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The Usefulness Evaluation of Radiation Shielding Devices in
PET Scan Procedures

Yeong Seon Kim, Myeong Deok Seo, Wan Kyu Lee, Yo Cheon Jeong', Sang Wook Kim?,
Il Teak Seo® and Jae Beom Song

Department of Nuclear Medicine and ’Radiology, Dankook University Hospital, Seoul Radiology Service Co. Itd’,
The Korean Society of Nuclear Medicine’, Cheonan, Korea

Purpose: he use of PET scanners and the number of patient in Korea have been increased for recent several years
dramatically. For this reason, technologists have more possibilities to be exposed to the radiation. The hospitals
using PET scanners should make an effort to reduce the radiation exposure dose. The purpose of this study was
to evaluate the radiation exposure does when using radiation shielding devices. The evaluation was performed
through questionnaire survey and experiment. Materials and Methods: First, the technologists who had
experience working in PET center in 2008-2009 were surveyed with questionnaire and TLD Figures, personal
opinion of utilization of radiation shielding devices are analyzed. Second, we measured the shielding rate of
shielding devices which have been using in PET study procedures. We divided the procedures into four steps;
distribution, moving, injection of "®F_FDG and patient setup. Results: First, the results of this survey, using of
L-block+Syringe shield, L-block, Syringe shield, No shield during the injection, were each 58.5%, 20%, 9%,
12.3%. The TLD values according to utilization of radiation shield, using both L-block+Syringe Shield and
L-block showed the lower TLD values, and Syringe shield only or No shield showed the higher TLD values.
Second, the results of experiments according to PET study procedures measured the shielding rates as follows.
The shielding rates during the distribution using L-block, L-block+Apron shield were measured 97.4%, 97.7%.
The shielding rates during the ®F_FDG delivery to the injection room using mobile Syringe shield, Syringe
holder, Syringe shield carrier were each 81.7%, 98.9%, 99.7%. The shielding rates during the injection using
Syringe shield, L-block, L-block+Syringe shield were measured each 51.9%, 98.3%, 98.7%. The shielding rates
of Apron were measured in each 30, 60, 90, 120, 150 cm distance. The measurement were each 16.9%, 14.2%,
16.6%, 17.1%, 18.1%, 18.6%. Conclusion: The most effective method for radiation shielding is to using L-block
during the "F-FDG distribution and Syringe shield carrier during in moving "F-FDG. For the "*F-FDG
injection, L-block+Syringe shield have to be used. The shielding effect of Apron has shown average 16.4%.
According to the survey of questionnaire, the operators recognized well risk of the radiation exposure but,
tended ignore in working. The radiation dose according to recognition of radiation exposure risk was not
relevant. but radiation dose according to utilization of radiation shield lower the more use it. The main reason of
no use of shielding devices is cumbersome, 55% of the respondents answered. I’'m sure, by use of radiation
shield in all PET procedure, radiation exposure will be reduced considerably. (Korean J Nucl Med Technol
2010514(2):65-76)
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Table 1. The number of PET study by years

PET s "F-FDG
BE weage M EED ysammg
2003 27 20,721 4,835,159
2004 41 37,805 14,052,748
2005 54 57,031 21,998,957
2006 66 100,530 30,771,790
2007 97 184,824 52,033,951
2008 127 248,935 70,309,398
2009 143 308,663 105,327,745

Table 2. An outline of survey method

apApte] W% o] gobdo] whet Tl %)
HAPEEO R o] W AZE §Ie melo] aEL
b T2 ZhaA1717] Sles AL Wole] 9l
AL, AR, AE o 8tk AR FolW WE A
@052 ujlste] ik, Aelis WAL Wolol 714
st favh Hch An AEAete] AeE F71417)
Ae] Six50] Aol ofs) wE ke Zhagch st
= AR ARJolA ARKE Fol7L ARl 27
e SA7E Qlomz Xju7 wheA] W asich 55 PET
oA AMgEE TolU ] BFe] B, szl 7o) A-e B
Zexfole} o 4= Qick. SIH|YE WAMIS] o X|7} ol A
A7) 77} ST EAA7] ] AMg-L 715 B
T B AT AERALE E5to] PET A4 ZajA A
Asf7) 0] F8ol w2 WA TE S TLD 442 o]

g3to] B, AL Botol 2t Aalr1 7o Aues &
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O N ofN

