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Supplementary material

To obtain left atrial (LA) areas, 2-D volumetric measurements 
were performed based on tracings of the blood-tissue interface 
on apical four- and two-chamber views at the end-diastole and 
end-systole. End-diastolic areas were digitized from apical bi-
plane echo images that were coincident with the beginning of 
the Q-wave on the electrocardiogram. End-systolic areas were 
digitized from video frames near the end of the T-wave with a 
maximum inward motion of the left ventricular walls. The LA 
volumes were calculated at the end-diastole and end-systole us-
ing Echopac software (GE Vingmed, Milwaukee, WI, USA) with 
the modified Simpson’s rule.1 The LA stroke volume was defined 
as the difference between the LA end-systolic and end-diastolic 
volumes, and the LA ejection fraction was defined as the propor-
tion of the LA stroke volume to the LA end-systolic volume.2 The 
LA appendage emptying velocity was measured using a pulsed 
Doppler wave, which was placed 1 to 2 cm from the LA append-
age orifice within the chamber.3 Both inter-rater and intra-rater 
reliability for measurements were excellent for the LA stroke vol-
ume (intraclass correlation coefficient [ICC]=0.919 and 0.974, 
respectively, P <0.001), LA ejection fraction (ICC=0.907 and 
0.893, respectively, P<0.001) and the LA appendage emptying 
velocity (ICC=0.936 and 0.960, respectively, P<0.001). Normal 
values for the LA stroke volume, LA ejection fraction, and LA ap-

pendage emptying velocity were determined in accordance with 
current recommendations.1,3,4
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