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Background: Strain echocardiography (SE) allows quantitative and non-invasive evaluation of regional myocardial mechanical activity and allows analysis of early and late myocardial relaxation. Global diastolic dysfunction (DD) severity may be related to changes that preferentially affect the early versus late phase of myocardial relaxation. 

Aim: We sought to correlate the severity of DD to changes in the early (sSR) versus late strain rate (aSR) of left ventricular diastole. Methods: We performed conventional and SE in 50 subjects. Standard echo criteria were used to classify grade of DD.  25 had mild DD (grade 1 or 2), 10 had severe DD  (grade 3 or 4) and 15 were age-matched healthy volunteers (HV). For SE, single ventricular walls were imaged from apical views using high frame rates. Diastolic aSR and eSR (1/s) were measured and averaged to yield a mean value per subject. 

Results: Peak early diastolic SR was similar in HV and mild DD ( 1.7 ± 0.2 vs 1.5±0.17, p=NS ) but significantly lower in severe DD (0.75±0.35, p< 0.001 ). Late diastolic SR increases with mild DD when compared to HV (2.1±0.12 vs 1.4±0.17 p<0.01 ) but is substantially decreased, below HV and mild DD values in severe DD  ( 0.32±0.15, p<0.001 ). 

Conclusion: In mild DD, early diastolic SR appears unchanged while there is a significant increase in late diastolic SR. In contrast, severe DD is characterized by significant decreases in early and late myocardial relaxation probably reflecting abnormalities in both the compliance and energy dependent phases of diastole.