T e W 2
ZAEE DAY WARM X7 20 T2 WAM OE HE2 TLD XS S 2416104 xiH el K284 it
AR BEARM BESof DS QAT FAF Y mRfAIXE BAMM Xt 7|7 AIREE EAb
ZAMCHA  2008-2009% AbO|ofl 227| 0|4 PET ZAMMOIMEE Z2ZF0| U WARMAL
ZAIKIY  PETO| Mx|glo] Y &0l ®MZ ojz7|
A MEXE S5 e-mail ZAF (K3}, QEZAL HE)
ZAZ|ZH 20108 2€ 16 - 38 52
A7 HIEEA gl SARN
Table 3. The survey design
ZAb FA ZAF 23 A7
» HIARM TEO| QIFMof ChEt lAlE
EAEY | » DAIN B OEo| Vb B2 A 22 oy 4
BEARM BESOf| CfSH QlAlE w HIARM RiH|7|TO) 2=
» HIARM R[S ARRSEX] oA ElE 0lR
1 s BEFDG 2B R 5
= . U Ehf B4
ol = "F-FDG O|SA| xHHH 5
© » EH{AOIAM FAMZEX| A2
ZANES I m 8 o| E(d CiCt
ZRARE AyE 2 oL EDGA T01 AL
st2c =0 = CF-FDGO| B¢ =l .
- N = PF-FDGO| S0{A| St shmgy
» "F-FDGO| £0A| XL
_ m ol WA SHX} ZX|MNY 3l
L =2 ol =& o XT
EAS " Ry ?
ZAES I g 712t Sotel 22X 5
HIAMM mE Mz g 712t SO 27| TLD x|
= J12 28 1628 / m M0l 235 : 82§
e Al = 35} . 2435}
S o —o
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o]l7713o] PET AlE|of|A ZH5H= WAMAALS] HIARA
ool thgt QA= gl BAMD A7) Ee] B dobE
7] Sl A AR AATSIATE AR PETo] A3
L5 Q= AL 3070 Q)= 7|ToF, 2008 HE] 20094
Afolo]l 25-7] o)A} PET AARS Al3at Ago] 9= HhabAl
AE R Sy RAMTHE ol dRALE 7|Ee R

SHEARRL AStRARE WAskgl o, 20109 2 16U -E
20104 39 5U7HA] AXBFACH Table 2, 3).
2. &

1) e

MEZALS vigto 2 7 TejA AR AAet 2| 7] 3]

A& A F o Z7gstolck WA
AJejekEe. PRFDG 296 MBq (8.0 mCi)E Fujjste] 240
AREsIgow, 24 @ APH S +7.4 MBq (0.2 mCi)7HA] &
otqiet AbHle-S FAtH Ao A%t 31 e A
7195 ARESe S B AgFERYE ARESHlth

SAFAE ©183

,T’_
[¢)

o

284 Bt

G 2 621 PET ZAF ZefAIME YA xtm|7[119]

o ]| A4=4] Digital surveymeter (FH-40G, Eberine)
* L-block(10cmPb), Syringe shield (9mmW, Pro-Tec),
Syringe Holder (8mmPb, Biodex), Syringe shield carrier
(7mmPb, Biodex), Apron 0.5mmPb eq. (Biodex)
* Injection stand, 3-way set, &4, ©]54] Hlol& &
3) o U
@ “F-FDG 23] Alo] AH$5He Rp3l7| 7] Hojg 275
B Ao ARE 753 A7) 41E L-blocky} Aprono &
AAsto] *F-FDG 296 MBq (8.0 mCi)E Hujdt 7490 &
7+ ARS8 243519tk No shield, L-block 1837 L-block
I} Aprong A ARERE B9S2 20814 SAsHiH
(Table 4).

