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Background:  Left ventricular dyssynchrony (LVD) is an important determinant of prognosis in heart failure (CHF) pts. and can be treated with 

biventricular pacing (BiV). Noninvasive imaging parameters have failed to predict clinical response to BiV. Phase analysis of SPECT radionuclide 

ventriculography (RNV) can identify apical aneurysms (Nuc Med Comm 2010;31:881), but use of RNV parameters for analysis of LVD has been 

limited.

Methods: We evaluated 91 pts (70M, age 67+13) with CHF who had RNV and 12-lead ECG. RNV data were analyzed using an established method 

(Int J CV Imag 2008;24:717) to determine regional contraction phase (time to peak contraction normalized to RR interval, expressed as %RR) of 17 

LV and 17 RV segments. We calculated ejection fraction, Z-score (an accepted index of phase standard deviation and LVD; Z>2.0 is abnormal), and 

apical phase lag (APL), the time delay, in %RR, from RV to LV apical peak phase. ECG QRS morphology and duration were also measured.

Results:  LV Z-score correlated inversely with LV EF (r= -0.56, p<0.0001), and RV Z-score with RV EF (r= -0.55, p<0.0001). Z-score correlated 

weakly with QRS duration, but did not achieve statistical significance (r=0.19, p=0.07). APL correlated with QRS duration (r=0.34, p=0.002 ) and 

less so with LV EF (r= -0.19, p=0.07). APL in pts with normal QRS duration and LV EF>35% averaged -0.02%RR, for no delay in RV vs. LV apical peak 

phase. By ROC analysis, APL>5% was considered abnormal. Pts were divided into two groups based on whether they would qualify for BiV. Group I: 

(35 pts with LVEF <35% and QRS>0.12 sec.) and Group II (56 pts who did not meet LVEF or QRS criteria). APL successfully separated Group I from 

Group II pts (6.0+7.7 vs. 0.3+6.7, p<0.001). ROC analysis indicates that an APL>5.0 was superior to a Z-score (p<0.02) in separating Group I from 

Group II pts,

Conclusions:  Phase analysis of RNV is useful in detecting LVD in pts being evaluated for CH). APL, a new index of LVD, may be superior to Z-score 

in identifying patients with sufficient LVD to qualify for BIV. Prospective studies are needed to determine whether APL can successfully predict clinical 

response to BiV in CHF pts.
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