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AFAE AF AN FAE 250 kg, AF 42 BAE
100 g, A1 24 M= 110~200 mm, A% 24 @9=
1 mmolt}, FFA7]= SAHS 10~600 mg/dlo]iL,
SAAIRE 5%, A AE & 0.6 dolt}t, FHEE
6'C~44°C, ZAEFEE 10~90%, T &4& HIE
10~70%°]t}. Dose Calibrators ZAW Y Tc-99m Htj
240 GBq(6,5Ci)o]al, #35 0.001 MBq(0.01 #Ci), =74
A £200, FXA 200, SAHAIZE 2%0|th, A AFEA]
Fe AFke)/7(m)e] Axoz Aaketal, WHO
expert committeeol|X] &gk Hgke] Aojo} HRE TF
© 2 18579t vlE, 18.5~24.9 A4, 25.0~29.9 JAF,
30.0~39.9 H|¥E, 40,007 MW 2 E7EFATH29].
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(W], 5, 55l uef 723t 242 7lenitt 54
st WA ES B s A RE S ot
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o|F Fo] SAHYAE FAletL, SN FUg 914
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v #E2ARE AAEHAL, it ARes St HE
ZAF 2 SAYHES AR § 2011 8¢ 11URH
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=, ADFA T, gl f5, 89, 52 AkE
Y oRE AR, WAMIekE Fo & AR(EH,
50, 100, 200 cm)9} AIZHCAAFAL 5 =
Al A vl A, PET-CT #HAF A vl 3, PET-CT ZHA}
215, AAFL (M, FH5, B w2t 242 GM tube
2 AR oE 29 A5 S5kt AHFAL
A, & 58 QAL AWFA T ukEAdAE, ANFAL
FFH PET-CT AP 24 =315, PET-CT #A} 2%
Wl 92 B2} 319, F-18 FDG Fo#FS Dose
Calibrator2 ZA3}3it},

PET-CT ZA} $kx}o] it WAkl =E SAAIRES A9
FAF T SAE 4,173, FAHFAL T vl A2 66,59
HAUFAL F v 3= 77 478 AAFAL T AL
114,15 0]tH(Table 1).
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Table 1. Average at the Time when the Amount of Radiation is

Measured.
. . Mean+S -
Time for measurement Min B Max
D(min)
Immediately after intravenous
1 4.17+4.622 28

injection
Before urination in advance of

41 66.59+15.075 102
PET-CT test

After urination in advance of

47 77.47+17.740 138
PET-CT test

Immediately after PET-CT test 84 114.15+18.461 178

104 JOURNAL OF RADIATION PROTECTION, VOL.37 NO.2 JUNE 2012

LA SErte] THRIA SAdol thelA] Hlwe} wiE
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13]Q1 A5+ 75%, QA& AHES B9 76. 7N R A7}
=2 08-S B oth Fold HhapA ook o] WA s o H A
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mCi)©|tt,
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AR S gk A3 AT AR ES] et
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WAook o] SAle] 9ol M2 Ht Wl F=r}
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Fig. 1. Comparison of the average amount of radiation by the time the
measurement is made.
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Table 2. Interactive Relationship between the Body Part and the Time the Measurement is Made.

Source Sum of squares of III type Degree of freedom Mean square F P-value
Adjusted model 21681938.940 15 1445462.596 1105.356 0.000
Intercept 11895445.551 1 11895445.551 9096.537 0.000
Time 1036971.064 3 345657.021 264.327 0.000
Location 18817042.401 3 6272347.467 4796.512 0.000
Time * Location 1437914.389 9 159768.265 122.176 0.000
Error 1135074.425 868 1307.689
Total 34965591.089 884

Table 3. Changes in External Radiation Dose Rate in accord with Changes in Time after Injecting Radioactive Pharmaceutical and Distance from the

Surface of Patient.

Classification (time, distance) Group Averagexstandard deviation(«Sv/h)
Surface, immediately after intravenous injection 1 522.1944+85.79295
50cm, immediately after intravenous injection 5 105.6494+18.13512
100cm, immediately after intravenous injection 89 39.7467+13.74576
200cm, immediately after intravenous injection 11 12 6.0925+1.87579
Surface, before urination in advance of PET-CT test 2 384.7317+61.28718
50cm, before urination in advance of PET-CT test 6 69.3667+11.67267
100cm, before urination in advance of PET-CT test 9 10 28.3073+£10.27581
200cm, before urination in advance of PET-CT test 11 12 4.5666+1.96323
Surface, after urination in advance of PET-CT test 3 318.7167+74.11992
50cm, after urination in advance of PET-CT test 67 58.0750+13.01773
100cm, after urination in advance of PET-CT test 10 11 19.8183+8.86644
200cm, after urination in advance of PET-CT test 11 12 5.0660+1.78312
Surface, immediately after PET-CT test 4 256.3583£52.75859
50cm, after urination in advance of PET-CT test 78 45.9106+10.18783
100cm, after urination in advance of PET-CT test 11 12 12.9025+3.18261
200cm, after urination in advance of PET-CT test 12 3.8852+1.12718

Total

117.2294+160.74928

Table 4. Changes in External Radiation Dose Rate by Distance and Body Part Depending on the Time after F-18 FDG IV.

