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Summary

The influences of age, sex, and body size on echocardiographic measurements were examined in
119 normal subjects, aged 17~87 years. They were 60 males and 59 females. All subjects had. rou-
tine cardiovascular examinations including chest x-rays, electrocardiograms, and were free of cardio-
pulmonary disease.

The results showed significant inverse correlations between age and mitral valve E-F slope (r=
—0.603, p<0.001) and amplitude of C-E (r=—0.454, p<0.001). The ratio of C-A to C-E amplitude
(A/E ratio) was significantly correlated with age (r=0.623, p<0.001). Left ventricular diastolic dimen-
sion had a significant correlation (r=0.335, p<0.001) and systolic dimension a fair correlation (r=
0.247, p<0.05) with age, although right ventricular dimension (RVD) had an inverse correlation with
age (r=—0.262, p<0.01). Left ventricular outflow tract dimension, left atrial dimension, aortic root
dimension and calculated ejection fraction (EF), mean rate of circumferential fiber shortening (mVcf)
had no age-related change.

All these measurements were correlated well with height, weight and body surface area (BSA)
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in 42 young subjects, aged 20~29 years. Each dimension index, corrected for BSA, had no significant
correlation or lesser degree correlation with BSA, so that correcting dimension for BSA seems to be
useful in subjects during the same decade. In all 119 subjects, however, all dimensions had lesser degree
correlations with BSA than that in young subjects, aged 20-29 years. And all dimension indexes except
RVD index had highly significant inverse correlations with BSA in spite of correcting for BSA. These
indexes of elderly subjects were larger than those of younger subjects, since the BSA decreased with
age. So that, it should be carefull to evaluate of cardiac enlargement in elderly people on the basis of
corrected echocardiographic dimensions for BSA.

Sex differences were also examined in 21 males and 21 females, aged 20~29 years. Height, weight,
BSA, C-A amplitude and all measured dimensions were significantly larger in males than that in fe-
males. Sex difference of all dimensions seems to be due to difference of body size.

These results suggest that normal values of echocardiographic measurements were not only re-
lated to body size but also directly related to age.
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Fig. 1. Diagrammatic presentation of the points of echocardiographic measurements.

RV: right ventricle, RVD: right ventricular dimension, IVS: inter ventricular septum, LV: left
ventricle, LVDs: left ventricular systolic dimension, LVDd: left ventricular diastolic dimension,
OFTD: outflow tract dimension, AoD: aortic root dimension, LAD: left atrial dimension, LVPW:
left ventricular posterior wall.

Table 1. Sex differences of measurements in 42 normal subjects, aged
20~29 years

Male (N=21) Female (N=21) p value
Age (years) 24.1+2.6 23.4+2.3 N. S.
Height (cm) 169.1+5.9 156.3+4.7 <0.001
Weight (Kg) 60.0+5.8 49.0+4.8 <0.001
BSA (m? 1.70+0.11 1.47+0.08 <0.001
C-E amp (mm) 24.5+3.4 23.1+2.6 N. S.
C-A amp (mm) 15.9+3.6 13.9+2.6 <0.05
A/E ratio 0.64+0.10 0.60+0.07 N. S.
E-F slope (mm/sec) 114.6+21.0 114.7+21.6 N. S.
RVD (cm) 1.80+0.51 1.48+0.37 <0.05
OFTD (cm) 3.23+0.40 2.97+0.36 <0.05
LVDd (cm) 4.51+0.41 4.16+0.40 <0.01
LVDs (cm) 3.04+0.38 2.72+0.30 <0.01
LAD (cm) 2.95+0.32 2.64+0.38 <0.01
AoD (cm) 2.93+0.31 2.60+0.28 <0.001
EF (%) 68.7+7.3 71.2+7.4 N. S.
mVcf (circ/sec) 1.12+0.21 1.22+0.25 N. S.

