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Table 1. The results of survey sheets for quality control

of gamma camera to fifty three hospitals.
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Table 2. The results of survey sheets for quality control of nuclear medicine counting systems to fifty three hospitals.
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Table 3. Correction factors for sensitivity of CeraSPECT™.

Slice No. Correction Factor Slice No.

Correction Factor

©O© 00 13 O b W N -

BN DD D) b= ke et bt e b e e e
N = O O 00 3O UL W —= O

IR

W W W NN
N = O W 0o

263
1.95
1.62
1.4
1.35
1.30
1.28
1.27
1.27
1.26
125
1.23
122
1.20
1.19
1.18
1.17
117
1.16
115
114
1.12
1.11
1.09
1.07
1.05
1.04
1.02
1.01
1.00
1.00

1.00

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

SEFES

58
59
60
61
62
63
64

1.00
1.01
1.02
1.03
1.05
1.06
1.08
1.09
1.10
1.12
1.13
1.14
115
116
1.17
118
1.20
121
1.23
1.25
1.27
131
1.34
1.38
143
147
153
1.59
1.70
1.88
2.19

2.74
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Fig. 2. The results of precision measurement of dose calibrator for Tc-99m.
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Fig. 3. The results of precision measurement of thyroid uptake system for Tc-99m.
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Fig. 4. The results of sensitivity measurement of CeraSPECT™ compared with Varicam gamma camera.
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Fig. 6. Line source image and its profile without scatter medium.

Fig. 7. Line source image and its profile with scatter medium

Table 4. The results of quality control experiments of Varicam gamma camera.

Head 1 Head 2

System Uniformity 2.14% 3.79%
System Count Rate

R_20% (c/s) 102407 113427

C_20% (c/s) 81926 90741

System Planar Sensitivity
System Resolution
FWHM in Air (mm)
FWTM in Air (mm)
FWHM with scatter medium (mm)
FWTM with scatter medium (mm)

4.39 CPM/MBgq

8.16
14.85
8.87
18.87
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A Study of Quality Control of Nuclear Medicine Counting System
and Gamma Camera

Hye-Kyung Son,”T, Hee-Joung Kim,”™'" Hai-Jo Jung,’ Ha-Kyu
Jeong,"T Jong-Doo Lee,”"'T Hyung-Sik Yoo'T

*Bk21 Project for Medical Sciences, "Research Institute of Radiological
Science, 7kDepartment of Radiology, Yonsei University College of Medicine,
Seoul, Korea

Purpose: The purpose of this study was to investigate the current status of performing nuclear
medicine quality control in korea and to test selected protocols of quality control of nuclear
medicine counting system and gamma camera.

Materials and Methods: Fifty three hospitals were included to investigate the current status of
nuclear medicine quality control in korea. The precision of dose calibrator and thyroid uptake
system was measured with Tc-99m 35.52 MBq for 2 minuets and Tc-99m 5.14 MBq for 10 sec
every one minute, respectively. The sensitivity of CeraSPECT™ with low energy high resolution
parallel hole collimator was measured using two cylindrical phantoms with 15 cm in diameter
and 12 ¢cm and 30 cm in heights containing Tc-99m. The correction factor for sensitivity of
CeraSPECT™ was calculated using phantom data. The system planar sensitivity, uniformity,
count rate and spatial resolution were measured for Varicam gamma camera with low energy
high resolution parallel hole collimator using 140 keV centered 20% energy window, 256 X256 or
512X 512 matrix sizes.

Results: The quality control of dose calibrator and well counter were showed poor performance
status. On the other hand, The quality control of gamma camera and other systems were
showed relatively good performance status. The results of precision of dose calibrator and
thyroid uptake system was *1.4%(<%5%) and chi“2=29.7(>16.92), respectively. It showed that
the sensitivity of CeraSPECT™ was higher in center slices compared with the edge slices. After
cortection of nonuniform sensitivities for patient data, it showed better results compare with
prior to correction. System planar sensitivity of Varicam gamma camera was 4.39 CPM/MBaq.
The observed count rate at 20% loss was 102,407 counts/sec (head 1), 113,427 counts/sec
(head 2), when input count rate was 81,926 counts/sec (head 1), 90,741 counts/sec (head 2).
The spatial resolution without scatter medium were 816 mm of FWHM and 14.85 mm of
FWTM. The spatial resolution with scatter medium were 8.87 mm of FWHM and 18.87 mm of
FWTM.

Conclusion: It is necessary to understand the importance of quality control and to perform

quality control of nuclear medicine devices.

Key words: Quality Control, Nuclear Medicine Counting System, Gamma Camera
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