Immediately after Before urination in advance After urination in advance Immediately after
intravenous injection of PET-CT test of PET-CT test PET-CT test
Classification
meantsd t,F meantsd t,F meantsd t,F meantsd t,F
(#Sv/h) (p-value) (#Sv/h) (p-value) (#Sv/h) (p-value) (#Sv/h) (p-value)
Surface ¢ 522.19+189.593 384.73+90.296 318.72+97.225 256.36+£74.935
Distance 50 b 104.534+23.826 69.37+15.141 58.08+16.341 45.69+11.739
565.287 931.247 810.032 897.320
fromthe | 100 a 39.75+13.746 28.31+10.276 19.82+8.866 12.90+3.183
bod (0.000) (0.000) (0.000) (0.000)
0% 1200 a 6.09+1.876 4.57+1.963 5.07+1.783 3.89+1.127
Total 240.75+249.732 174.40+173.849 144.41+149.122 115.37+£119.656
Head a 222.34+150.380 223.69+178.648 210.57+178.603 173.49+146.390
Chest ¢ 420.82+319.363 | 21720 | 213.99+146.547 0.633 190.61£135.945 3.026 142.16+98.527 3.337
Body part
Abdomen b | 296.93+204.888 | (0-000) | 243 46+185.176 | (0.530) | 164.01+120.494 | (0.050) | 137.42+101.525 | (0.037)
Total 313.36+248.874 227.05+170.703 188.40+147.909 151.02+118.300
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3.2, F-18 FDG IVF AlZte]] w2 Azle} A4 #-9]<]
5 BAMARE Alo]

2} BHAA AP FES S A9 AUFAL
ZA] 522.191189.593 #Sv/h, PET-CT AAF A wj= 2
384.73190.296 uSv/h, PET-CT 7AF A wx %
318.72197.225 uSv/h, PET-CT ZAF A& 256,36+
74,935 psv/h= A7ko] AGE FA M| FHaEE A
S e, Sl Ho 2 HE S0 cm, 100 cm, 200 cm
B5 ARFHsbe] wel FA4%E RAE JERHTHTable
3-4).

WAL o) oRE AWML SA] FAPEHA WA FE
S =A8t A3} FHo|A 420.82+319.363 pSv/hZ 714
2 @S YERA, PET-CT ZHAF A dix 59l
77.47+17.740 £33} PET-CT ZAA} 2%l 114.15+18.461
oAM= ZHz; 210.57+178.603 #Sv/h, 173.49£146.390
usv/h= 757V 78 =7 YRS tH(Table 4).
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PET-CT A} A vl <2 oF 77478 o|FFEH+= T
7} 7V A YEh dutslEo] Qe FHel o)
PET-CT A} A2 R vhs SAM 9 Z35S 7HaA) 7|
7] f3lMe B HARARSAA T A2 RE
AelE dEstAY WAksol HaE o]Fo] AFHE A
3l Aol nig st Br1ug &) dasiehd 7t
58 AglE 200 ecmo)dg FRsk= Zlo] ukghHsit
gk 27)dlE B, AMEORE Tl & oF 77 & o]
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AL SExte] Ag], ARE, AARS] ol whE AR
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=
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Changes in External Radiation Dose Rate for PET-CT Test Patients

Su Jin Kim and Eun Ok Han
Department of Radiologic Technology, Daegu Health College

Abstract - This paper analyzes changes in the external radiation dose rate of PET-CT test patients as a part of providing basic
materials for reduction of radiation exposure to PET-CT test patients. In theory the measurement of external radiation dose
rate of PET-CT test patients shows that the further the distance from the patient injected with radioactive pharmaceutical and
a longer time elapsement from the injection leads to a smaller amount of radiation, Particularly, the amount of radiation
marked the highest in the chest was at 4.17 minutes immediately after the intravenous injection and in the head after 77.47
minutes after urination in advance to the PET-CT test. As in the generalized information, it is desired to keep distance between
the patient and caretakers or professionals to reduce the amount of radiation exposure from PET-CT test patients and to
resume contact the patient after the time when the radiation has reduced. If contact is unavoidable, it is desired to keep
at least 200cm from the patient. In addition, the amount of radiation reached the highest in the chest at first and then in
the head from 77 minutes after injection. Accordingly, it would be helpful in achieving the optimization if contact is made
based on the patient's physical characteristics. This study is significant as it measures changes in radiation the dose rate by;
distance from the PET-CT test patient, time elapsed, and specific parts of body. Further studies based on the findings in
this paper are required to analyze changes in radiation dose rate in accordance with individual characteristics unique to

PET-CT patients and to utilize the results to reduce the amount of radiation patient, caretakers and professions are exposed.

Keywords : PET-CT, Part of Body, Patient, Radiation Dose Rate
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