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Measurements of occupational exposure for a technologist performing FDG PET scans

Objectives: The FDG PET is a potent diagnostic tool in oncology. Its use is
continually increasing and it is become a routine procedure in nuclear medicine
department.

The positron emitter F-18, due to its J emission and two resulting high energy
annihilation photons, produce higher energy gamma rays than conventional isotopes.
Consequently, new occupational radiation safety problems must be resolved. The

radiation dose associated with F-18 FDG PET in a technologist was evaluated.



Methods: One PET performing 3. 7MBq/kg body weight of F-18 FDG imaging procedures
were measured in a clinical setting using TLD budge. FDG was handled with tungsten
shielded syringes. And, shields with 35mm thick lead were used for radiation
protection. The technologist wears TLD budges placed chest during the whole working

day everywhere,.

Results: The resulting doses inside of lead protector with 35mm thick and outside
of protector were 0.38=£0.28 1 Sv and 0.8620.28 2 Sv at the time of FDG injection,
respectively. The doses obtained in the setting of patients for images were 7.7%
0.16 1 Sv. Extrapolated to 2000 examinations per year, the resulting effective dose

measured with TLD would be within 5mSv with shielded.

Conclusions: The radiation doses to which one PET technologist was exposed while
performing 100 FDG procedures were measured. The use of shielding for the handling
the FDG dose is an easy and efficient solution resulting in addition significant

decrease of the effective dose.
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fE 1-131, AV b UM F-18 2B 53N BE (EWICES) BT, HRERAEN
10~10000 1 Sv/m~30m® lecm R EY E CTHRWVERMEZ R,

2) Eik

O&RBIC L 2 ERKHE : $-EB L. Te-99m T 0.26mm, 511KeV Oy £F T 4.1 mm T
BD, 4T AT LB LB Te-99m T 0.23mm. F-18 T 2.61mm Th 3,
QUi 1 (0.5mmPb) DEREIE ; F-18 DERZIRITKI 6% TH D,

@V Y v V=N FOERDE  BEDT ) Vo — F (1.6mm ¥ 7 A5 ) Ok
PEILF-18 T34.3% ThH 5,

@B BESLOERSF ; 511Kev v BROBERZNRITEL 35 mm ER5EE L T 88%. BT 7
UV 3mm/EPEEL T 57% TH D,
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Il ERERARRES
1. PET REICBIIIEEHEFTEOHKIISKRE (—I8. FrR 14 FE 15 FEHARE

%8 8 )

PET BRICHEDIEHNEEE - NEBHOMIKRBOIEIT. EFRERr v MNREEH2
L TRBEBNRE & ERNAICDOWTRIEFNICES U FEL /2.
Hik
1) PETEEOREICE =D, TOBEBREORRII DWW THBINBZ ZIT 5.
2) HETRIEIIEAD. BRI, ERRRESA. EEM. EFM, Y robnolEig
B. ZUTHEBARE
3) MNRBREEIRE HETRER Ry bcEs
4) FDG-PET B#&i3. PET H AT 1R/%%Z0 1H 10 #Fite T 5 HEBEE.
5) T, FRFICHMZ 2TV, BREOHEL. RELOREER, REOER REROAERE
DERBBECDODVWTRAL., ABEBS.

M, TBIEETIEMICONTIE. REREZRE,. TORBEREREREICEKETS
ZEEFAIELTNS,
6) FDG 5 &Ik 37MBa/fAH(10ke)Z HIEICHA - 2L TEHEI NS,

%< DEEHNT 180—300MBq DEBBREIN TS,
7) FDG ERO#EIIHYEM 1 2 TV, TOERINLEHIRORIRSZEL T FDG %
£ 5,

MBRIZRY VAT VRO D=V ROM, 35mm ESPEE I/ EEEE. #
Jii 8
8) WMBUCEIT H/ERII. PET HE 1 BY /& 0 BEHREN 2 £ THY,

BRICIITRE T EER R EEMA LU ERREERTRD AN, HEE, 35mm EH
D@ ERERAL. SHER/NEOBEMRERICAS X 5 I0ANT 5,

S

1) FDG EHOEEZITIEMOHEIIHE K1)