@ "F-FDGE] ol5Ale] ALEEIS X779 Mg 27
o5 AR 758t X}#|7]4<1 Syringe holder, Syringe
shield, Syringe shield carrier®] X}9l-8-2 2435}tk 2+ 2}
71?4 A& s zﬂom HoH “F-FDG2| A}
. 248 A

7l¥§—r51 30 em 7=]oflA 242k 10§V" =% ’5‘P SAtk(Table 5).

® PFEDGS] Sl Alo] A A7) Ao 24
Fofof] ARE-E|= 27| 7] 4= Syringe shield@} L-block
7S AAsLe] 22 ARgsE A9t T RS T AR
3= 73-Both shield)o]] sl A3t 0w, Fof 2 2
& £ F AES A7 S T A AlEe

Aede 2|7 )Rl ARIAIZD A= A31(Table 6), 7]

=
=

= 2]=]
:—_“Zéo

DAl B7HAERE] (X 7] ARRA] AR =
Ao I SLUBEIILE S0 JUIGE gy 5 A A BRI FoISHEA ol Aj2taf 2ol
A S -
Z APal Fol FRE o] SA5IGIHh Fo] e
2) Al&7|7] & M= extravasation= *JA|5}7] a4 A Heparin capS ©]-83]
« “E-FDG o] lineS SFE3 Tof HAEZAdolA RIE7F =oE o
* PET/CT #H|(Philips Gemini GXL6) 2 3-way setS #A] FolalgltTable 7).
Table 4, The shielding rates of shield used to distribution of ®F—FDG
XHH| 7|7 dAs EHE S
No shield e MESZEE 30cm HZ|0AM £
L-block 296 MBg (8.0 mCi) 025’§|E Lead glass YIX[0IM &F
L-block+Apron Lead glass ?/0l Apron2 i &3
Table 5, The shielding rates of shield used to movement of "®F—FDG
= SAs =33 Z34UH
No shield
Syringe holder . Aletd oy -
. . - - i J|FEHE H|olN =X
Syringe shield 37-370 MBg (1-10 mGi) 103 7| 22H 30em 7H2[olA £

Syringe shield carrier
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@ A ZAAY Al Aprond] Adle 7

Apron®] Aul&-& Zs}7] f15te] "F-FDGE #All/
FoIet th 60min F-ofl Apron©] §i= wiet & WE WA
ASAAFAE o83t 33t AFES SAsIH: 05
mm Pbo] Aprong ARSI oH, 4 A vk g A1
% PET Ho|& flofl &4 vi= 57| T AdefollA 55 9]
2] 9] A E2EE 30, 60, 90, 120, 150, 200 cm 7 2]l A] 1| 3]
AT Yo Z45iti(Table 8).

E It

1. 222AL 21t

L 7holglon TLD 4=3|= E7|g s 1.69+0.92 mSv
k.

1) SEAL oY £

R0 2Fofst %%Lx}sq AL I 62702 95.4%

Aon|, ojx7} 3O 4.6% LERITE o SRl
4+t PETo] 47] $o9E)m 9 o)si|o] A2Ae0] 2
ZEjo] Qs PR o] 7P WokTh AL 29-324]
7} 292%2 7P Werom, 33~36417}F 21.5%, 37~4047}
20%= UERGE O M, 24~284|7} 4.6% = 7174 2 1T Table 9).

