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The Plan of Dose Reduction by Measuring and Evaluating
Occupationally Exposed Dose in vivo Tests of Nuclear
Medicine
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Sang Hyup Lee', SuJung Lee', Ji Tak Jun' and Eui Ho Jung'

Department of Nuclear Medicine, Pusan National University Yangsan Hospital, Department of Radiological Science,
College of Health Sciences, Catholic University of Pusan', Busan, Korea

Purpose: It is to find the way to minimize occupationally exposed dose for workers in vivo tests in each working
stage within the range of the working environment which does not ruin the examination and the performance
efficiency. Materials and Methods: The process of the nuclear tests in vivo using a radioactive isotope consists of
radioisotope distribution, a radioisotope injection (99mTc, 18F—FDG), and scanning and guiding patients. Using a
measuring instrument of RadEye-G10 gamma survey meter (Thermo SCIENTIFIC), the exposure doses in each
working stage are measured and evaluated. Before the radioisotope injection the patients are explained about the
examination and educated about matters that require attention. It is to reduce the meeting time with the patients.
In addition, workers are also educated about the outside exposure and have to put on the protected devices. When
the radioisotope is injected to the patients the exposure doses are measured due to whether they are in the
protected devices or not. It is also measured due to whether there are the explanation about the examination and
the education about matters that require attention or not. The total exposure dose is visualized into the graph in
using Microsoft office excel 2007. The difference of this doses are analyzed by wilcoxon signed ranks test in
using SPSS (statistical package for the social science) program 12.0. In this case of p<0.01, this study is reliable
in the statistics. Results: It was reliable in the statistics that the exposure dose of injecting #"Te-DPD 20 mCi in
wearing the protected devices showed 88% smaller than the dose of injecting it without the protected devices.
However, it was not reliable in the statistics that the exposure dose of injecting "*F-FDG 10 mCi with wearing
protected devices had 26% decrease than without them. Training before injecting **"Tc-DPD 20 mCi to patient
made the exposure dose drop to 63% comparing with training after the injection. The dose of training before
injecting "F-FDG 10 mCi had 52% less then the training after the injection. Both of them were reliable in the
statistics. Conclusion: In the examination of using the radioisotope e, wearing the protected devices are
more effective to reduce the exposure dose than without wearing them. In the case of using "*F-FDG, reducing
meeting time with patients is more effective to drop the exposure dose. Therefore if we try to protect workers
from radioactivity according to each radioisotope characteristic it could be more effective and active radiation
shield from radioactivity. (Korean J Nucl Med Technol 2010;14(2):26-32)
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Fig. 1. It is occupationally exposed dose in each stages for the
radioisotope distribution 5%, the intravenous injection of 50%
?™T¢, the intravenous injection of 26% “F-FDG, scanning and
guiding a patient 19%.

Table 1, Occupationally exposed dose in each stages for the examination

9, -
"Tc of the intravenous

Radioisotope distribution

18
F-FDG of the Scanning & Guiding for a patient

injection intravenous injection
day1 0.88 14.88 4.63 3.8
day2 1.22 11.16 7.38 3.6
day3 1.1 14.16 3.66 5.3
day4 0.89 12.71 6.89 4.1
day5 1.86 7.13 8.01 6.3
total 5.95 60.04 30.57 23.1
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Fig. 2. Portable Dose and Dose Rate Meter RadEye-G10

Table 2, RadEye—G10 Technical data

Detector Energy compensated GM-tube

Radiation type Gamma and X-ray radiation
Measured quantity Ambient equivalent dose and dose rate

0.05 pSv/hr-50 mSv/hr
45 keV-1.3 MeV (+30%)

Measuring range
Energy range

Operating voltage 1.8-4 V (DC)
Size 96x61x31 mm
Weight 160 g
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Fig. 4. It was reliable in the statistics that the exposure dose
of injecting *™Tc-DPD 20 mCi in wearing the protected de-
vices showed 88% smaller than the dose of injecting it without
the protected devices (p<0.01).

Table 3, Exposed dose during injection of 20 mCi *"

Fig. 5. It was not reliable in the statistics that the exposure dose
of injecting "*F-FDG 10 mCi in wearing the protected devices
showed 26% smaller than the dose of injecting it without the
protected devices (p>0.01).

