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Purpose: The whole body bone scan is an examination that visualizing physiological change of bones and using
bone-congenial radiopharmaceutical. The patients are intravenous injected radiopharmaceutical which labeled
with radioactive isotope (99mTc) emitting 140 keV gammarays and scanned after injection. The 3 principles of
radiation protection from external exposureare time, distance and shielding. On the 3 principles of radiation
protection basis, radiopharmaceutical might just as well be injected rapidly for reducing radiation because it
might be the unopened radiation source. However the radiopharmaceuticals are injected into patient directly and
there is a limitation of distance control. This study confirmed the change of radiation exposure as change of
distance from radiopharmaceutical and observed the change of radiation exposure afte rsetting a shelter for help
to control radio-technician’s exposure. Materials & methods: For calculate the average of injection time, the
trained injector measured the injection time for 50 times and calculated the average (2 minutes). We made a
source as filled the 99mTc-HDP 925 MBq 0.2 mL in a 1 mL syringe and measured the radiation exposure from
50 cm,100 cm,150 cm and 200 cm by using Geiger-Mueller counter (FH-40, Thermo Scientific, USA). Then we
settled a lead shielding (lead equivalent 6 mm) from the source 25 cm distance and measured the radiation
exposure from 50 cm distance. For verify the reproducibility, the measurement was done among 20 times. The
correlation between before and after shielding was verified by using SPSS (ver. 18) as paired t-test. Results: The
radiation doses according to distance during 2 minutes from the source without shielding were 1.986+0.052
Svin 50 cm, 0.515+0.022 z Sv in 100 cm, 0.251£0.012 z Sv in 150 cm, 0.148+0.006 £ Sv in 200 cm. After
setting the shielding, the radiation dose was 0.035+0.003 x Sv. Therefore, there was a statistical significant
difference between the radiation doses with shielding and without shielding (p<0.001). Conclusion: Because the
great importance of whole body bone scan in the nuclear medicine, we should make an effort to reduce radiation
exposure during radiopharmaceutical injections by referring the principles of radiation protection from external
exposure. However there is a limitation of distance for direct injection and time for patients having attenuated
tubules. We confirmed the reduction of radiation exposure by increasing distance. In case of setting shield from
source 25 cm away, we confirmed reducing of radiation exposure. Therefore it would be better for reducing of
radiation exposure to using shield during radiopharmaceutical injection. (Korean J Nucl Med Technol
2012;16(1):80-85)
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Fig. 1. The device was used digital survey-meter, L-Block lead glass shield and Holder. L-Block lead glass shield (Pb 6 mm) (A).
Digital surveymeter is FH-40 (Thermo Scientific, USA) (B). Holder (HE-211, HAKUBA) (C).
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Fig. 2. Radiation were measured in the distance at 50, 100,
150 and 200 cm. Hold of digital surveymeter was used Holder
and make a level.

Fig. 3. Radiation were measured in the distance at 50 cm.
Distance was 25 cm from source to radiation shield and 50 cm

from source to digital surveymeter.
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Fig. 4. We was checked high dose rate for 59.600 uSv/h at 50
cm and it was lowest dose rate for 4.434 uSv/h at 200 cm.
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1 g Fig. 5. We were checked the Shapiro-
— 8 N i 3 Wilk test for normality test. The test
g e o of normality at 50 cm (A). The test of
y e = normality at 100 cm (B). The test of
Sl ‘ F — I normality at 150 cm (D). The test of
T normality at 200 cm (E). The test of
’ normality in Non-shielding at 50 cm
(C). The test of normality in shielding
at 50 cm (F). Each data has had the

' ' ' test of normality.
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Zalo|| w2 HzFe] M3l= 50 cm, 100 cm, 150 cm, 200
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0.037 pSvolil 60% E<QFo] ATke 0993 pSv, 0.258 pSv,
0.125 pSv, 0.074 pSvth 90% Eoto] AMeFS- 1.49 pSV, 0.386
uSv, 0.188 pSv, 0.111 pSv o] 120% E<ko] Aake- 1.986
Sv, 0.515 uSv, 0.251 uSv, 0.148 pSvo|ciFig. 6).
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A S A2SHA] 931 50 cm A 2ol A] 30% Fote] A
SES 0497 pSv, 1202 EQFo] ATke 1.986 pSv o]l Xu] &
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A& 981% = FIE] ATk
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Fig. 6. The radiation dose during 120 sec was higher than
other exposure time as 1.986 ySv. From 200 cm, Radiation
dose during 30, 120 sec were shown as 0.037, 0.148 ySv. The

variation between radiation doses as changing exposure time
was high at 50 cm and it was lower at 200 cm.
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Table 1. Non-shielding and shielding of radiation dose

el
S0cm ZHH A S50 cm XHH = pvalue
30 sec 0.497 0.009
60 sec 0.993 0.018
P<0.001
90 sec 1.490 0.026
120 sec 1.986 0.035
EFRl: uSv
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