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INTRODUCTION 

ardiac resynchronization therapy (CRT) is an established 

therapeutic option for patients with drug-refractory advanced 

heart failure and ventricular conduction delay (Abraham et al., 

2002). The merits of CRT have been demonstrated in terms of 

morbidity and mortality in several randomized clinical trials. 

Traditionally, a wide QRS complex, in addition to QRS 

morphology, has served to identify appropriate response to CRT. 

However, current selection criteria may not reliably portray the 

magnitude of CRT-remediable LV contraction dyssynchrony, as 

approximately 30% of patients selected with current selection 

criteria according to contemporary guidelines do not respond to 

CRT, a serious limitation for this invasive and costly endeavor 

(Cleland et al., 2005).  

One of the possible explanations of CRT non-response is 

that a wide QRS complex may reflect interventricular rather 

than intraventricular dyssynchrony (Boogers et al., 2009). In 

addition, a low correlation exists between LV mechanical 

dyssynchrony and electrical dyssynchrony manifested as 

prolonged QRS duration, as the QRS duration is an indirect 

correlate but not a direct reflection of mechanical 

dyssynchrony, which is the real substrate. Thus, assessment of 

mechanical dyssynchrony might serve as a better predictor of 

response to CRT than QRS duration (Haghjo et al., 2007; 

Uebleis et al., 2012).  

C 
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Several myocardial imaging techniques have been 

utilized to identify mechanical dyssynchrony, including 

echocardiography with tissue Doppler imaging (TDI), strain 

(rate) imaging, speckle tracking or three dimensional-derived 

parameters, magnetic resonance imaging (MRI), and nuclear 

imaging with single photon emission computed tomography 

(SPECT) (Bax et al., 2005; Henneman et al., 2007). 

Gated SPECT is a widely available technique that 

enables assessment of both perfusion and left ventricular 

functional parameters with low inter– and intra-observer 

variability in a single investigation. Recently, phase analysis on 

gated SPECT has been evaluated for the assessment of LV 

dyssynchrony and Quantitative Gated SPECT (QGS) algorithm 

(Cedars-Sinai) has been expanded to provide quantitative 

parameters for the assessment of LV mechanical dyssynchrony 

(LVMD) based on the Fourier phase histogram of the LV in 

which phase histogram band width (PHB) and (PSD) phase 

standard deviation have been identified as valid markers of 

LVMD. In addition to preexisting mechanical dyssynchrony, 

location and extent of scarred myocardium and the position of 

the left ventricular (LV) pacing lead have been suggested to 

influence the response to CRT (Chen et al., 2010; Trimble et 

al., 2008). Indeed, the region of LV pacing and the area of 

latest mechanical activation, seem to be important factors in the 

prediction of outcome to CRT (Deplagne et al., 2009; Becker 

et al., 2007).  


