; TV; Figure 1).

Mitral valve
The mitral annulus diameters were 

measured at the hinge points of  the leaflets 
at end-diastole and end-systole using two-
dimensional echo in the apical four-chamber 
view (MV4CH1, MV4CH2), apical two-
chamber view (MV2CH1, MV2CH2) and 
parasternal long axis view (MVPLAX1, 
MVPLAX2). In each viewpoint, two 
measurements were obtained as minor and 
major dimensions.

The anterior-posterior and lateral-medial 
diameters and the cross-section of  the mitral 
annulus (in en-face views) were measured using 
3D echocardiography (MV3D1, MV3D2, and 
MV Area; See Figure 2).

The tenting diameter and area were also 
measured in the parasternal long-axis view. 

Materials and Methods
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Statistical Analysis
SPSS 16 software was used to analyze 

statistical data. The numbers and frequencies 
were evaluated using descriptive statistics. 
Furthermore, the Kolmogorov-Smirnov test 
was used to determine the normal distribution 

of  data. The Chi-square or Fisher’s exact 
test was used for comparing qualitative 
variables, and for comparing quantitative 
variables, the independent t-test or non-
parametric equivalent was used. In addition, 
we used ANOVA or the Kruskal-Wallis test to 

 
Figure 1. Medial-lateral (TV3D2) and anterior-posterior (TV3D1) diameters (white arrows in figures A and B) and 
cross-section area (figure C) of the tricuspid valve annulus (in en-face view, using 3D echocardiography are assessed

 
Figure 2. Anterior-posterior (MV3D1) and medial-lateral (MV3D2) diameters and cross-section area of the mitral 
valve annulus (in en-face views, applying 3D echocardiography and MV AREA are evaluated
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compare quantitative variables between three 
or more groups. A P-value of  0.05 or less was 
considered statistically significant.

The 87 participants ranged in age from 18 
to 90 and were divided into six age groups with 
a 12-year age gap. There were 35 males (40.2%) 
and 52 females (59.8%), and the average 
weight and height were 82.5 kg and 169.5 cm, 
respectively. Tables 1 and 2 show demographic 
data and distribution patterns based on age 
and gender. Only in Height and BSA were 
significant differences in demographic data 
between the two sexes (P-value <05, P-value 

<0/0001).
Tables 3 and 4 show all tricuspid and mitral 

annulus measurements, regardless of  age and sex. 
The indexed area of  the tricuspid and mitral 

annulus did not differ significantly between 
male and female cases. 

Table 5 displays all other indexed data. 
The absolute values (no indexing) are shown 
in Supplementary Table 1. Males and females 
had significantly different absolute and 
indexed end-diastolic diameters of  the mitral 
annulus (MV4CH1). Males had significantly 
higher absolute values of  MV3D1, MV4CH1, 
MV4CH2, MVPLAX1, MV2CH2, and 
MVALAX2 were substantially higher in males 
(Supplementary Table 1). 

Results

Table 1. Distribution of samples by age group and sex

Table 2. Different demographic data of samples by sex

All data presented in mean ± SD

Male cases had higher absolute values for 
TV3D1, TV3D2, RAD2, RA AREA, RAV, 
TV SAX1, TV SAX2, TV4CH2, TV4CH1, 
and TVRVIF1 were more considerable in 
male cases (Supplementary Table 1). However, 
only the indexed TV3D1 showed significant 
differences regarding sex groups (Table 5).

Table 6 displays the measurements in 
various age groups (with the not-indexed 
values in Supplementary Table 2). Data analysis 
revealed a downward trend in size after 65 
years of  age. Also, it is revealed that the most 
significant dimensions were obtained after 42.

N (%) Number (F/M) Group 
18 (20.7) 10/8  18-29 1 

23 (26.4)         13/10  30-41 2 
   15 (17.2)         7/8  42-53 3 
 18 (20.7)        15/3  54-65 4 
 5 (5.70)          3/2  66-77 5 
 8 (9.20)         4/4 78-89 6 

 

 

 

 

 

 

 

P value Female Male Data 
0.85 47.3 ± 17.5 44.5 ± 19.2 Age (y) 
0.05 161.6 ± 7.4 173.4 ± 10.9 Height(cm) 
0.07 67.4 ± 11.6 78.7 ± 15.1 Weight (Kg) 

<0.0005 1.61 ± 0.07 1.73 ± 0.11 BSA(m2) 
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Table 3. Measures of Central Tendency and variability of the investigated indicators in Tricuspid Valve

