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ABSTRACT

The purpose of this study was to validate the accuracy of three quantification
software packages for assessing left ventricular ejection fraction (LVEF) using NCAT
phantom. The populations of NCAT phantom with 10 different anatomical heart
parameters and 12 different LVEFs were used. The SImSET Monte Carlo simulation
code was used to simulate myocardial gated SPECT projection data with matrix size
of 128x128 and 60 views over 180 degrees and gating at 8 frames/cardiac cycles. The
projection datasets were reconstructed using OS-EM with 6 subsets, 2 iterations and
Butterworth filter at cutoff frequency of 0.52 cycles/cm and order of 10. The
percentages of LVEF were determined using the Emory Cardiac Toolbox (ECTb), 4D-
MSPECT and Myovation. Then the accuracy and the correlation of LVEF obtained
from each software package were calculated. A two tailed pair t-test was used to test
statistically significant differences in LVEFs obtained from 3 packages with p-value
<0.05. The results showed that for LVEF <45%, the percentages of accuracy were
44.59, 11.11 and 54.41 and the correlation coefficients were 0.77, 0.80 and 0.66, while
LVEF >45%, the percentages of accuracy were 21.06, 7.48 and 15.55 and the
correlation coefficients were 0.74, 0.91 and 0.97 for ECTb, 4D-MSPECT and
Myovation, respectively. There were statistically significant differences in LVEF
(p-value <0.001) among 3 packages. In conclusion, LVEF obtained from 4D-
MSPECT was the most accurate and had good correlation with true LVEF for the full
range of LVEF. The LVEF obtained from Myovation was less accurate but was well
correlated with true LVEF for LVEF >45%. While the accuracy of LVEF obtained
from ECTb was the least and the correlation with the true LVEF was poor. The LVEFs
obtained from 3 software packages were not interchangeable.

KEY WORDS: EJECTION FRACTION / GATED SPECT / NCAT PHANTOM /
MONTE CARLO SIMULATION

48 pp.






