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Figure 1. Correlation of maximum and minimum LAV index using RT3DE with age

 
 Figure 2A. Correlation of maximum LAV using RT3DE with age and increasing BSA 

 
 Figure 2B. Correlation of minimum LAV using RT3DE with age and increasing BSA 
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 Figure 2C. Correlation of LA distensibility using RT3DE with age and increasing BSA 

 
 Figure 3. The agreement of LAV measurements between RT3DE and 2DE 

 
Figure 4. Intra-observer variability 
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Figure 5. Inter-observer variability 
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Table 1 Clinical characteristics  

BSA, body surface area; BP, blood pressure 

Data are expressed as mean ± SD or as number (percentage) 

 

Table 2 2D echocardiographic measurements  

Age group 

(years) 

 Total subjects (n = 345) 

over all 
0 - 5 5 – 10 10 – 20 20 – 40 40 – 60 60 - 80 

P value 
n 16 107 82 59 42 39 

men 166 (48%) 9 (56.3%) 51(47.7%) 39 (47.6%) 26 (44.1%) 20 (47.6%) 21 (53.8%) < 0.0001 

BSA (m
2
) 1.3 ± 0.37 0.50 ± 0.16 0.94 ± 0.14 1.29 ± 0.22 1.61 ± 0.18 1.61 ± 0.15 1.58 ± 0.13 < 0.0001 

Height (cm) 143.5 ± 23.0 84.0 ± 18.0 124.8 ± 9.1 148.6 ± 11.9 164.4 ± 9.7 162.6 ± 8.0 158.3 ± 7.9 < 0.0001 

Weight (kg) 41.2 ± 17.3 11.0 ± 4.4 25.5 ± 6.4 40.8 ± 11.2 56.9 ± 9.7 58.2 ± 8.7 57.2 ± 7.3 < 0.0001 

Heart Rate 

(beats/min) 
78.6 ± 15.2 102.8 ± 22.3 79.2 ± 11.5 73.2 ± 13.7 82.6 ± 14.8 77.3 ± 13.3 73.8 ± 14.9 < 0.0001 

Systolic BP 

(mmHg) 
115.3 ± 16.7 104.4 ± 9.9 103.0 ± 9.1 110.8 ± 12.2 123.3 ± 13.3 127.0 ± 15.2 133.6 ± 16.7 < 0.0001 

Diastolic BP 

(mmHg) 
64.8 ± 11.2 64.0 ± 8.6 59.4 ± 9.2 59.3 ± 7.4 67.9 ± 10.7 75.2 ± 8.7 74.7 ± 9.7 < 0.0001 

Age group 

(years) 

Total subjects (n = 345) 

over all 
0 - 5 5 – 10 10 – 20 20 – 40 40 – 60 60 - 80 

P value 
n 16 107 82 59 42 39 

LVDd (cm) 41.0 ± 6.6 28.7 ± 5.8 37.7 ± 4.4 42.9 ± 4.1 43.6 ± 5.5 43.9 ± 5.9 46.7 ± 5.1 < 0.0001 

LVDs (cm) 25.6 ± 5.8 17.5 ± 3.9 23.8 ± 3.8 26.7 ± 3.4 27.6 ± 6.6 28.4 ± 7.0 26.9 ± 7.3 < 0.0001 

E (cm/s) 93.8 ± 24.0 98.9 ± 19.6 105.4 ± 20.2 104.4 ± 16.8 91.7 ± 18.7 74.6 ± 22.4 65.7 ± 18.3 < 0.0001 

A (cm/s) 52.2 ± 16.5 60.4 ± 16.2 47.7 ± 11.7 42.9 ± 9.5 48.7 ± 11.6 58.7 ± 16.1 76.5 ± 18.0 < 0.0001 

e’ sept (cm/s) 11.7 ± 29.3 9.4 ± 1.9 13.2 ± 1.7 13.9 ± 1.6 12.0 ± 1.7 9.2 ± 1.7 6.7 ± 1.5 < 0.0001 

a’ sept (cm/s) 6.9 ± 2.4 6.4 ± 1.7 5.3 ± 1.4 5.1 ± 1.3 8.3 ± 1.8 9.4 ± 2.2 9.6 ± 1.6 < 0.0001 

E/A 2.0 ± 0.80 1.7 ± 0.48 2.3 ± 0.63 2.6 ± 0.72 2.0 ± 0.60 1.3 ± 0.45 0.90 ± 0.30 < 0.0001 

E/e’ 8.3 ± 2.2 10.6 ± 1.7 8.1 ± 1.9 7.5 ± 1.3 7.8 ± 1.9 8.3 ± 2.5 10.2 ± 2.8 < 0.0001 

LVEDV (ml) 86.7 ± 29.9 37.4 ± 9.7 65.5 ± 15.4 95.3 ± 30.8 96.9 ± 25.0 93.2 ± 23.4 110.8 ± 33.3 < 0.0001 

LVESV (ml) 33.1 ± 12.5 15.9 ± 4.2 25.9 ± 6.4 36.0 ± 11.7 37.2 ± 11.0 36.1 ± 12.6 39.3 ± 17.4 < 0.0001 

LVEDVI 

(ml/m
2
) 

66.6 ± 14.4 62.9 ± 5.1 69.4 ± 10.6 74.1 ± 13.1 60.4 ± 14.5 58.0 ± 14.3 67.9 ± 17.4 < 0.0001 