@ Aol W2 YA W H=
Aol w2 YA 7] ZL2- 29-3247F 2.14 mSvE 7

[e]
ofom, oglo] Z7|8HE x| LrolRT) HRAMY O|okE

% 747)2] MER|E vl TLD 43| u]7]A] =}, A} A] o] Fofet exp EAMY Sl Aol 57}6‘ = st
ol g AFBILGONE TLD £27 40 mSy o4l &, GAri(Table 10). o] w2 o7 72] FgE=e Aol
PET HAF ™ol 127] olslel A= ARt 65705 w40l %7F= Both shield?} L-block®] APlol Z7kskdet
ARESIGITE A AT AMAAL 1919 A Bt AAF S} (Table 11).
Table 6, The shielding rates before the injection of "“F—FDG
XHH 7|+ LALS 2 S
No shield MO ZHE| 30ecmOM H20M EX
Syringe shield 296 MBe (55 mCi) Atsp MPESREE] 30cmOlM AHZ|HM 5H
L-block § AF M 158 Lead olass SIZ|0IA =X
Both shicld cad glass FIRIOIM 5T
Table 7, The shielding rates during the injection of ®_FDG
At 7|+t BN 2l S
No shield
o M ] 01 AI#EIZA 30cm H2|0lA EH
Syringe shield 296 MBg (8.0 mCi) e
L-block . 153 E0iZ AIBSIEA Lead glass QAXI0IA E
Both shicld TS AlEe cac glass Tx ©
Table 8, The shielding rates of Apron used to patient setup
A1 7|7 HATS EFED e O
No shield . - _ EN 602 & HAAEM 2EELX|0A
X T EH:. I} = . - T T =— =TT _
Apron 29 MBg (8.0 mCi)  XHHZIT/A2IE 21 2031 54" 5 00 120 150, 200 cm Z2I0IN EH
Table 9, The characteristics of human factor
7= RIS () HEE(%) 7 & EE) HI8(%)
e o X} 3 4.6 24-28 3 4.6
£ CEXt 62 95.4 29-32 19 29.2
| 46 70.8 E 33-36 14 21.5
X = = 3
m' Excre 5 7.7 o 37-40 13 20.0
= Hets 5 7.7 41-44 11 16.9
BYH 9 13.8 45- 5 78
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@ A9d PAA 9 E J=
AL 1917 2AdiH] TLD 4+3= =do] 7 &=
ko, FAEol 7H Wekti(Table 12).

2) YAR BS0f CHEh QA= FAL

@ FAMD 9l Z9] 913/ tiEt A= WE mERE
PET HARS AlfshHAl AR 5]359] 243 Adofl Tt ¢l
1= 1(WH-SE2) 58 5(--=2) 7] thirol Aol o
P8-S EAREAS ol8ste] EAsHITE A AR Q14
57F 50.8%= 7FY w2 RlEE Hlow, iw 27t
6% 7P WA Uebdth AR 9150 913/l thigt
=7} 595 TLD =37} dukal ez wgton), 54
2= o] gt Table 13).

>~"‘1-ﬂr01<_1>~
_I
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Table 10, The radiation exposure dose according to age

ZAEM 9 691 PET ZAF TAIME BAMM X 7[2Q S84 EHIt

@ PET 74t ZelXA 5 A sZo] 74 B Ao
2 2345E WA

S 199] PET 7412 AldsHs 5k Al o] o
AEL A9t 27 A9 A AFSHE DAL PAH)
oFEo] Kol Bxjol hg W= h 4 ik A9e 7
T AL WAOREY A - B, o5, Teln &
Aol A Foig tf2 Lhs 4 QIek el Egere] e

23S A s A EE & ot &
QlofEs Fof W Sk A7E o FoiAl= ©
715k Ao ZRitk PET AR ZeAAS YA
2, o1, Fol 1AL 2} A o] A
KiS 208 He TAIE 3%
e SHAE M7%R 71