TV3D1: TV annulus diameter in anterior-posterior aspect, in en-face view, using 3D echocardiography, TV3D2: 
TV annulus diameter in lateral-medial diameters, in en-face view, using 3D echocardiography, RAD1: Right atrium 
diameter (longitudinal diameter), RAD2: Right atrium diameter (transverse diameter), RAV: Right atrial volume, 
TV4CH1: Tricuspid annulus dimension in apical four-chamber view (end-diastole), TV4CH2: Tricuspid annulus 
dimension in apical four-chamber view (end-systole), TVRVIF1: Tricuspid annulus dimension in RV inflow view 
(end-diastole), TVRVIF2: Tricuspid annulus dimension in RV inflow view (end-systole), TV SAX1: Tricuspid annulus 
dimension in short axis view, at aortic valve level (end-diastole), TV SAX2: Tricuspid annulus dimension in short axis 
view, at aortic valve level (end-systole)

Table 4. Measures of Central Tendency and variability of the investigated indicators in the Mitral valve

MV3 D1: MV annulus diameter in anterior-posterior aspect, in en-face view, using 3D echocardiography, MV3 D2: MV annulus 
diameter in medial-lateral dimension, in en-face view, using 3D echocardiography, MV area: cross-section of the tricuspid annulus 
(in en-face views, using 3D echocardiography, MV4CH1: Mitral annulus dimension in apical four-chamber view (end-diastole), 
MV4CH2: Mitral annulus dimension in apical four-chamber view (end-systole), MV2CH1: Mitral annulus dimension in apical 
two-chamber view (end-diastole), MV2CH2: Mitral annulus dimension in apical two-chamber view (end-systole), MVPLAX1: 
Mitral annulus dimension in parasternal long axis view(end-diastole), MVPLAX2: Mitral annulus dimension in parasternal long 
axis view(end-systole), MVALAX1: Mitral annulus dimension in apical long axis view(end-diastole), MVALAX1: Mitral annulus 
dimension in apical long axis view(end-diastole)

    Mean ± SD       Range Parameter 
3.40 ± 0.3 2.60-4.20 TV3D1(cm) 
2.50 ± 0.3 1.70-3.4 TV3D2(cm) 
4.10 ± 0.5 3.00-5.20 RAD1(cm) 
3.70 ± 0.5 2.60-5.30 RAD2(cm) 
14.2 ± 2.7 9.00-21.00 )2RA AREA (cm 

36.4 ± 11.9 15.0-70.0 )3RAV (cm 
6.90 ± 1.0 3.80-9.20 )2TV annulus AREA (cm 
3.08 ± 0.3 2.50-3.90 TV4CH1(cm) 
2.40 ± 0.3 1.80-3.20 TV4CH2(cm) 
3.30 ± 0.4 2.50-4.20 TVRVIF1(cm) 
2.70 ± 0.4 1.70-3.70 TVRVIF2(cm) 
3.30 ± 0.3 2.70-3.80 TV SAX1(cm) 
2.80 ± 0.4 1.90-3.50 TV SAX2(cm) 

 

    Mean ± SD       Range Parameter 
3.1 ± 0.2 2.5-3.0 MV3D1 (cm) 
2.20 ± 0.3 1.72-3.2 MV3D2 (cm) 

0.30 ± 0.09 0.10-0.6 MV tenting D(cm) 
0.40 ± 0.1 0.20-0.7 )2MV tenting Area (cm 
5.40 ± 0.8 3.70-8.0 )2MV annulus AREA (cm 
3.07 ± 0.2 2.50-3.7 MV4CH1 (cm) 
2.70 ± 0.3 2.00-3.4 MV4CH2(cm) 
2.80 ± 0.3 2.10-3.4 MV PLAX1(cm) 
2.50 ± 0.3 1.80-3.1 MV PLAX2(cm) 
3.01 ± 0.3 2.50-3.7 MV2CH1(cm) 
2.70 ± 0.3 1.70-3.4 MV2CH2(cm) 
2.50 ± 0.3 2.10-2.9 MV ALAX1(cm) 
2.20 ± 0.2 1.90-2.6 MV ALAX2(cm) 
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Measuring the dimensions of  valves, and 
obtaining optimal results and methods, is a broad 
field of  study. Cardiologists have embarked on a 
new path of  diagnosing and treating valvular heart 
disorders, particularly those affecting the mitral 

and tricuspid valves. This new path necessitates 
recording the normal data to define the cut-off  
points for abnormal values and dimensions at 
the time of  therapeutic intervention. However, 
due to the complex and uneven structure of  the 
valves, even using echocardiography to evaluate 
them would be difficult 6. 