LVESVI 

(ml/m
2
) 

25.6 ± 6.9 27.1 ± 2.4 27.5 ± 4.9 28.6 ± 6.7 23.2 ± 6.6 22.4 ± 7.5 22.8 ± 8.4 < 0.0001 

LVEF (%) 61.8 ± 6.5 57.3 ± 2.3 60.5 ± 3.8 62.0 ± 3.8 62.7 ± 5.8 62.1 ± 8.2 64.1 ± 12.3 0.061 
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LVDd, left ventricular diastolic dimension; LVDs, left ventricular systolic dimension; E, early 

diastolic mitral flow velocity; A, late diastolic mitral flow velocity; e’ sept, ealy diastolic septal 

annular velocity; a’ sept, late diastolic septal annular velocity; LVEDV, left ventricular end-diastolic 

volume; LVESV, left ventricular end-systolic volume; LVEDVI, left ventricular end-diastolic 

volume index; LVESVI, left ventricular end-systolic volume index; LVEF, left ventricular ejection 

fraction; LAV, left atrial volume; LAVI, left atrial volume index Data are expressed as mean ± SD 

or as number (percentage) 

 
Table 3 3D echocardiographic measurements of LA parameters  

Abbreviations see in Table 2 

Maximum 

LAV (ml) 
31.3 ± 15.0 12.9 ± 6.0 20.8 ± 6.8 30.6 ± 12.2 38.0 ± 13.3 39.3 ± 13.3 46.0 ± 17.4 < 0.0001 

Minimum 

LAV (ml) 
12.6 ± 8.2 4.0 ± 2.4 7.6 ± 3.2 12.3 ± 7.6 14.5 ± 6.3 15.7 ± 5.9 22.2 ± 11.8 < 0.0001 

Maximum 

LAVI 

(ml/m
2
) 

23.7 ± 7.4 21.6 ± 8.9 22.0 ± 5.8 24.1 ± 7.1 24.2 ± 7.9 24.2 ± 7.9 28.0 ± 9.3 0.006 

Minimum 

LAVI 

(ml/m
2
) 

9.3 ± 4.4 6.7 ± 3.6 8.0 ± 2.8 9.5 ± 4.4 9.0 ± 3.6 9.7 ± 3.6 13.5 ± 6.8 < 0.0001 

LAEF (%) 61.3 ± 10.7 69.8 ± 5.0 63.8 ±7.9 61.3 ± 11.4 62.5 ± 9.6 60.0 ± 8.5 52.8 ± 14.6 < 0.0001 

Age group 

(years) 

Total subjects (n = 320) 

Over all 
0 – 5 5 - 10 10 – 20 20 – 40 40 – 60 60 – 80 

P value 
n 15 60 78 53 37 36 

Maximum 

LAV (ml) 
24.0 ± 10.1 8.4 ± 3.7 18.0 ± 5.3 23.2 ± 7.3 29.4 ± 9.0 28.6 ± 6.5 35.9 ± 12.2 < 0.0001 

Minimum 

LAV (ml) 
9.4 ± 5.1 2.7 ± 1.4 6.5 ± 2.2 8.4 ± 3.1 11.4 ± 4.2 11.4 ± 3.1 17.3 ± 6.9 < 0.0001 

Maximum 

LAVI (ml/m
2
) 

18.9 ± 5.3 16.5 ± 3.7 19.3 ± 5.2 18.1 ± 4.5 18.2 ± 5.1 17.8 ± 4.0 22.6 ± 7.4 < 0.0001 

Minimum 

LAVI (ml/m
2
) 

7.2 ± 2.7 5.2 ± 1.6 6.9 ± 2.1 6.5 ± 1.7 7.0 ± 2.3 7.1 ± 1.9 10.9 ± 4.2 < 0.0001 

LAEF (%) 61.7 ± 8.6 68.4 ± 5.7 64.0 ± 6.7 63.6 ± 6.8 61.0 ± 7.7 59.6 ± 8.9 51.9 ± 10.4 < 0.0001 

LA 

distensibility 

(%) 

173.1 ± 58.7 221.9 ± 54.9 188.1 ± 56.0 183.8 ± 51.8 166.2 ± 51.9 159.9 ± 60.0 118.5 ± 51.2 < 0.0001 
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Data are expressed as mean ± SD or as number (percentage) 

 
Table 4 Intra- and inter-observer variability 

   P value 
Bias (95% 

LOA) 
ICC 

Intra-observer 

variability 
1st 2nd    

Maximum 

LAV (ml) 
13.8 ± 5.8 13.7 ± 6.4 < 0.0001 

0.10 (-4.1 to 

4.3) 
0.947 

Minimum 

LAV (ml) 
4.9 ± 2.4 5.0 ± 2.4 < 0.0001 

-0.15 (-2.4 to 

2.2) 
0.941 

Inter-observer 

variability 

Observer 1 (T. 

N) 

Observer 2 

(K. A) 
   

Maximum 

LAV (ml) 
13.8 ± 5.8 13.9 ± 5.7 < 0.0001 

-0.18 (-4.1 to 

3.9) 
0.944 

Minimum 

LAV (ml) 
4.9 ± 2.4 4.6 ± 2.0 < 0.0001 

0.24 (-1.7 to 

2.1) 
0.926 

ICC, intraclass Correlation Coefficient; LOA, limits of agreement 

Abbreviations see in Table 2 
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