FAF

o

P

2
ox Tt
1> ok
2

fu lo >

(M) bl () e e TLD(mSv) 20 F H| pat F 1z
24-28 3 8/21 1.53 1.22
29-32 19 10/21 2.14 0.59
33-36 14 9/20 1.71 0.49
3.33 0.01 2.37
37-40 13 7/15 1.46 0.77
41-44 11 6/11 1.15 0.25
45- 5 4/9 1.14 0.43
Table 11, The utilization of radiation shield according to age
HZ(A) Both shield L-block Syringe shield No shield TLD(mSv)
24-28 100 - - - 1.53
29-32 47.4 15.9 10.4 26.3 2.14
33-36 35.7 42.9 21.4 - 1.71
37-40 61.5 23.1 7.7 7.7 1.46
41-44 72.7 9.1 - 18.2 1.15
45- 100 - - - 114
Table 12, The radiation exposure dose by regional groups
e HI=() 19/ Bt 4 TLD (mSv)
s 46 6.7 1.83
=33 6.0 1.00
Map 5.7 1.35
AMHA 10.0 1.27
Table 13, The radiation dose according to Recognition of radiation exposure risk
oIME HI=(F) HRE(%) TLD (mSv) 24 F | p-ak F 71245
1 (heSe) - - - -
PRES=)) 3 4.6 2.08 2.07
3 (EE) 13.8 1.63 0.56 0.833 0.481 2.755
4 (=2=2 20 30.8 1.79 0.55
5 (=S 33 50.8 1.51 0.67
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Wokom, ‘ghx} EA| Ao
YtHTable 14).

|2k 2ot SHAE 40%2 LiE}

® A A7) Bgwo] WE WBYE 2AL
PET ZAHS AIYSIAA WA 1% 220 $15) %je)7]
T8 ol 4 TEleA] Lopralth WA A7)l
FLEE (LR RE SEISESA o] Ao
et U8 BARRAE ol 8slo] BAlelATh Bz &
—Q—E 49,]. 57]_ 7_'1—7_]— 35.4% 2 7].;(]— DJ—ol—o D:] :6:]—_9_57} JlJ_L-_%_/,\_
£ TLD 2= W2 202 Yepylt(Table 15).
@ P A7) 78 A8 9 B ol
| AAE AR A A1 78 AEIIA oA
ololl TsAE Aol ol MABTR I W SR
7} 55.4%= 71 Wokon ‘Skxjy}t wola AJ7to] BESIP
I H3t SHAE 185%5 AFA| SR THTable 16).

gl st
= =O

3) maiAIME AT

PETOA ARGl b oobE-e 101 A|(511keV)
952 ALga] vl 71E ultulee] A E 3
7l FRs Gkl g Zge] ol dwkdom
Bo| 2ol Yo g Aug Al A4, Auiriujete] ALg
£ A7)t 164 o4 FAE Z7MAIAk 517 wE
of BA 7} Ask womw, ] BAR Axpuse}
AAPAB7} B 8 HAUE AFESHE Zlo] Hrt mubHol
o} 7} olmz|ge] PET AlEjujrt AjuA| o] theil AL

= A
= 2o)

sk
=

)= vpa}AL "ol AE|7) oh2 7] wliol] HA T AAE 2}
HHM S otol 11 XJH|7| o] BLAEE erolHQith =

SAIAE 2|71 R0 A2 Abdel AstxAE Fef i

Table 14, The most likely more radiation exposure procedure

2lo] 7Hs3ka 71 wol ARg sk 2

@ A IRES 2o
EE O] o7 7| T Ho|ZRERZo| AR o] QA 27
w20 “FE-FDGE A2 3|A el Bl ALgalA Ho
o187 FUT "F-FDGE AATE ApAl o] g o]
ASHA El=l tite] Q=m0 AHAIAELS- 100 mm
oPi AREIE Aol 27 hot oell FelE 253 Yo,
CRA] 21 Qtofl A 7 A&7 ol A7t F Ak HAR Al
of Algoll A Huiste] ARESHA FHok A ol
L-block& 2511 ek A sl “E-FDG] &uff Alo]
F72 A 7Ks e A7 Aprong AIHSHT, 2ol
o} WAL 1 B ) 998 Qobmglel. AR
I} Eull Alo] Aprone 2H8-31= A= 6.2% S THTable 17).
@ WAV oJoFES ol
il "F-FDGE el Al Fofslr] SisiA FAMR
SAXA Hrek "F-FDG| oAl At o7 2]o)
upebA w3 Arerp debd Zlolel AZEET) o] Al 2|7
T Syringe holder, Syringe shield, Syringe shield holder,
Syringe shield carrier2 A%J3}o] E-8rof Hujd2HE =
A S] AeE Fobnsiet. AEAT Syringe shielde]
ARE-50] 385%=2 71 WeFOH, Syringe shield carrierE A}