PET MECED D EMOBLIIHRE (uSv/H) 13, B TEH 0.58, EH T 0.38 &,
NG BEHORBEMICIVALLRERA LN (P=0.013), FTH. BWIMITHRE I
7Ry MREFOBREIZ, FRABVERM (n=20, 0.86uSv/#) &HBEHEEROENVE
B (n=11, 0.40puSv/#E) L ORICHLRERR LN (P<0.0001). HIERAS MR < iz
ERiCREL 2ofz, ZHiL, FOG OFE L HICBICEZEEDL L WO BEASHMICKE &
K4peEXLLbNL, FRALTWAHEES (35mm $hHY) X, BRE»LOBIIKRE
ZR1/2 WERT 2R ERT D LHES N,
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2) BHEREROEIES (2, 3)

BBITE D WRE OEE & B & OIEERFOBIE BE (uSv/#E, n=85) 110.44 TH
o7z, LT, PET EE 1 B0 OEEEHE 1 A (0=17) £ 2 A (n=50) TIERIXH
B (puSv/#) 4% 0.77 £ 0.29 LEHALDRENRA LN, 2 L28HITEM -7 (P<0.0001),

3) PET #3000k 5 HaHsEET o 1 a3 < B& (n=31 uSv/B)

PET #RRICE W 2 HRE OB E., WONCMHEERICE T 5850 (n=60) 1345 59.4 %, 31.2 8T
BHot, 1 HFHREREIL 10 F)TFDG @ 1 A {5 EiX 4 2025MBg ( 1 5EH1 199. 2MBq) T
bote, 1 AOKKNBRERMOBWIE ITBAA, BB T& 4.39uSv, 4.01uSv & 5uSv LT
DHBBETHo T,

4) BB - NBEAT HBER SITET D MEBREMEE (#5)

BERFEONBEET 2 BE OEEBROBAREAMOBIIBRE (=19 uSv/MF) 1L, 1. 34
CREORBEBRLY bRENoT,

5) B8 NBErETL2BECBTANBEOHKIT (%6)

BEREZBEITOIEBREIMAE LI NEE (n=4) OFIIBREIL. FDGEEND 2 BEFE O
BRAERFNT 3.8~13.3uSv/# (¥ 8.3) Thot, ZOMDOIENINLER/IBEE L,
FIREZRFR VW #ERE L OBRBEER BRI 5 X 5 ICHRE L,

6) BREOHEIIRE

FDG176MB q ##5- 34172 1 ERE OIS REIX, | 5% 2~9 BFfHIT 267 uSv TH
DT, T2 196MB q B E SN 1 #ERRE D 2~ 10 B 0 RFEREIL 6004 SV TH o T,

ZE

ICRP 0 90 F8)E Vit MR 2EFRICHIAT 2 ETHRERO Y 27 267228 0
<33 (ALARA : as low as reasonably achievable) X 9 #£E L T\ 5%, BAETERE
I LT % FDG-PET OB AREREE TIX, m=Fx/L¥— (511KeV) y#BREKHT 5
RY o BREROEAEBHIENICE Y, EREFEFOEREFII 2ER T vwi
WCRZEEBEG ZBETIPPRERBEE LTS,

BRI BT A#EERIE. OITHDOENL (HIE T3EACEBOERZ L
b3zZl) OQOB#EOEEL BWBELERTIOCLERE/NMBEOBEFKII L L,
EFHBEOBIITAEIERTE IRV ENLDETEZ L) ORERENLLRD,
ZON, BMEREIZOWTIHE, BEHBRBIEKODRRE RIBRBRITAERYITHRT 2 Z
LR, NeVi#T 5 D0@EUREELZEZ DI L] LI EROPEESIE, BE O
oW TR &2y, Bib, BRICENBEFIAT S LT, X< BREZEBRIC
AT “EERBEIGHEE” HPRENDIEDPRAMEELERS,

