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ASSESSMENT OF CARDIAC RESYNCHRONIZATION THERAPY BY QUANTITATIVE GATED BLOOD POOL SPECT IMAGING
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Objectives:  To assess the feasibility of 99mTc-labelled red blood cell quantitative gated blood pool SPECT imaging for evaluation of efficacy of cardiac resynchronization therapy.  Background: Quantitative gated blood pool SPECT imaging provides a technique for accurate serial three dimensional display of right ventricular (RV) and left ventricular (LV) wall motion and chamber morphology, and measurement of LV and RV volumes and ejection fractions, without window constraints of echocardiography.   Methods: Serial 99mTc-labelled red blood cell gated blood pool SPECT imaging was perfomed under conditions of RV, LV, and biventricular pacing (30 ms and 100ms RV-LV pacing intervals)in a representative patient newly implanted with a biventricular pacemaker device.  Determinations were made of  both RV and LV volume curves, end-diastolic and end-systolic volumes , and ejection fractions.  Quantitative polar plots of RV and LV wall motion were displayed for each pacing condition.   Results:  3-dimensional cine loop and quantitative polar motion displays clearly showed differences in patterns of wall motion between RV, LV  and bi-ventricular pacing.  Quantitative data showed improved RV and LV stroke volumes, and ejection fractions between RV, LV and RV-LV pacing conditions(RV ejection fraction from 22% to 44% and 38%; LV ejection fractions from 20% to 36% and 40% respectively).    Conclusions: Quantitative gated blood pool SPECT imaging provides an accurate non-invasive means of assessment of acute and long term effects of cardiac resynchronization therapy on RV and LV function.
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