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Summary

Although dopamine transporter scintigraphy with 123I-ioﬂupane has been widely used in Japan since
January 2014, there are actually differences among images acquired in various facilities. We evaluated and
compared data about the dose linearity, single photon emission computed tomography (SPECT) spatial
resolution, and specific binding ratio (SBR) on the images of dopamine transporter scintigraphy obtained from
11 hospitals. Based on the results, we investigated the factors relevant to the differences among facilities and
SPECT scanners for realizing the standardization of dopamine transporter scintigraphy. Using 15 SPECT

scanners (11 models), SPECT images were acquired according to either the acquisition and reconstruction
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condition recommended by the pharmaceutical company or the facility-specific one.

The dose linearity was

well maintained in all the acquisition images, but the spatial resolution varied dependently on collimators, and

SBR varied dependently on both collimators and attenuation corrections.

It was also found that the

variations of the spatial resolution and SBR could be suppressed by limiting the acquisition and reconstruction

conditions.

To enhance the reliability of dopamine transporter scintigraphy, each facility should taken the

results of this study into consideration and set up the protocol for the standardization of dopamine transporter

scintigraphy.

Key words:

Dopamine transporter scintigraphy, Multicenter study, Single photon emission computed
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Table 1 SPECT scanners (SPECT-CT) and ac-
quisition/processing conditions that
were used in the experiment

(a) SPECT scanners (SPECT-CT) and collimators that were
used in the experiment

Manufacturer Model Collimator
ELEGP
Infinia* LEGP
LEHR
GE . . ELEGP
Millennium VG* LEHR
. ELEGP
Optima NM/CT 640* LEHR
CHR
BrightView LEGP
LEHR
PHILIPS Forte VXGP
LEGP
SKYLight LEHR
VXHR
SHIMADZU PRISM-AXIS LEGP
LEHR
¢-.cam LMEGP
SIEMENS Fanbeam
Symbia T* LEHR
LMEGP
GCA-9300A LESHR
TOSHIBA LMEGP
Symbia E Fanbeam
LEHR
* SPECT-CT

CHR : cardiac high resolution ELEGP : extended
low energy general purpose LEGP: low energy
general purpose LEHR: low energy high resolu-
tion LESHR: low energy super high resolution
LMEGP: low medium energy general purpose
VXGP: vertex general purpose VXHR: vertex
high resolution
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Table 1 (cont.) SPECT scanners (SPECT-CT) and acquisition/processing conditions that were used in

the experiment

(b) Number of scan and reconstruction conditions of each collimator type

Dose linearity, SPEC'T spatial resolution

Striatal phantom

Recommendatory  \+4) | g9 4 AC+,SC— AC—,SC— AC+,SC+ AC+,SC— AC—,SC—

condition
GP type collimator"’ 0 (0y* 3 (1) 9(2) 0 (0) 3 (1) 10 (2)
HR type collimator?’ 0 (0) 3 (1) 13 (2) 0 (0) 3 (1) 14 (3)
Fanbeam collimator®”’ 0 (0) 0 (0) 2 (0) 0 (0) 0 (0) 3 (0)
Own facility' s\t so+  AC+,SC— AC—,SC— AC+,SC+ AC+,SC— AC—,SC—
condition
GP type collimator 1 (0) 0 (0) 3 (0) 2.(1) 0 (0) 4 (0)
HR type collimator 1(0) 1(0) 3 (0) 2 (1) 0 (0) 5 (0)
Fanbeam collimator 0 (0) 0 (0) 2 (0) 0 (0) 0 (0) 2 (0)
Total number 2 7 32 4 6 38

1) GP type collimator includes : ELEGP, LEGP, LMEGP and VXGP 2) HR type collimator includes : CHR,
LEHR and VXHR 3) Fanbeam collimator includes : Fanbeam and LESHR ~ 4) AC : Attenuation correction

5) SC: Scatter correction

* The numbers in parentheses indicate the number of spatial resolution correction.

(c) Examples of recommendatory conditions of each SPECT scanner (SPECT-CT)

Manufacturer/model - GE SIEMENS ~ PHILIPS
Discovery, Infinia Symbia, e.cam BrightView, SKYLight
Collimator ELEGP/LEHR LEHR/LMEGP CHR
Rotation radius 14 cm 14 cm 14 cm
Matrix size 128 %128 128 %128 128 %128
Pixel size 3.3 mm 3.3 mm 3.2 mm
Acquisition angle 4 deg. 4 deg. 4 deg.
Acquisition time 28 min 28 min 28 min

Reconstruction method
(iterations/subsets)

Pre or Post filter
Scatter correction

Attenuation correction

OSEM (6/10)

Butterworth
(0.55 cycles/cm)
None

None/CTAC

Flash 3D (8/6)

Gaussian

(7.0/6.0 mm)

None
None/CTAC (with
TEW)

OSEM (8/6)

Butterworth
(0.40 Nyquist)

None

None/CTAC (with ESSE)
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Dose linearity SPECT spatial resolution

(a) Overview of performance evaluation phantom. This
phantom is composed of the dose linearity measurement
module and the SPECT spatial resolution measurement module.

Striatum phantom

/&%

eft striatum : 4

Right SBR;, : 7

Background : 1

NS

Fig. 1 Performance evaluation phantom and striatum phantom for SPECT.
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(b) Dose linearity measurement module

SPECT image
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(c) SPECT spatial resolution measurement module

(d) Activity concentration ratio in striatum phantom and the
theoretical value of the left and right SBR,,,.. The theoretical
value of the left and right SBR,, were 3 and 7 respectively,
since encapsulating quadruple and octuple radioactivity in

the left and right striatum part for the background part.
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Fig. 2 Result of dose linearity and SPECT spatial resolution.
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Fig. 3 Comparison of SBRBolt in each condition. Although the theoretical value of the left and right
SBRg,ic were 3 and 7 respectively, SBRg, were different by each condition.
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Fig. 4 Relationship of the left and right SBRg,; obtained from each condition.

The resulting SBRg,;,

changes by the presence or absence of the attenuation correction and difference of the collimator.
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Fig. 5 Distribution of SBRg, and SPECT spatial resolution with a limited scan and reconstruction
The number in the figure shows the mean®*2 % SD (standard deviation).

condition.
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