IAEA (International Atomic Energy Agency. EREBEFH= RN X —HE) © [EHK
ST B0 L EFHRIR O R 20T OEEEAL 2EHE (BSS?) ] o IEHRERHIXL
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BT B EAHRRBIE O Y (BSG : Draft Safety Guide DS 20003)) Ti. “EE#FIEL”
ZoONWT, ER, mEZER - 1BRO—BE L TRERZT AT LEHEL TS, BA
AT “OL” ., BEOMICBEORESEEAN. RI VT ATREDONTEE LR
DT3B, X OEEICIE, ZOBFOHFHITL oMz, BEFII EARFTILIBH S
W, FCHERREEAATIZ L OB LOVARFII IOV TR, RFEICBWTEHRT S
TERERLRD, FIT, BEFOFTHRIZIAF—O vy BEFIAT BRI —F
BE (1-131) W22V TiE, TARA D= =2 7V VEZE > TRA/ETHIRHEENRIT HN
TW5, PETBZRIIBVWTH ZHICEL, FEZFOBKII 2 bBRICANZE2FEIRD
b,

EREEE OBERHI IOV TIE, ERIICEET 5 L 20mSy (100mSv/5 F) L5
REFRE (100mSv/5 EM) MAREINTVWD (K1), £, KHEEEHRICOVWTHE, 3+ A
EFH (5mSv) BEBEMBCEE ST bhTWb, £ LT, FRELEIZOVWTIE, FiRE
A& LERERN O HESE COMM (EHRE) OREBREDR 2mSv (B ERE 1mSv)
LENTVD (R2), PET MEXHM L TIHER T, BEEEEETOHIEIBRENER
5mSv BEIET D AREMERH Y MHREFBRELOTVWRIEZEZ S L NEFEELECR
BREF LD, . NWT2FRESCEEAN. NI T 4710 1 784729 5mSv
EWVIIRERRMBELEIST A ERFRETH S, BICMBIEET ZEHO PET REICB
Tit. BE. ABEHBENBEOR I E2BRRLBREL L) S¥DHZELAERTH S,

ERE 1T 4E 6 RICEAG@EH»D PET REICETIEFHE (EEETHE 119 5) A
h, TBREFEBIREDZR] & L THREELITHEENREIN, £OFELNAEE, OPET
BRERSERERITHAICED SN, BITHORR L Rotz, OF RS OMEREEE
WED O, EEZRITIRBIZONWT, RAREEZITI B EE LEORETHES
BT IMTETIHETRBE, REZTIHETRRE. TLTREED “BF I
HBETFHEELTESENEEMIT bz, @PET T2 FHIREL LTk, R2FHD
BHlOMLE B L LEZERR R LORERRBMF T o, BEFEY 3 £ BB L T
EDFEEZRT LTW D EHOERMY PET 2RICETARETHOBLRELTHZ &, BT
EDHHEZ & T L TEMOABRE RREA T 2R BUNREM 2 Z2ERICHELHES
HHZL, RAMEZEE, EMELOEENRIROND LI CEDDLZ ENEELVE
EINTWA,

$ho, BECETIFHEL LT, ERICAVONKNEEEDOF ¢, PET4 &
WZDOWTHEL, F-18 1I22WT%H 1Bq & 7425 1 BERES L TRET LI LRFRRL Lo,
BOR DB MREED O “BESGORE” CH W, BAEDOZ V77 AFEORED &8
En T3,

PET EEEDN, GRFFA A=V 7 ET, BEBERICRAIROFETH D Z L ICEM
EEORMIIRV, AU M U OB XX — (511KeV) yBOBRY FVOF BT,
TEFBOERL RS,
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ARFREREN S, 4.1 mm OEEHE. 2.61lmm OF T ATV EEE2FT LR b
VERORZEEBOEAIT, R, EEE. T L CBREETRESND, BKiT, BMERE
FRIZEL 5T 5 FDG O AW FRREIL, BERREEE OBRBREFHII ZHE 2,

S, AMEZREGXOBHE 77 bAZANT, ARRICBIREFMEDBNVIZDN
TRELUZ, 2hiZid. 1999 £l (DOSE3D:J Nucl Med40:1517-1523) 34
e TFANVOARCEDI<IAVE2—4Y 7 h2RAL. PET RERORBIEZ1T-
7o TORE. len REZEEROJHIIBHEFIAORY . 77 FARDO B RRIROEE
%%, FDG—PET RATIIMEA M. BHRAHF M. BAFMOIETHEL Lz, £LT, @BED
FDG fFH & (185MBq) MENIZEFL TWA ERET S L, lom MESEEHN 10mSv/hr LA
T & 725 IR S Sz AMKREER 2D 100em BLE, & 512 5mSv/hr PATF & 72 5 D% 200cn
PDEO#MAETHDZ ENHBALE,

