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Deadtime Count Loss and Quantitative SPECT
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Abstract

Quantitative measurement is an essential role of SPECT, however, various causes may distort its reliability. Deadtime count
loss is one of the factors reducing the reliability of quantitative SPECT. In this article, the characteristics of deadtime count
loss are described in clinical settings. The recognition of deadtime characteristics should aid in improving the quality of

quantitative SPECT.
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Fig.1 Count loss for a point source. Observed count rate (a) and counting efficiency (b) were plotted against
expected true count rate. The counting efficiency was expressed as a percentage of that at the lowest level of activity. Solid
and broken lines represent results before and after deadtime correction using a deadtime of 4.99 u sec, respectively.
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Fig.2 Expected count rate from a cylindrical phantom of
20-cm diameter and counting efficiency. The counting
efficiency was expressed as a percentage of that at the
lowest level of activity. Solid and broken lines
represent results before and after deadtime correction
using a deadtime of 6.99 usec, respectively.
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Fig.3 Relation between deadtime in anterior chest
imaging and the ratio of body weight to body height
(BW/BH).
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Fig.4 A representative time-activity curve in anterior chest radionuclide angiography with the injection of 740 MBq of ™ Tc-
MDP. Total count rate in the entire field of view (a) and count rate for the point source (b) are presented. Count rate for
the point source was corrected for counting loss using the deadtime calculated from the body weight and body height.
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Fig.5 Concentration of radioactivity in a cylindrical
phantom and counting efficiency index. The counting
efficiency index was expressed as a percentage of that at
the lowest level of activity. Solid and broken lines
represent results before and after deadtime correction
using a deadtime of 6.99 usec, respectively.
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counts to blood concentration before and after
deadtime correction.
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