Table 16, The reason that Radiation shield not used
0 HE(E) HI8(%)
St S M ZOtM 8 123
YO HAHZZ 36 55.4
SIXI7F THOF AZH0] BE= 12 18.5
XtH7 |5 0|7H| 22 &5 7 10.7
7| E} 2 3.1

18F—FD2§IA1£ 1HH l'd—lE;Eg) H’fg(%) Table 17. The shield used to distribution of *F-FDG
BRFDGo| 0|= 1 15 Apron BIE=(EH) EHRE(%)
“F-FDG2| £0f 29 447 x2 4 o2
SR ZX|MY 26 40.0 ] ESE=S 61 93.8
Table 15, The radiation dose according to utilization of radiation shield
2Hax B () BRE(%) TLD(mSv) A F H]| P F 7|2t%|

1 (RES) - - - -
2 (ZERD) 6 9.2 1.62 1.41

3 (BEE) 13 20.0 2.15 0.73 3.878 0.013 2.755
4 (2.5%%8 23 35.4 1.76 0.43

5 (s 23 35.4 1.24 0.46
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$H B9 123% b gk HejAmyE A
78] Ael m olU7} 46.2% 7P BT Sm o
16.9%E 2}A|5}9 K Table 18).

® BAPSloRES) o]

FAPZIA] AR PE-FDGE AAE A7) $is) &
Aol Folafof with. of Hele melAlA] % 44l
eEE E0] 7P w2 ©AME vl A7t MiAETE
2ol AFEF=U717F Ao} AR Sz HeA] o]-gskar
Ao} oFA] AFEHE A 23t7] wiioll, 2 HwellAE 71
o2 AN 7Ms3t Syringe shield@} L-blocke] AME-E S-S
orobn 1 "FEDGe] o] gubato] tshA erobmgit. A
FZ 3} Both shield (L-block¥} Syringe shield& &7 AM)7}
55.5%2 714 Wakew), olel AuE oA g AE
123%% A5tk "F-FDGE] Fo] gais WAL
87.7%% THES 2125k 9t Table 19).

@ B4 ZAAY

"F-FDGE Fofgh FHE L st Ado] 7] wfief
P s} AsE Aelt] oleigol teth 1 £
WS Bt ol BASHRL B9t TRk 3
sjak AolAT AALE AFSH] SN olE % g 4
$71 Wk U3 ojolRelA A7) ¥ 58 olgelo] A
£ A|3Y3]Lt Scan control panel-2 ZZA}517]7) ofHal %]
QA ol@]olli= AH7E E7FssE] wisoll ZFkskar A A
& 7Fset Aprong A7 A= AdAEkGATE Ay} 24
A Alol Apron®] 2FHEEL 62%= 1l WetTHTable 20).

ol

3T
o
-

Y P

ZAEM 9 691 PET ZAF TAIME BAMM X 7[2Q S84 EHIt

S AFESE 5 BAELglom, 4.0 mSv o]ARel A9 A
olstgict B High A 013 mSvollA i1 3.59
mSv7hx] RIS 0, HA| Pt 1.69+0.92 mSvE e

5), 477H1.51-2.0), 57-7H2.01-2.5), 67-7H2.51-3.0), 793¢
(3.01-35) 2 wpipo] b WYAMIAL =5 AT A, 4
TR 7P =2 RlES HIthFg. 1). 373F olde] ¥
APAAL 527t 2] 75.3%E AAISEAL SASLe T, 57F o)
%= 27.7%5 AABIGTE o= AL mERtol 3k WARIAL
9] Hl&o] k= & ofuigteh ICRP 60(1990)l 4= 1§
AL BATARAE] A QI T EAlRe] e 50 mSv/d |l 100
mSv/5d H|Tr e R JA5kES Parstal ¢tk 100 mSv/ |
& 205HA] ¢47] $I8liAE 5 mSv/&7] Hxz 20mSv/id wek
o= el gart Ak =2 Hire] Zedle nAA
FSHARE AFIE 2718 $22]7F oA il thert o] 423]9
A3 Slek Elsol vid PET A 147} 34| S7skaL
& HAF op el AMIALR A S| A F 7|3k0] ZojLtiaL o]
AEo] W & AKsk, A%F 10 mSv oo WA ]