Table 5. Difference between men and female in tricuspid and mitral valves annulus dimension (all indexed to body 
surface area)

TV3D1: TV annulus diameter in anterior-posterior aspect, in en-face view, using 3D echocardiography, TV3D2: 
TV annulus diameter in lateral-medial diameters, in en-face view, using 3D echocardiography, RAD1: Right atrium 
diameter (longitudinal diameter), RAD2: Right atrium diameter (transverse diameter), RAV: Right atrial volume, 
MV3D1: MV annulus diameter in anterior-posterior aspect, in en-face view, using 3D echocardiography, MV3D2: MV 
annulus diameter in medial-lateral dimension, in en-face view, using 3D echocardiography, MV area: cross-section of 
the tricuspid annulus (in en-face views, using 3D echocardiography.
*Independent sample T test
¥ Mann-Whitney U test

Discussion

p-value* 
Female 
N=52 

Male 
N=35 

Parameters 
N=87 

0.08 1.78 ± 0.1 1.71 ± 0.1 MV3D1  
<0.001 1.31 ± 0.1 1.16 ± 0.1 MV3D2  

0.14 0.22 ± 0.05 0.20 ± 0.04 MV tenting D  
0.07 0.27 ± 0.06 0.24 ± 0.06 MV tenting Area  
0.10 3.10 ± 0.4 2.94 ± 0.3 MV annulus Area  
0.10 1.80 ± 0.1 1.70 ± 0.1 MV4CH1 
0.50 1.58 ± 0.1 1.56 ± 0.1 MV4CH2 
0.08 1.64 ± 0.1 1.55 ± 0.2 MVPLAX1 
0.04 1.49 ± 0.2 1.39 ± 0.1 MVPLAX2 

0.009 1.74 ± 0.1 1.60 ± 0.2 MV2CH1 
0.10 1.56 ± 0.1 1.48 ± 0.1 MV2CH2 
0.40 2.18 ± 0.2 1.51 ± 0.1 MVALAX1 
0.90 1.33 ± 0.1 1.34 ± 0.1 MVALAX2 

0.041 2.00 ± 0.2 1.88 ± 0.2 TV3D1 
0.74 1.46 ± 0.1 1.42 ± 0.2 TV3D2 

0.008 2.44 ± 0.2 2.21 ± 0.2 RAD1  
0.83 2.03 ± 0.2 2.21 ± 0.4 RAD2  

0.20¥ 7.76 ± 1.27 8.23 ± 1.52 RA Area  
0.001¥ 18.5 ± 4.95 22.8 ± 6.49 RAV  
0.30 3.92 ± 0.5 3.84 ± 0.4 TV annulus Area 

0.50¥ 1.75 ± 0.2 1.72 ± 0.2 TV4CH1 

0.61 1.42 ± 0.2 1.44 ± 0.1 TV4CH2 
0.41 1.90 ± 0.2 1.84 ± 0.3 TVRVIF1 
0.42 1.60 ± 0.2 1.55 ± 0.2 TVRVIF2 
0.61 1.89 ± 0.2 1.86 ± 0.2 TVSAX1 
0.70 1.61 ± 0.2 1.59 ± 0.2 TVSAX2 
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Table 6. Difference between men and female at mitral and tricuspid valves (all indexed to body surface area)

TV3D1: TV annulus diameter in anterior-posterior aspect, in en-face view, using 3D echocardiography, TV3D2: 
TV annulus diameter in lateral-medial diameters, in en-face view, using 3D echocardiography, RAD1: Right atrium 
diameter (longitudinal diameter), RAD2: Right atrium diameter (transverse diameter), RAV: Right atrial volume, 
MV3D1: MV annulus diameter in anterior-posterior aspect, in en-face view, using 3D echocardiography, MV3D2: MV 
annulus diameter in medial-lateral dimension, in en-face view, using 3D echocardiography, MV area: cross-section of 
the tricuspid annulus (in en-face views, using 3D echocardiography.
*ANOVA test
¥ Kruskal-Wallis test

 Different Age Groups  
Parameters 

     N=87 
18-29 
N=18 

30-41 
N=23 

42-53 
N=15 

54-65 
N=18 

66-77 
N=5 

78-89 
N=8 

P value* 

MV3D1 1.66 ± 0.1 1.68 ± 0.1 1.93 ± 0.1 1.86 ± 0.1 1.86 ± 0.1 1.76 ± 
0.1 

<0.001 

MV3D2 1.21 ± 0.1 1.19 ± 0.1 1.38 ± 0.1 1.36 ± 0.1 1.31 ± 0.1 1.28 ± 
0.1 

0.05 

MV tenting D  0.18 ± 0.03 0.19 ± 0.05 0.29 ± 0.06 0.22 ± 0.06 0.20 ± 0.03 0.20 ± 
0.04 

