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Table 1 Utilization of Radioisotopes

T8 2006 2007 2008 2009 20104
7,400MBgq _ _ _
(200mCi) EA 308 132
11,100MBq
(300mCi) EA 635 1,232 1,358 1,303 1,503
18,500MBq
(200mCi) EA 2,630 2,486 2,020 1,975 2,000
Tc—99m 27,750MBq
Generator (750mC) EA 434 865 975 510 210
?1788821/{8‘)1 EA 9,550 9,552 2,523 9.734 2,766
44,400MBq _ _ _
(1,200mCi) EA 97 51
55,500MBq B 3 B
(1,500mCi) EA 460 728
Wm0, - MBq 14,526,200 16,102,770 10,729,445 11,474,912 20,985,095
1-131 - MBq 38,797,571 54,123,674 62,276,439 73,154,952 77,844,684
I-131
MIBG MBq 454,730 415,137
T1-201 - MBgq 4,171,454 4,252,780 4,499,755 4,073,844 4,225,109
Ga—67 - MBgq 102,342 62,271 56,536 56,346 27,034
[-125 - MBq 87,172 93,499 78,921 106,245 101,977
FF;GS - MBq 30,771,790 52,033,951 70,309,398 105,327,745 109,963,688
Ho—166 - MBq 102,675 61,531 32,560 - -
1-123 - MBq 925,629 310,097 10,249 402,254 812,706
Y-90 - MBgq - 70,226 27,750 100,450 28,664
71 - MBq 19,573 45,103 12,358 10,763 10,675
(thgtkee)sts] zta Al 2011)
Table 2 Number of Radiation Workers & Radiation Exposure Dose (&4 : 3, mSv )
T B 2006 2007 2008y 2009 2010
A F FAAG HAAE SARE A FARSG HEAE AR 3Ed% SARGE HaAlw
e AuigAl 5,144 0.75 5,083 0.76 5,136 0.23 5,123 0.09 5,472 0.10
% ook AL 4,282 2.80 4,976 265 5323 271 5726 225 5900  2.40
= o Ak 862 0.83 959 0.89 1,116 1.20 1,172 0.43 1,284 0.74
TENH 493 0.39 531 0.37 604 0.11 638 0.03 665 665 0.03
oar|# 2,987 1.06 3,111 1.22 3,344 1.00 3,523 0.97 3,839 3,839 0.99
S 4,372 0.27 4,451 0.27 4.645 0.09 4,617 0.05 4,931 4,931 0.06
A7) 1,900 0.30 2,024 0.25 1,955 0.08 2,069 0.05 2,094 2,094 0.07
AA=ETA LS 10,154 1.08 11,366 1.13 10,855  0.94 14,118 1.15 13,538 13,538  1.13
7 30,194 1.08 32501 112 32,978  0.95 36,98  0.92 37,729 37,729  0.93
=AM S99 8] Ak8AlE 2011)
ALEEIHA BAR o7 oA o] go] AlRFEQITH . X ZEOFE WAL AYS Aol Fojsle] Zhg A
WAMs919h4e] oehA] o] gtol= AA zIhEore} SHAPIAORT-131, AMAMESE: 1-131 MIBG, W#o] &
A gEorz Uz 4= ok SAE:Sr—90, FNHeP-32, o A= Au—-198 5)
Fekop= oatslales A7|u Mo wget = 9] & xEEAo AMgatar g,
= oY 7 sIHES A e Al AjtAIA Q1A Zelol] Lt Seojske i W X5 HHoR
o] Fo] 3 Zmiyiv|El &2 PET/CT WS o] &3l 3 - 543 WSk Qe shEolth A2 7]7]9f WAL
S A= Hioln) Jojelsgo] JEEEA ARESH WA s2d A o] 8ol F
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Table 3 ICRP60(International Commission of Radiological
Protection) recommendations on radiation dose limit

Bk A9 9F Akl 9%
fFadg 537 Hit 20mSv/yb 1mSv/yc
ArETHAE
=9 FAA 150mSv/y 15mSv/y
R, & 500mSv/y 50mSv/y

ek

3. A

oA 2010. 10.15¥ 2011. 5.317k] He|stat} =}
EAE TP AAS A3 LS Bl ol
9 A BAAE oo FANEE 2
3 5 7F vlel 2009] Bl 7 o & )
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Fig. 4 Installing a syringe shield before and after.

Fig. 5 Synthesis of radiopharmaceutical and installation to a dispensing container.
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Table 4 Current situation of wearing a radiational shield for each medical institution.

o o A1 w 2o F FEY

* A ¥4 B ¢ C ¥4 D¢ A B B 4 C ¥4 D¢
) AG AO ® ®06 ®0O ®0O ®0O RO
olE A AO RA ® A A AO AQ
7o AO ®0O RA ® AO AO AO AO

(A" 0 A — Syringe shielder, ® — L—block or Apron,

RS

Table 5 Current situation of wearing TLDs at the time of handling radiation sources for each medical nstitution.

3 5 A HY B ¥ C Y D ¥
e (body) €383 A=A ©) © O] ©)
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EAAe]E SPSS version 18 ZZ7Mo|A Paired

20104 10€ 195E 2011d 52 31971%] se)aly} 21 T—testE o]-&3dt] A4 ¥ p<0.05% A5 SAHSZ
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Table 6 Comparisons between radiation exposure dose of the body and that of the hands.

1. 3eJstat 2QFARRke] WAk
FA(TLD) AHEZ} AR WaT
A3l AHFAA W 479 o5
¥} 22 AE UK Table 4, 5).