Z T, FIREARFRY . HEARE A D 100cm UL EORRREY B & | ERE OBEAREICT S 2
EESEIC, BBIXBOWTHBERLTETAIZ LREARL LD, BERREEEOEEOHE
EiX, PETHRE 1 #4729 2uSvy AT TH 5, 1 H 10 4F2E D FDG/PET BREIZHESF L TH
Ml 260 BYEZEZIToTH bmSv BETH Y, RLTHEL 2B ETITRY, BEL. #iT
SHREPHEMTAIBLIFCEELTEY., WRAKEEEBRAPACETHE L THEREICHHE
EEZITONICL Y, REREEIREEIND,

¥, ROBETHLNEEOBREMHRMEIL 1 B 5mSv ERESNTRY ., MBHEETHE
BIOREIZBNCIX, REBEEBEFEREOBIOTICEDLIZLH—RTH S,

PET REROEBIIBIIZMEEOHIISHRRIL. 20usSv UTF/HEThHY . REEKOF
EWMNCBITHOREBEFHEELCH, 0. Inp SV/HEBZ 5 AREMHITEVWEHE SN S, BH
BO—RAROFEIIIZOVTS, BEDOERTHIAMVEHTE 2H@MHEHEEI DN,
FREBEFBICEETEB LR EZERBL CTHEYIRBEZITO CLNEHEOEB L5,

Ub, RV bar ZEZODHHMEEERL L T LT, ICRP ORET HERERIT
CELEBRIAN, BEROREEHI AT LEBET I ENBETHD,

TROHEBIZOWT, FHRICHTEREHNR~ =2 TV EERT D2 ZENEE LY,

OEHREATHHNREEELEOTIEE INDZ &, OERNICEREETRE, #F -
WEEEITS Z &, QFRATBRBAREREE T HERBERICTRES &, OERBUNR
OBFEDRFAl (TADE%, Bi#OKEL. ALARA) IZHl- =BGk E, REBEEH AT
52 ¢, O—BAR~OHII Z BRI ANLHY - BELZTOERFIITIZL, ®
DRICBODOEEZEOHIES E=F—%1T52 L, FTH, HRBEHNOHERETOL
HOBERFEOBMRIC OV THFERZRICEES Y, BUHLSVWESERELE X TR
ek,

BrEOR LT, BERUEEE, NH#E. T LU T—BRARE T, BHEBBEIE o0 T
PREE L. WNZRL, B OMERZWEMICHE DT 20, PET 28 D EESEZE Tt
SHMBCLEEL > THIEL T EZERRD N TV B,
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#1 PETREIZBITZEMOHFEIEHRE (uSv/H)

B B
n ¥4 (SD) I (SD).
31 0.58 (0.35)% 0.38 (0.28)
SR 03 kR S 4 B
20 0.40 (0.20)% 0.30 (0.30)
P 3 HER S A7z
11 0.86 (0.28)* 0.49 (0.14) *x*

* :xk P=0, 013 * ;% P<0.0001 * %k P=0. 0015

K2 PET REICBIT 2 HHRBRERMOBKIIBRE (pSv/H)
(1PET %7z Y 2 AVEZEMAH])
BEi n SEXIfE (SD)  HRfE
85 0.44 (0.15) 0.44

%3 PET BB 2 SRR OBIXBRE (uSv/4)

n Y¥HE (SD) HRfE
2 NE% 50  0.29 (0.09) 0.28 =
1 AfE3E 17 0.77 (0.16)  0.78
(k:4% P<0.0001)

#4 PET IS R 1 B#HE<BE (uSv/H)

n=31 EEE (SD)  PRfE
BEK 10 (2.11) 10
w55 2025 (499.9) 2128
1RERSE  199.2 (14.5)  199.1
Fehl A 4.39 (1.81) 4. 20
HEH B 4.01 (1.11)  4.06

FrERER (n=60) ; EE 59.4 F, MFR31.28
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£5 MBERICBTABNREMOBIIHRE (oS
n SD
19 1.31 (0.24) 1.40

#6 PETRZE (2K B3N EFoHII< KR

(uSv/#F)

n YK
4 8.3 (3.8~13.3)
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