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Summary

Tracer accumulation in dopamine transporter scintigraphy is evaluated by visual assessment and
quantitative measurements such as the specific binding ratio (SBR). SBR is changed by the acquisition and
reconstruction parameters of SPECT imaging. To eliminate the difference in SBR among facilities or
SPECT scanners, SPEC'T images were acquired according to the standardized acquisition and reconstruction
parameters (clinical parameters). We determined the optimal acquisition and reconstruction parameters
(optimal parameters) to obtain the correct SBR.  Using the striatum phantom in which SBR of left and right
striatum was 3 and 7, respectively, SPECT images were acquired by changing five parameters. We decided
the optimal parameters to obtain the correct SBR.  We compared the image quality and SBR of the patients’
images obtained with the clinical and optimal parameters. The optimal parameters were as follows : OSEM
2D (subsets: 10, iterations : 8), FWHM of Gaussian filter : 7 mm, and CTAC+. SBR obtained using the
optimal parameters was about 1.7 times higher than that obtained using the clinical parameters. The
differences in the results obtained using the optimal and clinical parameters seemed mainly due to that in the

case of the clinical parameters CTAC was not applied.

Key words : Dopamine transporter scintigraphy, Image reconstruction, Single photon emission computed
tomography (SPEC'T), Specific binding ratio (SBR)
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Table 1 Comparison of reconstruction parameters between clinical use and this study

Clinical use This study
Reconstruction method OSEM 3D OSEM 2D OSEM 3D
(SC, CTAC) (= ) (= ) (= 1) (. 1)
FWHM of Gaussian filter 7 mm 5-19 mm 2-10 mm 2-10 mm
Subsets 6 6 3-18 3-18
Iterations 8 3 1-30 1-30
Number of OSEM updates (Subsets X Iterations) 48 48 6-180 6-180
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Fig. 3 Investigation of combinations of FWHM of Gaussian filter and number of OSEM updates.

Table 2 The quality of images acquired on each condition

Parameters A"

Parameters Parameters

SPECT images

Reconstruction methods
CTAC +

FWHM of Gaussian filter 3 mm

Number of OSEM updates (Subsets 50

X terations)

R-SBR : L-SBR 6.84:3.20
Standard deviation of background 18.33

OSEM 2D

OSEM 2D OSEM 2D
+ +
7 mm 7 mm
80 110
6.84:3.29 6.77:3.24
8.85 13.38
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