A AR RG7t Z7Fsh o, 37} 477l B
ul, o, A A 34:0] 27} glo] TLD 4247} %ot
6771} 777kl A B, Fof, A A 0] 357} st

K

Table 20, The shield used to patient setup

4) SN OE HE0l| HE ZANE X7 |He E8x Apron HI=(E) HIE(%)
@ TLD F#7Hd B4 e 4 6.2
AES Fo) doldl ARE viEeR TID 43| o s o1 8
Table 18, The shield used to movement of ®F—FDG and distance of movement
O|SA| XtHEH HI=(H) HRE(%) ol 72| HI=(H) HRE(%)
Syringe holder 19 29.2 1 m O|LH 30 46.2
Syringe shield 25 38.5 1-3 m 15 23.1
Syringe shield holder 13 20.0 3-5m 9 13.8
Syringe shield carrier 8 12.3 5 m O|A 11 16.9
Table 19, The shield used to injection of *F~FDG
SoiA S HT(m)  m9s(h) =0 gux AE(E)  H98%)
No shield 8 12.3 O|A} 1 1.5
Syringe shield 6 9.2 Z2tS AHEEARM AL 5 7.7
L-block 13 20.0 HEAFM AL 57 87.7
Both shield 38 58.5 O| A ZES AFEEAFM AL 2 3.1




Ol

dolaty|s M14# M2& 2010

!

80w TLD 4=x]7} ol#thTable 21). 12j4] o] F:71<]
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Fig. 1. The number of distribution, injection, patient position-
ing according to TLD range.

@ 7)) EEES wE Y

w2} o) ]E B Aluih AAA Tl %
/1] Mg e} Solxle] Aol utek 47b = Lt
e AL o 4 5ok Fol A AUEE No shield,
Syringe shield, L-block, Both shield(Syringe shield®} L-block
& B MBSt AR o], 2 Zal A Ay

= AR A3} ol e Z3tt(Table 23). Fof A] bR
Ho]| W& TLD 42X Both shieldS 7|02 Hul, Foj,

FAMNY SleE FUSH xHoE den B Ayt
Syringe shield= 30.6%, L-block2 16.7%, No shield=
103.1% 2712 2 AT Table 24).

2. A8 Zut
1) gAY olerE ol 2hf, 015, B0l A2El= A 7|19
b (=2

Ay}, BafjAlof L-blockt L-block+Apron®] 2}
& 97.3%%} 97.7%% 7 ¥l o]5Alol| Syringe holder,
Syringe shield, Syringe shield carrier®] X} &2 75.9%,

Table 21, The number of distribution, injection, patient setup according to TLD range

TLD 77 2l(3]) £04(3]) ZXINL(E) TLD HZ(mSv) HEAMAKS)
0.0< 172t <05 34 2.0 8.6 0.29 5
0.5< 2717t £1.0 5.9 6.1 8.0 0.74 11
1.0< 377F <15 7.73 7.7 16.3 1.22 11
1.5< 4717+ 2.0 8.4 8.3 16.8 1.75 16
2.0< 577+ <25 10.3 10.3 23.6 2.20 12
25< 6717+ <3.0 11.3 11.3 25.0 2.67 6
3.0< 7712F <35 9.3 8.7 20.7 3.17
Table 22, The rate of use of radiation shield according to TLD range
TLD F7t Both shield(%) L-block(%) Syringe shield(%) No shield(%)
172t 80.0 20.0 - -
27t 72.7 27.3 - -
377t 90.9 9.1 - -
4712t 31.2 37.5 12.5 18.8
577t 58.3 8.3 16.7 16.7
677t 50.0 16.6 16.7 16.7
727t - - 333 66.7

