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Objectives: We aimed to identify the relationship between:  myocardial scar by cMRI and LV diastolic function by Doppler and vector velocity imaging (VVI) derived diastolic strain rate in patients with ST elevation myocardial infarction (STEMI).
Methods: A total of 158 STEMI patients (age: 59 ± 12 yrs, 74% men) underwent echocardiographic (ECHO) and delayed hyperenhancement cMRI studies 3-5 days after STEMI.  A total of 717 myocardial segments (4.5 ± 2.1/patient) were analyzed. Scar size was expressed as scar/total myocardial mass. Transmurality score (TS) was calculated as the sum of products between number of segments and an assigned transmurality index (1: 0% -25%; 2: 26%-50%; 3: 51%-75%; 4: 76%-100% involved myocardial thickness). Diastolic strain rate by VVI and conventional Doppler analyses were performed in 86 patients. 
Results: Receiver operating characteristic (ROC) analysis identified cMRI scar measures (scar > 11% of myocardium, > 5 scar segments, TS >12) that predict abnormal Doppler parameters (E’ mean < 8cm/sec., E/E’ >12) used routinely to diagnose diastolic dysfunction. ROC analysis also identified a peak diastolic longitudinal strain rate (pDLSR) of <0.5 s-1 as a threshold for the diagnosis of diastolic dysfunction: AUC = 0.732; 95%CI: 0.596-0.875; p = 0.003. The average of ROC analyses for all ECHO parameters was: AUC = 0.734; 95% CI: 0.607-0.861; p = 0.003.
Conclusions: LV diastolic function is adversely influenced by both scar size and transmurality. We have identified pDLSR as a novel parameter in the diagnosis of diastolic dysfunction. Our findings may have profound clinical implications.

