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The left atrium serves as a distensible reservoir for blood stored during left ventricular systole, a conduit for pulmonary venous flow during early left ventricular diastole, and as a booster pump augmenting left ventricular filling during late diastole. Typically, the importance of atrial contraction has been estimated by measurements of cardiac output and end-diastolic volumes both with and without effective atrial systole, by relative LV filling using Doppler transmitral velocimetry (E/A ratios), and by atrial shortening (e.g. as measured by 2D echocardiography). However, nearly one-half of the LV stroke volume and its associated energy is stored in the left atrium during ventricular systole, which acts as a ventricular restoring force during the ensuring ventricular diastole. This reservoir function of the left atrium is most rigorously measured by fitting atrial pressure and volume data, but can be estimated by the pattern of pulmonary venous filling (S/D ratios) from Doppler echocardiography. An important limitation of these measurements is that they are highly sensitive to loading conditions and are dependent on a multiplicity of factors. Thus, there is a need for an objective, noninvasive measurement of atrial myocardial performance and contractility. Measurement of myocardial strain and strain rate are newer indices that have the potential to overcome these limitations. Strain and strain rates represent the magnitude and rate, respectively, of myocardial deformation. Thus, during ventricular systole and late ventricular diastole, atrial strain and strain rates reflect load-independent atrial distensibility (compliance) and atrial contractile function, respectively. 

