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Summary

We analytically verified the spatial resolution dependence of the specific binding ratio (SBR) excluding
the variation factors (e.g. image noise) of the actual measured images by using a numerical phantom with
various spatial resolution. Firstly, we created a numerical striatal phantom based on the Talairach atlas.
Then, numerical phantom images with various spatial resolutions were obtained by applying three
dimensional Gaussian filter to above numerical striatal phantom. Based on the method of Bolt et al.  SBRs
(SBRp,i) were calculated from numerical phantom images, we investigated the variability of SBRp,; and its
factors accompanying the change of spatial resolution. ~As a result, in numerical phantom images simulating
various spatial resolutions, SBRp,; tended to decrease with the spatial resolution deterioration. The SBRp
decreased by about 3% from the theoretical value at the spatial resolution corresponding to the clinical
condition (full width at half maximum : FWHM is about 13 mm). When the spatial resolution was further
deteriorated (FWHM is about 20 to 30 mm), the SBRg,, decreased by 10 to 30% from the theoretical value.
Although SBRp, is a calculation method that considers partial volume effect due to spatial resolution

deterioration, it was revealed that SBRp,) has spatial resolution dependence in this paper.

Key words : Dopamine transporter scintigraphy, Specific binding ratio (SBR), Spatial resolution, Numerical
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Fig. 1 Examples of numerical striatal phantoms created in this study.

Each regions surrounded by the

dashed line indicates the volume of the striatum VOIs (Vyoi).
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Fig. 2 Spatial resolution (FWHM of Gaussian filter) dependence of SBRg,.
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(b) Relationship of the spatial resolution (FWHM of Gaussian filter) and

total counts in the striatal VOI obtained from the “striatum only numerical

phantom”

(¢) Retention ratio of striatal counts inside the volume of the striatum VOI

(Vyop) and leakage ratio of striatal counts outside the Vy,

Fig. 3 Striatal count leakage outside the volume of the striatum VOI (Vyoi) due to spatial resolution

deterioration.
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Fig. 5 Spatial resolution (FWHM of Gaussian filter) dependence of reference region.
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