Tc—DPD depending on whether protective equipments are put on or not,

(unit: pSv/hr)

Day 1 Day 2 Day 3 Day 4 Day 5

without with without with without with without with without with

2.52 0.41 2.23 0.21 2.84 0.28 1.77 0.24 2.34 0.21

2.13 0.29 2.1 0.25 1.59 0.24 2.63 0.25 1.91 0.27

2.31 0.22 2.43 0.22 2.34 0.35 2.58 0.33 2.35 0.32

Measurements 1.72 0.20 2.82 0.38 2.05 0.22 1.7 0.27 2.26 0.26
2.4 0.26 2.5 0.25 2.6 0.29 2.1 0.32 2.62 0.26

1.56 0.26 2.46 0.36 2.16 0.14 2.02 0.28 2.24 0.24

2.22 0.23 2.15 0.24 1.76 0.33 2.42 0.31 2.4 0.21

Total dose 14.86 1.87 16.69 1.91 15.34 1.85 15.22 2.0 16.12 1.77

Table 4, Exposed dose during injection of 10 mCi "®F-FDG depending on whether protective equipments are put on or not,

(unit: pSv/hr)

Day 1 Day 2 Day 3 Day 4 Day 5

without with without with without with without with without with

0.52 0.31 0.23 0.31 0.84 0.28 0.77 0.34 0.34 0.31

0.33 0.31 0.21 0.35 0.59 0.24 0.63 0.35 0.39 0.27

0.31 0.29 0.43 0.32 0.34 0.35 0.58 0.33 0.33 0.32

Measurements 0.72 0.31 0.82 0.38 0.55 0.32 0.27 0.27 0.32 0.36
0.4 0.26 0.25 0.25 0.26 0.29 0.21 0.32 0.26 0.26

0.56 0.36 0.46 0.36 0.21 0.34 0.22 0.28 0.38 0.24

0.22 0.33 0.35 0.24 0.76 0.33 0.24 0.31 0.34 0.31

Total dose 3.06 217 2.75 2.21 3.55 2.15 2.92 2.2 2.36 2.07
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Fig. 6. It was reliable in the statistics that training before
injecting ”™Tc-DPD 20 mGi to patient made the exposure dose
drop to 63% comparing with training after the injection

(p<0.01).

Fig. 7. It was reliable in the statistics that training before
injecting ""F-FDG 10 mGi to patient made the exposure dose
drop to 51% comparing with training after the injection

(p<0.01).

99m.

Table 5, Exposed dose depending on training before or after injection of 20 mCi ™ Tc—-DPD
(unit: pSv/hr)
Day 1 Day 2 Day 3 Day 4 Day 5
after before aftert before after before after before after before
0.41 0.14 0.21 0.12 0.28 0.19 0.24 0.07 0.21 0.07
0.29 0.11 0.25 0.11 0.24 0.07 0.25 0.05 0.27 0.05
0.22 0.16 0.22 0.12 0.35 0.08 0.33 0.11 0.32 0.08
Measurements 0.2 0.16 0.38 0.16 0.22 0.07 0.27 0.16 0.26 0.07
0.26 0.11 0.25 0.13 0.29 0.06 0.32 0.12 0.26 0.06
0.26 0.08 0.36 0.11 0.14 0.08 0.28 0.09 0.24 0.05
0.23 0.12 0.24 0.09 0.33 0.06 0.31 0.11 0.21 0.06
Total dose 1.87 0.88 1.91 0.84 1.85 0.61 2.0 0.71 1.77 0.44
Table 6, Exposed dose depending on training before or after injection of 10 mCi ®_FDG
(unit: pSv/hr)
Day 1 Day 2 Day 3 Day 4 Day 5
after before after before after before after before after before
0.31 0.14 0.31 0.22 0.28 0.19 0.34 0.17 0.31 0.07
0.31 0.21 0.35 0.21 0.24 0.17 0.35 0.15 0.27 0.15
0.29 0.16 0.32 0.12 0.35 0.18 0.33 0.11 0.32 0.08
Measurements 0.31 0.16 0.38 0.16 0.32 0.17 0.27 0.16 0.36 0.07
0.26 0.21 0.25 0.13 0.29 0.16 0.32 0.12 0.26 0.12
0.36 0.18 0.36 0.11 0.34 0.08 0.28 0.09 0.24 0.15
0.33 0.12 0.24 0.19 0.33 0.16 0.31 0.11 0.31 0.16
Total dose 217 1.18 2.21 1.14 2.15 1.11 2.2 0.91 2.07 0.8
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