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Summary

Regarding myocardial perfusion SPECT using 99me products, many facilities do not usually perform scatter
correction or attenuation correction (NC method). With the recent advent of SPECT/CT, attenuation correction
using X-ray CT (CTAC method) has become popular. Meanwhile, another method has been developed which
estimates attenuation distribution in the body from scattered radiation window of SPECT (SSPAC method). In
this study, we investigated the usefulness of SSPAC method for attenuation correction in a phantom experiment.
We found that Background (BG) concentrations had an effect on preparation of the attenuation maps. SSPAC
method is comparable to CTAC method in terms of attenuation correction effect, and it is superior to NC method
in terms of visualization of ischemic and infarction sites, improving decreased RI accumulation in the cardiac
inferior wall due to the attenuation effect. In SPECT during stress and at rest, we confirmed that one of the

attenuation maps prepared by SSPAC method can be substituted for the other.

Key Words : Segmentation with Scatter and Photopeak window data for Attenuation Correction (SSPAC),
Single Photon Emission Computed Tomography (SPECT), Triple Energy Window (TEW),
Computed Tomography Attenuation Correction method (CTAC), Myocardial Perfusion
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Fig. 1: Cardiohepatic phantom and ROI setting images
Using Cardiac Phantom, *™Tc was encapsulated in the cardiac muscle at 100 kBg/ml and in the liver at 33
kBq/ml. The chest wall and mediastinum not including the lung fields were defined as BG part. A 50%
ischemic site on the cardiac anterior wall and a 100% infarction site on the cardiac inferior wall were
prepared. On the images prepared in the direction of VLA and HLA, ROI was set for a total of 6 sites [(1)
anterior wall, (2) inferior wall, (3) anterior wall ischemic site, (4) inferior wall infarction site, (5) septum, and
(6) lateral wall], and a comparison was made in terms of percent uptake.
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Fig. 2: SPECT images and cases in which preparation of SSPAC attenuation maps was successful
At BG concentrations of 30, 25, 20, 15, and 10 kBq/ml, preparation of SSPAC attenuation maps was successful.
Regardless of the change in the BG concentration, there were no major differences in the attenuation maps
between SSPAC and CTAC method excluding a little difference of shape on the mediastinum fields. At low
BG concentrations of 5 and 2.5 kBq/ml, however, poor delineation of the body contour occurred during the
process, and preparation of the attenuation maps was unsuccessful.
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Fig. 3: Polar maps reconstructed by NC method, CTAC method, and SSPAC method. On the map
reconstructed by NC method, a slightly decrease on the inferior wall was observed. On the map
reconstructed by CTAC method, the ischemic site and the infarction site were visualized clearly.
SSPAC method demonstrated visualization ability comparable to CTAC method even when only
the successful cases were analyzed.

Fig. 4: Profile curves
At any BG concentration, SSPAC and CTAC showed similar curves. In NC method, the cardiac lumen
showed a higher value than the other regions, and the outer lateral wall showed a higher value in
proportion to BG concentration.
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Fig. 5: Comparison of ROI in cases with successful SSPAC
On the results of percent uptake of ROI at 6 sites set for VLA and HLA reconstructed by NC method, CTAC
method, and SSPAC method, CTAC and SSPAC showed the same score. NC showed a little different score in

comparison to the others.
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Fig. 6 : Comparison of ROI in cases with unsuccessful SSPAC
When we used the attenuation maps of cases with successful SSPAC, a slight difference in score was
observed, but substitution for unsuccessful cases could be achieved at any BG concentration.
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