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Summary

We propose a new method for Butterworth filter optimization in cerebral perfusion single-photon emission
computed tomography (SPECT). This new method uses a Hoffman numerical phantom as a reference
image for the normalized mean square error (NMSE) method. We clarify the conditions for using a
numerical phantom as a reference image in the NMSE method. Then, we use SPM8 for registration of
As
a result, the numerical phantom used for the reference image has no statistical noise, and adding spatial
resolution using a system such as an apparatus is required. The optimum cutoff frequency for registration
accuracy is slightly shifted to the higher-frequency side because of the smoothing of the image by the linear
transformation. However, the registration was performed with high accuracy. These results suggest that
numerical phantom can be used as a reference image in the NMSE method of Butterworth filter optimization

the numerical phantom images and acquired images and evaluate the accuracy of this registration.

in cerebral perfusion SPECT.
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121 cerebral perfusion SPECT images of the Hoffman phantom for

Table. 1 Equipment and acquisition
conditions.

SPECT system Symbia Evo (Siemens)
collimator LMEGP
martrix size 128 X 128

pixel size 3.2957 mm

slice thickness 3.2957 mm

radius of rotation 130.0 mm

scan mode 180° Continuous
sampling angle 4°
acquisition time in
object image 36 m
acquisition time in 9h
reference image
radioisotope 1231
phatom dose 8 kBq/mL
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Fig. 4 How to create misaligned object images and co-register by SPM$8
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Fig. 6 Comparison of NMSE values in reference
images with different noise levels. The
minimum NMSE values were 0.087,
0.056, 0.043, 0.040, and 0.018 for 5 hours,
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Fig. 8 Correction accuracy of SPM8 due to
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Fig. 10 Minimum NMSE values and optimal cut-
off frequency with numerical phantom
image and 9 hours image.
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