Values are expressed as mean=+S.D.
BSA: body surface area, EF: ejection fraction, mVcf: mean rate of circumferential
fiber shortening, N.S.: not significant. The other abbreviations are the same as Fig. 1.
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Table 2. Correlation coefficients (r) between
echocardiographic measurements and height,
weight or body surface area in 42 subjects,
aged 20~29 years

Height Weight BSA
C-E amp 0.322% 0.261 0.263
C-A amp 0.359* 0.258 0.283
A/E ratio 0.242 0.144 0.184
E-F slope 0.147 0.132 0.146
RVD 0.321* 0.416** 0.409**
OFTD 0.386* 0.370* 0.384*
LVDd 0.527%%* 0.633%** 0.611%**
LVDs 0.561 %% 0.581 %k 0.606***
LAD 0.342% 0.586*** 0.530%**
AoD 0.571%** 0.557%** 0.572%%%
EF —0.236 —0.148 —0.211
mVcf —0.203 —0.115 —0.178

*p<0.05, **p<0.01, ***p<0.001
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Table 3. Correlation coefficients (r) between measurements and age, height, weight or
body surface area in 119 normal subjects, aged 17~87 years

Age Height Weight BSA
Age 1.000
Height —0.463%** 1.000
Weight —0.206* 0.656*** 1.000
BSA —0.360*** 0.859%** 0.942%** 1.000
C-E amp —0.454%** 0.340%** 0.152 0.248*
C-A amp 0.093 0.208* 0.189 0.202*
A/E ratio 0.623%** -0.115 0.059 —0.027
E-F slope —0.603*** 0.380%** 0.090 0.235*
RVD —0.262** 0.361%** 0.354*** 0.400%**
OFTD —0.005 0.130 0.031 0.064
LVDd 0.335%** 0.182 0.399%** 0.323%**
LVDs 0.247* 0.149 0.339%** 0.280**
LAD 0.020 0.074 0.289** 0.233*
AoD 0.041 0.272%* 0.401*** 0.382%**
EF —0.028 —0.024 —0.098 —0.085
mVef —0.029 —0.025 —0.013 —0.032

*p<0.05, **p<0.01, ***p<0.001

A/E RATIO
1.0}
0.5 F
. Y = 0.004X + 0,543
r=0.623 P< 0,001
O 1 1 1 1 1 i A 1 L
10 20 30 40 S0 60 70 80 90

AGE cyrs)

Fig. 2. The relationship between the ratio of amplitude of mitral valve movement and age.
Regression line for predicting the A/E ratio (Y) from known values of age (X). A/E ratio: the
radio of C-A to C-E amplitude of mitral valve motion.
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Fig.3 The relationship between the rate of mitral valve diastolic closure (E-F slope) and

age.

Regression line for predicting the E-F slope (Y) from known values of age (X). E-F slope is reduced

significantly with age.
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Table 4. Correlation coefficients (r) between
dimension index and body surface area

Dimension 20—29 yrs (N=42) 17—87yrs (N=119)

index r p value r p value
RVD/BSA 0.101 N.S. 0.106 N.S.
OFTD/BSA —0.247 N. S. —0.437 <0.001
LVDd/BSA —0.345 <0.05 —0.547 <0.001
LVDs/BSA —0.096 N. S. —0.412 <0.001
LAD/BSA —0.183 N. S. —0.423 <0.001
AoD/BSA  —0.160 N. Ss. —-0.379 <0.001
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Table 5. Mean values of dimension indexes arranged by age

Age
(yrs.)

RVD/BSA
(cm/m?)

OFTD/BSA

(em/m?)

LVDd/BSA
(cm/m?)

LVDs/BSA
(cm/m?)

LAD/BSA

(cm/m?)

AoD/BSA
(cm/m?)

20—29
30—39
40—49
50—59
60—69
70—87

1.04+0.26 (42)
0.95+0.22(21)
1.05+0.33(18)
0.950.33(20)
0.93+0.18( 8)
0.85+0.19( 6)

1.97+0.24 (42)
2.06+0.45 (21)
2.07+0.43(18)
2.000.48 (20)
2.17+0.65( 9)
2.37+0.27( 6)

2.75+0.25(42)
2.9114+0.24(21)
2.91+0.28(18)
2.99:+0.30(20)
3.23+0.32( 9)
3.75+0.36( 6)

1.83+0.19 (42)
1.84£0.25(21)
1.92:£0.29(18)
1.980.28(20)
2.1420.34( 9)
2.48+0.17( 6)

1.77+0.20 (42)
1.64+0.26(21)
1.79+£0.34(18)
1.82+0.27(20)
1.87+0.27( 9)
2.05+0.59( 6)

1.75+0.18 (42)
1.71+0.33(19)
1.86+0.21(16)
1.87+0.23(20)
1.9840.23( 9)
2.06+0.26( 5)

Values are expressed as mean=+S.D.,

( ): number in parenthesis indicates.
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