<0.001 

MV tenting 
area  

0.26 ± 0.05 0.24 ± 0.07 0.31 ± 0.02 0.29 ± 0.02 0.25 ± 0.03 0.26 ± 
0.06 

0.22 

MV annulus 
area  

2.88 ± 0.2 2.81 ± 0.3 3.20 ± 0.4 3.23 ± 0.2 3.26 ± 0.5 3.23 ± 
0.4 

0.002 

MV4CH1 1.615 ± 0.1 1.686 ± 0.1 1.949 ± 0.1 1.909 ± 0.1 1.836 ± 0.1 1.708 
± 0.1 

<0.001 

MV4CH2 1.57 ± 0.1 1.53 ± 0.1 1.66 ± 0.2 1.59 ± 0.1 1.60 ± 0.1 1.55 ± 
0.1 

0.30 

MVPLAX1 1.50 ± 0.1 1.53 ± 0.2 1.84 ± 0.1 1.74 ± 0.3 1.60 ± 0.1 1.58 ± 
0.1 

0.022 

MV2CH1 1.74 ± 0.1 1.60 ± 0.1 1.81 ± 0.2 1.92 ± 0.1 1.70 ± 0.1 1.59 ± 
0.1 

0.036 

MVALAX1 1.46 ± 0.05 1.69 ± 0.1 1.54 ± 0.1 1.56 ± 0.1 2.72 ± 0.2 1.43 ± 
0.1 

0.91 

MVALAX2 1.36 ± 0.03 1.36 ± 0.1 1.37 ± 0.02 1.36 ± 0.1 1.30 ± 0.1 1.33 ± 
0.1 

0.93 

MVPLAX2 1.44 ± 0.1 1.38 ± 0.2 1.64 ± 0.1 1.51 ± 0.3 1.45 ± 0.2 1.45 ± 
0.1 

0.19 

MV2CH2 1.61 ± 0.1 1.48 ± 0.1 1.53 ± 0.3 1.69 ± 0.1 1.55 ± 0.1 1.480 
± 0.2 

0.45 

TV3D1 1.86 ± 0.2 1.86 ± 0.2 2.17 ± 0.2 2.09 ± 0.2 1.97 ± 0.2 1.89 ± 
0.2 

0.036 

TV3D2  1.36 ± 0.1 1.38 ± 0.1 1.47 ± 0.1 1.47 ± 0.1 1.52 ± 0.1 1.52 ± 
0.1 

0.06 

RAD1  2.22 ± 0.3 2.16 ± 0.3 2.72 ± 0.4 2.64 ± 0.3 2.52 ± 0.2 2.31 ± 
0.2 

<0.001 

RAD2  2.03 ± 0.2 2.08 ± 0.3 2.13 ± 0.3 2.18 ± 0.3 2.04 ± 0.2 2.06 ± 
0.3 

0.91 

RA AREA  7.37 ± 1.2 7.76 ± 1.2 8.26 ± 1.9 8.95 ± 2.1 8.21 ± 1 8.21 ± 
1.4 

0.22¥ 

RAV  18.7 ± 4.9 20.3 ± 5.7 19.6 ± 7.2 22.0 ± 6.8 20.7 ± 5.4 22.0 ± 
7.1 

0.56¥ 

TV annulus 
AREA  

3.87 ± 0.6 3.81 ± 0.5 3.86 ± 0.4 3.90 ± 0.8 3.97 ± 0.5 3.94 ± 
0.4 

0.96 

TV4CH1 1.63 ± 0.1 1.63 ± 0.2 1.99 ± 0.3 1.99 ± 0.1 1.85 ± 0.2 1.69 ± 
0.1 

<0.001¥ 

TV4CH2 1.40 ± 0.1 1.36 ± 0.2 1.57 ± 0.2 1.72 ± 0.5 1.41 ± 0.2 1.44 ± 
0.1 

0.020 

TVRVIF1  1.74 ± 0.1 1.81 ± 0.3 2.01 ± 0.3 2.04 ± 0.3 1.93 ± 0.2 1.92 ± 
0.3 

0.22 

TVRVIF2 1.46 ± 0.2 1.61 ± 0.3 1.62 ± 0.3 1.52 ± 0.3 1.60 ± 0.2 1.67 ± 
0.2 

0.034 

TVSAX1 2.03 ± 0.2 1.82 ± 0.3 1.74 ± 0.002 2.03 ± 0.2 1.76 ± 0.2 1.90 ± 
0.1 

0.001 

TVSAX2 1.80 ± 0.2 1.59 ± 0.2 1.61 ± 0.008 1.44 ± 0.1 1.50 ± 0.2 1.59 ± 
0.1 

0.000 
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Because this study focuses on morphometric 
measurements of  heart valves in the general 
population, we have worked hard to eliminate 
previous flaws. As a result, both the tricuspid 
and mitral valves’ underneath the structure 
have been considered in the measurement 
processes using echocardiography. Finally, 
unlike previous studies, the effect of  age, 
gender, height, and weight on Iranian ethnicity 
was investigated. As previously stated, only a 
few studies on heart valves have taken height, 
weight, age, gender, and ethnicity into account. 
Sadeghpour et al. studied 368 normal cases 
between the ages of  30 and 70, and this was 
the first relevant study in Iran. However, this 
study concentrated on LVEF (left ventricular 
ejection fraction) and other heart cavities. The 
mean values obtained were lower than those 
reported in the guidelines 4.

Moreover, Peterson et al. studied the effect 
of  BMI on the left ventricle in 20 obese and 
31 lean women. They concluded that obese 
women have thicker heart walls and lower 
systolic and diastolic function than thin 
women 7. Given the findings, it is unsurprising 
that these parameters could influence mitral 