Table 23. The shield of procedure according to method for used to inject of ®F-FDG

SEOAl RHH EHH = i UiS ZXME
No shield L-block Syringe holder no
Syringe shield L-block Syringe shield no
L-block L-block Syringe holder no
Both shield L-block Shield carier Apron
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804%, 927%% ZAE|Qch. =oJA] Syringe  shielde}
L-block, Both shield, o] A XHE&L 81.7%, 98.9%,
99.7%2 ZAHEQon, o 2 28 51.9%, 983%,
98.7%= 57 = 9AtkTable 25, 26).

2) BtAF ZXIMGAl Apron?| XITHE

2hx} A2 AP A] Apron®] &S 30, 60, 90, 120, 150,
200 cm Ao A &A% AT} 16.9%, 14.2%, 16.6%, 17.1%,
18.1%, 18.6%= S = lew, A7} Hojd45 Xplae
Z715H= 2=A1E EITTable 27).

3) LA 2 XtH7| 72l ALZol| e

AEEAA e Aggizel, Fo Al At ol
A A Ao A o] I ERE 2F7H 20| 7F v
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Fig. 2. The shielding rates of shield according to procedure.

Table 24, The radiation exposure according to method used to injection of ®F—FDG

LN =Hll, F£04(3]) EXIME(E) TLD(mSv) B71E(%)
Both shield 11.3£2.1 26.7+5.1 1.83 306
Syringe shield 11.5+2.4 27.2+7.4 2.39 )
Both shield 9.8+0.7 18.8+2.5 1.68 167
L-block 9.5+1.0 18.8+2.5 1.96 ’
Both shield 5.5+1.3 13+1.4 1.28 1031
No shield 5.5+1.8 13+£1.9 2.60 ’

Table 25, The shielding rates of shield used to distribution, movement, injection of ®r—FDG

X 7|+ MEE(mR/hr) XHIE(%) HEEX}

=2 No shield 38.80

HY L-block 1.06 97.3 0.3
L-block+Apron 0.87 97.7 0.3
No shield 34.60

o] Syringe holder 8.33 75.9 3.5

= Syringe shield 6.59 80.4 33
Syringe shield carrier 2.46 92.7 1.4

= No shield 38.80

8’1? Syringe shield 7.05 81.7 1.9

x  L-block 043 98.9 0.1

~  Both shield 0.13 99.7 0.1

Table 26, The shielding rates of shield used to injection of F—FDG — during the injection
Mk
X717 et XTI S (%) BRI

Syringe shield 40.1 19.10 51.9 7.2

L-block 38.0 0.63 98.3 0.3

Both shield 38.2 0.50 98.7 0.4

Table 27, The shielding rates of Apron used to patient setup
A 7 |+ 30 60 90 120 150 200 cm

No shield 5.03 2.43 1.56 1.02 0.71 0.47

Apron 4.18 2.08 1.30 0.84 0.58 0.38

XHHE(%) 16.9 14.2 16.6 17.1 18.1 18.6

HZMX} 4.5 5.7 4.3 5.9 5.7 6.6
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Fig. 3. The dose according to procedure. 23} Both shield®} L-block 2] 2} Z]'OV FmwEk e
Table 28, The dose according to each procedure
I - o am
x| =L ols o A £ & 31Xt 1min St} 60min
No shield L-block Syringe Holder No shield No shield No shield No shield
MZFE(mR/hr) 1.06 9.64 40.0 40.0 13.0 5.14
Syringe shield L-block Syringe shield Syringe shield Syringe shield No shield No shield
MzFE(mR/hr) 1.06 7.32 7.32 19.24 13.0 5.14
L-block L-block Syringe Holder L-block L-block No shield No shield
MZFZ(mR/hr) 1.06 9.64 0.44 0.68 13 5.14
Both shield L-block Carrier Both shield Both shield Apron Apron
MZFE(mR/hr) 1.06 2.92 0.12 0.52 10.79 4.27
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