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Left ventricular phase analysis in patients with normal gated myocardial perfusion imaging
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Abstract

Objective: Phase standard deviation (SD) , band width and entropy are the phase analysis indices obtained using the
quantitative gated SPECT (QGS) software. We aimed to investigate the determinants of phase analysis indices using QGS
software in patients with normal myocardial perfusion imaging. Methods: The study include 64 subjects with normal
stress myocardial perfusion imaging (average age was 72 = 11, female / male = 18/46). The phase analysis indices were
measured using QGS software ver. 2009. Results: Median values (10th and 90th quantiles) of band width, phase SD and
entropy in resting state were 26.3° (12°, 42°), 6.6° (26°, 135° ) and 26.7% (155% , 41% ). Multivariate analysis revealed
that ejection fraction (EF) was the independent variable of significant negative predictor of band width (p = 0.0078) and
phase SD (p = 0.0016). EF (p <0.0001) and QRS duration (p = 0.035) were independent predictors for entropy. Conclusion:
Normal values of phase analysis indices were determined. Further study is needed to elucidate clinical significance of this
method in various pathological conditions.
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Figurel Phase analysis of a 73 years-old normal

subject (A) and a 82 years-old patient with
ischemic heart disease (B). Left ventricular
dyssynchrony was observed in a patient
with ischemic heart disease. Band width
was calculated as 152°, phase SD as 19°
and entropy as 59%. All three dyssynchrony
values were beyond normal range. Delayed
contraction was observed in infero-lateral
region of the left ventricle.
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Table1 Clinical characteristic of the subjects (n=64) Table2 Mean value and 10" and 90" quantiles of
Variable mean + SD dyssynchrony indices

Age (years) 72 11 Mean value (10™ and 90™ quantiles)
Sex (F/M) 18/46 Post-stress band width 257 (12, 42)

QRS width (msec) 76.1 = 21.0 phase SD 6.7 (245, 14.1)

HR (/min.) 669 + 10.3 entropy 272 (15, 41)

SSS 097 = 1.1 Rest band width 263 (12, 42)

SRS 023 + 056 phase SD 6.6 (26,135)

EDV (ml) 646 = 195 entropy 26.7 (155, 41)

ESV (ml) 190 * 87

EF (%) 713 = 81

Sinus rhythm (%) 64 (100%)

HR, heart rate; SSS, summed stress score; SRS, summed rest score; EDV,
end-diastolic volume; ESV, end-systolic volume; EF, ejection fraction.
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Figure2 Histogram of the distribution of band width,
phase SD and entropy
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Table3 Relation between dyssynchrony indices and clinical variables

EF QRS width HR Age

band width —-0.394 0.329 —-0.0787 —-0.231

p 0.0013 0.008 0.536 0.008

phase SD —0.494 0.242 —0.204 —0.156
D <0.0001 0.054 0.11 0.22

entropy —0.460 0.340 —0.1093 —-0127
p 0.0001 0.006 0.39 0.32

Spearman’ s correlation coefficient and p value are shown.

EF, ejection fraction; HR, heart rate.

Table4 Multivariate analysis for dyssynchrony indices

indices significant variables F p value estimated value p value
band width EF 757 0.0078 0.53 0.0078
phase SD EF 109 0.0016 -0.27 0.0016
entropy QRS width 4.65 0.35 0.10 0.036
EF 181 <0.0001 =052 <0.0001
EF, ejection fraction.
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Figure3 Relation between dyssynchrony indices and clinical variables
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