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ABSTRACT

In this study, When acquisition thyroid scintigraphy images, a parallel hole collimator was applied, and the
difference from the pinhole collimator was quantitatively analyzed under each image acquisition condition. Visual
size, resolution, sensitivity, signal to noise ratio (SNR), and contrast to noise ratio (CNR) were evaluated using
thyroid phantom and point source. When comparing visual size, it was confirmed that an image similar to the
size of the pinhole collimator could be obtained only when a magnification ratio of about 2.00 to 2.09 times
when applying a parallel hole collimator. There was no tendency in FWHM(mm) measurement using a point
source, and sensitivity was high in the parallel hole collimator. SNR and CNR were high when using a low
magnification ratio, matrix size of 128x128, and a parallel hole collimator. In images of similar size to the naked
eye, when the matrix size was the same, both SNR and CNR were high in the pinhole collimator. Therefore,
when performing a thyroid scintigraphy test, if appropriate conditions are set according to the situation of each
hospital and a parallel hole collimator is applied, it can be a good option in terms of equipment utilization and
work efficiency.
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II. MATERIAL AND METHODS
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Fig. 1. Gamma Camera Symbia Evo Excel
(Siemens, Germany).

(a) Thyroid Phantom
(Thyroid Phantom 128-340, NucleMed, BE, 9.25
MBq)

(b) Point Source (1.11 MBq)

Fig. 2. Thyroid Phantom(a) and Point Source(b).
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Table 1. A Study on the Image Acquisition Using the
Thyroid Phantom

((:]giléltr;}fgg; Matrix Size Acquisition Count Zoom Factor
Pinhole igg
(5 cm) 1.45
128x128 178
300 K count 2'00
256%256 2.29
Parallel (LEHR) 2.67
(10 cm) 3.20
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Table 2. A Study on the Image Acquisition Using the
Point Source

Collimator Matrix Size Acquisition Time Zoom Factor
(Distance)

. 1.00
lgsmh"l‘; 123
cem 1.45
128x128 60 Seconds 1.78
256%256 2.00
Parallel(LEHR) %?
(10 cm) 3.28
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Fig. 3. Profile Line Setting in Point Source Image
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Fig. 5. A Comparison of Visual Magnification Ratio
on Each Setup. (Graph)
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Table 4. A Comparison of Resolution on Each Setup.
(FWHM, mm)

Zoom Pinhole Pinhole Parallel Parallel
Factor 128x128 256%256 128x128 256x256
1.00 11.78 10.81 11.52 10.96
1.23 11.00 10.65 11.03 10.76
1.45 10.82 11.12 10.47 11.16
1.78 10.89 11.14 9.63 11.06
2.00 11.12 10.12 9.85 10.26
2.29 10.71 10.37 9.39 9.41
2.67 10.76 9.02 9.88 9.36
3.20 9.96 9.28 9.04 10.07
FWHM({mm)

Fig. 6. A Comparison of Resolution on Each Setup.
(Graph)
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Table 5. A Comparison of Sensitivity on Each Setup.
(cps/MBq)

Zoom Pinhole Pinhole Parallel Parallel
Factor 128x128 256%256 128x128 256%256
1.00 59.63 59.32 115.92 119.03
1.23 59.84 61.39 114.25 115.84
1.45 58.68 58.82 112.97 112.10
1.78 60.08 60.68 107.24 105.92
2.00 61.13 59.01 101.64 102.95
2.29 59.36 61.38 98.45 99.50
2.67 57.91 58.66 95.97 94.03
3.20 57.39 57.35 93.99 94.23
Sensitivity

e S

Fig. 7 A Comparison of Sensitivity on Each Setup.
(Graph)
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Fig. 8. A Comparison of SNR on Each Setup. (Graph)
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Table 7. A Comparison of CNR on Each Setup
Zoom Pinhole Pinhole Parallel Parallel
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Fig. 9. A Comparison of CNR on Each Setup. (Graph)
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IV. DISCUSSION
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