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Background: The biggest problem of cardiac resynchronization therapy is the presence of
“non-responders”, and determination of "systolic" dyssynchrony has been proposed as a key
factor to its effectiveness. By tissue velocity imaging (TVI), however, we note 2 types of left
ventricular (LV) dyssynchrony; dyssynchrony at the pre-ejection period (PEP) and that at the
ejection period (EP). We attempted to quantify LV dyssynchrony in each period and to
determine contributing factors for each.

Method: 35 normal controls and 36 patients with idiopathic dilated cardiomyopathy (DCM)
were studied using high frame-rate (96-134 frames/sec) color TVI (Vivid7, GE medical).
Myocardial velocities of 12 segments were obtained by TVI at the apical 4-, 3- and
2-chamber views (medial and lateral sides at the levels of base and mid). We defined the
onset of the positive velocity as the beginning of contractile motion, and determined the
maximal time difference (D) of contraction among 12 segments in each of PEP (D-PEP) and
EP (D-EP). LV end-diastolic (EDV) and end-systolic volumes (ESV) and ejection fraction
(EF) were measured by the Simpson method. Spherical index (SI) was obtained as a ratio of
LV short to long axis diameters in diastole at the apical 4-chamber view.

Results: D-PEP and D-EP in DCM patients were significantly larger than those in normal
controls (D-PEP: 69447 vs.15+27 ms p=0.001, D-EP: 29+29 vs.5£13 ms p=0.001). The
correlation between D-PEP and D-EP was rough (r=0.52, p=0.001), suggesting different
implication of these 2 types of dyssynchrony. D-PEP had significant positive correlations with
ESV and QRS width (r=0.70, 0.67, p=0.001) and D-EP had significant positive correlations
with QRS width and Sl (r=0.67, 0.60, p=0.001). The stepwise multivariate analysis also
suggested that these factors were significant independent predictors of dyssynchrony at
each period.

Conclusion: LV systolic dyssynchrony was noted in 2 periods of systole, pre-ejection period
and ejection period. The dyssynchrony at the pre-ejection period was determined mainly by
LV volume and QRS width, while the dyssynchrony at the ejection period by QRS width and
LV sphericity. We may need to estimate LV dyssynchrony in each period to predict the
efficacy of cardiac resynchronization.
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