Assessment of regional myocardial function using TDI
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Assessment of regional myocardial function could be simply divided into systolic and diastolic function.  Conventional assessment of cardiac function mainly focuses on global contractile and relaxation function.  Tissue Doppler imaging (TDI) has a distinctive advantage where regional function can be examined, not only for the function, but also for timing of regional events in the cardiac cycle.

TDI works by bypassing the high-pass filter which will otherwise displace blood flow while the low frequency Doppler shift of myocardial motion were input directly into an autocorrelator; so that the high-amplitude, low frequency movement of myocardium is detected.  It allows detailed evaluation of both regional and global function of the heart in diastole.  

For systolic function, TDI has been shown to be a good tool to assess systolic function.  The peak systolic velocity (Sm) during ejection phase is a good marker of cardiac contractility.  In the presence of myocardial disease, such as myocardial infarction or cardiomyopathy, the Sm will be reduced.  In conditions where ejection fraction seems to be preserved, the assessment of Sm is particularly helpful and could be abnormal, examples are those patents with hypertensive heart disease, amyloidosis and reversible myocardial ischemia.  The preservation of isovolumic velocities in patients with ischemic heart disease (IHD) may also signify the presence of viable myocardium.  Similarly, the occurrence of post-systolic shortening in the setting of IHD may also imply the presence of ischemic or viable myocardium.  When the basal segmental velocities for long-axis function are averaged, it forms a good marker for global cardiac function.  Apart from the regional contractility timing, TDI also allows precise measurement of time to peak regional systolic velocity.  This is crucial for the assessment of cardiac synchronicity since asynchronous contraction has recently been shown to be a prognosticator of heart failure.  Furthermore, assessment of systolic asynchrony forms the basis for predicting responders of cardiac resynchronization therapy and even selecting the appropriate patient for such therapy.  

Assessment of diastolic function is an integral part in the evaluation of cardiac function.  Traditionally diastole is divided into isovolumic relaxation, early diastole, diastasis and atrial contraction.  Quantitative assessment of diastolic function by TDI is accurate and reproducible, and serial comparison of cardiac function is possible.  In various disease modalities, TDI-derived early diastolic myocardial velocity has been shown to be abnormal, such as hypertension, left ventricular hypertrophy, ischemic heart disease and myocardial infarction.  In our experience and others, TDI-derived velocities are also dependent on age and heart rate.  In the presence of diastolic dysfunction and diastolic heart failure, the myocardial early diastolic velocity was found to be highly abnormal.  However, our previous study found that in patients with diastolic dysfunction and diastolic heart failure, a significant proportion of patients also had coexisting systolic dysfunction with reduction of Sm.  This challenges the current concept of separating systolic and diastolic heart failure as separate diseases.  Newer roles of TDI in the evaluation of cardiac function are under clinical exploration, in particular the post-processing of TDI data into strain and strain-rate imaging.  