and tricuspid ring size.

Moreover, Diamon et al. researched a 
population of  700 people in Japan, including 
males and females aged 20-79, by applying an 
echocardiography study to record normal data. 
They concluded that age impacts parameter 
changes 8. Camacho et al. also collected and 
registered normal data by performing the 
echocardiography on 274 healthy individuals 
aged from 1 to 73 years in the Mexican 
population. They declared that age and BMI 
parameters affect heart size 9.

The effect of  gender on measured 
parameters was demonstrated in the current 
study’s morphometric analysis of  the tricuspid 
valve by echocardiography. In this regard, 
absolute values of  TV3D1, TV3D2, RA Area 
and volume, TV annulus AREA, TV4CH1, 
TV4CH2, TV SAX1, TV SAX2, and TV 
RVIF1 were higher in males. However, after 
normalization for BSA, only TV3D1, 
RAD1, and RAV were significantly higher in 
females. Similarly, Ekkehard et al. discovered 

that gender influences RA Area size and 
concluded that it is more significant in men 
than in women 10. Foppa and colleagues also 
confirmed that males have higher RAV and 
RAV indices than females 11. Like the previous 
study, Alicia and colleagues concluded that 
age did not affect RAV and RAV indexes 12.

Furthermore, Neda Rastegar et al. 
demonstrated that gender affects TV4CH1 
and TV4CH2 parameters, which were 
higher in men than women 13. Accordingly, 
Miglioranza M.H. et al. discovered that TV 
SAX is more prominent in men. Markedly, 
they stated that the effect of  gender on RVIF 
TV is higher in men than in women 14. 

Relatedly, Ancona and colleagues 
distinguished that RAD2 is higher in men 
than women. However, gender did not 
affect the measurement after adjusting for 
BSA. Furthermore, they demonstrated that 
males have a larger TV Area than females 15. 
Furthermore, when the effect of  age on the 
tricuspid valve indices was examined, it was 
discovered that age affected the dimensions, 
which peaked in the third age group of  42 
years and older, with a trend to decline after 
65 years of  age. 

In this regard, Marcelo et al. confirmed that 
age affects TV SAX 16. Similarly, Miglioranza 
et al. reaffirmed the effect of  age on RVIF 
TV 16.

The findings in the age distribution 
were similar regarding the mitral annulus 
measurement. Furthermore, this study found 
that gender affects MV3D1, MV4CH1, 
MV4CH2, MVPALAX1, MV2CH2, and 
MVALAX2 parameters, with men having high 
values and women having high values after 
adjusting for BSA. It is worth noting that all 
indices were higher in men. However, after 
normalization for BSA, the results reverse, 
except for RAV, which is consistent with the 
findings of  Willis et al.16.

Our findings confirmed that both gender and 
age impacted echocardiographic parameters, 
with a trend of  decreasing measurements 

Conclusion
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after 65 years of  age and the most significant 
dimensions obtained after 42 years of  age (ages 
between 42-65). Normalization for BSA may 
impact the data, with higher values detected in 
females than in their male counterparts.
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