Helo =

=

o 2AVE A% oy

TR BETE BE

A MY

B ek

2 9% 2nETE Feek g,

o

LIRS WA

oo
o

g 5 20w E FHAAGSEY SA5-9] Z=2400)

TE BSapsE

oo (bOdy)Jﬂ = 4.27(mSv) 7.54(mSv) The TLD
(8714)
2 Ho
& N .

= 287 10.4(mSv) 38.49(mSv) & Ring TLD

& 74 N .

A TEA(2001) 1.24(uSv) 36.76(uSv) = Ring TLD

— 146 —



Aoy5t FAAA & R Y NEAG A7

Table 7—1 Daily radiation exposure dose and exposure time relating to synthesis of radioactive medicine and installation to

dispensing containers.

WA ( GBq) .

I ZAFH(uSv)

FZ A 7K sec)

(mean%SD) " ™ o (mean%SD) (mean=%SD)
AN w2 7.88~20.35 50 15~80 15~65
(Tc—99m HDP) 14.24(3.56) 38.35(15.97) 35.21(13.65)
38.35(15.97) 35.21(13.65) 60 86~652 25~58
' ' FAaA G5E9 (F-18 FDG) 238.25(116.88) 41.13(7.55)

Table 7—2 Daily irradiated doses and exposure times of a hands for each section.

(AP el eRE §Hd: Te—99m HDP, u-87] &= F-18 FDG)

(person : 200)

] ] =EFA7H(sec) 2K (USv)
1} I I 0] o] A B 12~ = = ]
IR Y S AT BERF R
P 1 3~6 17~41 0~1 0~1 0~1
Te—99m HDP
(mean) (4.64) (26.65) (0.70) (0.53) (0.01)
ORI} Th=2ko) 9~47 24~68 4~58 9~8 2~11
F—18 FDG  1~4
(mean) (28.6) (44.53) (27.76) (4.57) (4.43)

(A7RE AR A9

. Bk 2w F ol¥~Tol. C7Rk Fol F gk olE~FR)

Table 8 Comparisons of radiation exposure dose and exposure time of the hands before and after wearing a radiational

shield. (person : 50)
2l w2 PR G5EA
L=EA7H(sec) I ZA 7 (uSv) wEAZH(sec) I ZA 5 (uSv)
(mean£SD) (meanSD) (meanSD) (mean£SD)
e 17 ~ 41 1~ 12 17 ~ 48 9 ~ 31
e e 27.8 £ 7.10 5.38 £ 3.09 32.74 £ 6.07 21.1 £ 4.84
AN 17 ~ 39 0~1 21 ~ 60 3~38
e 26.06 £ 5.29 0.18 £ 0.38 39.22 £ 9.74 448 + 1.38
P—value p < 0.00 p < 0.00
I RS S vt 22 AYE Ala, AL v, a1 =k
HIE7) 352 24w el ofdx) b33 A & 5.9
o] A it FFHFS 1.24uSv, 36. 76uSveR z}7} H M E9942 Hal= oA 47)
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Feod2 AP olekE ol A(38.35uSv), HAF oRe) 4 | 27198 ARE-gE 3o diFa o|%lar, -
THEAL I A ES EulgTlel FE A @ T AeEA] k= T Qlolt) E3] WALA
(238.25uSv) 247} =& A3= At Table 7-1, 2). o] A7kl 7oA tlBEe] om |kl WA u
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+ Abstract

Study of External Radiation Expose Dose on Hands of
Nuclear Medicine Workers

Jun—Chul Park - Sung—Jae Pyo"

Department of Radilogy, Ansan University
I)Department of Nuclear Medicine, Inha University Hospital

The aims of this study are to assess external radiation exposed doses of body and hands of nuclear
medicine workers who handle radiation sources, and to measure radiation exposed doses of the hands in—
duced by a whole body bone scan with high frequency and handling a radioactive sources like 99mTc—HDP
and F—FDG in the PET/CT examination. Skillful workers, who directly dispense and inject from radiation
sources, were asked to wear a TLD on the chest and ring finger. Then, radiation exposed dose and dura—
tion exposed from daily radiation sources for each section were measured by using a pocket dosimeter for
the accumulated external doses and the absorbed dose to the hands.

In the survey of four medical institutions in Incheon Metropolitan City, only one of four institutions has a
radiation dosimeter for local area like hands. Most of institutions uses radiation shielding devices for the
purpose of protecting the body trunk, not local area. Even some institutions were revealed not to use such
a shielding device. The exposed doses on the hands of nuclear medicine workers who directly handles ra—
dioactive sources were approximately twice as much as those on the body. The radiation exposure level for
each section of the whole body bone scan with high frequency and that of the PET/CT examination
showed that radiation doses were revealed in decreasing order of synthesis of radioactive medicine and in—
stallation to a dispensing container, dispensing, administering and transferring. Furthermore, there were stat—
istically significant differences of radiation exposure doses of the hands before and after wearing a syringe
shielder in administration of a radioactive sources.

In this study, although it did not reach the permissible effective dose for nuclear medicine, the occupa—
tional workers were exposed by relatively higher dose level than the non—occupational workers. Therefore,
the workers, who closely exposed to radioactive sources should be in compliance with safety management
regulations, and take actions to maximally reduce locally exposed dose to hands monitoring with ring TLD.

Key Words : whole body bone scan, PET/CT, external radiation exposed dose
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