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- o EEBEBEBEORESE - : ,
PET 2M< BESRE : 16 BRMNSBONARERT—F & WERA
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PETRZE : B RN SHBONIZBRERAHD 5 X—LF 1 IVEZH
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O X BmE - BERE (EREER)
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—E2FALMINEIZE>TNRD Z2FRE-#EL TS, FE N NRD DOfEI.
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@ (TRE :
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2H TH. 4532 KB 8F6H. 165 28) hoBoNEE8REDCEES
MO TS N—tF A IVEIZETNT, SSCT - MSCT BB LT A - /NEBIZ
NRD ZZ&E - B LT 5,

JL

INSEEEN/ NRD 1Z. IRR2000 (BB & AI) TdD National DRL (NDRL)
REDEDOEBPT—HEEIN5,

20074 4 A 23 B iZ. Department of Healthizk>T
fGuidance on the establishment anduse of “Diagnostic Reference Levels”
(DRLs) as the term is applied in the lonisingRadiation (Medical Exposure)
Regulations 20001 MSARIN. RAENRIZB T2 BMBE. EHBE.
MMG., > NBXIUCTRETO NDRL R E SN,
(http://www. dh. gov. uk/en/Publicationsandstatistics/Publications/
- PublicationsPolicyAndGuidance/DH_074067)
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ERICEHEFBEN DRL 2RO AND=DDHAL ¥ A3, 2004 £ 4 A
Institute of Physics and Engineering in Medicine (IPEM) &X ¥ Report 88
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for medical X-ray examinationsJ &L THiTEhTWB,
@ XRWE - BFHRE (FREEEZID) .
HPA-RPD-029 [Doses to Patients from Radiographic and Fluoroscopic X-ray
Imaging Procedures in the UK - 2005 Reviewy (2007 £ 8 H) iZT. 2001
££~2006 #£E T National Patient Dose Database (NPDD)IZEDZ., ENA
36 WE D ANKREMBRE (ESD) CHEHREST (DAP) OBRESHOK 75 X—
T AIVEIZE>THRLL NRD BEIEEN TS, ZOLR— R, RE
DNRLRELOEDOEBERERS. K 2IZF5EIEREL = NRD OfFi & 2007
FEIZEELZNRL DEEDEKREEZ-RT .. RE N/ NRD OFEIE. HinT %
NDRL @& (2000 Review RfDfl) ITHREHTH 165E< 72> T35,

QLD AR— MBI ZREUEET. UTFOBHONR—Z Lizo T3,
Dosimetry Working Party of the Institute of Physics Sciences in Medicine
(ISPM). National protocol for patient dose measurements in diagnostic
radiology 1992. Chilton, NRPB. (LAF. NRPB protocol &\25)

TEAXTIE, ZEIZBITSIRL OETROANIZEALTEEDTDH DS,
Wall BF (NRPB). Implementation of DRLs in the UK. Radiation Protection
Dosimetry 2005; 114: 183-187.

(2) *E

DAnerican College of Radiology (ACR. XEMHHE¥E) : :
Eh & EEYE LIz L TACR practice guideline for diagnostic reference
levels in medical X-ray imagingJ) (2002 #E#IMR. 2006 £EKET) Z#= L.
PHICBEREE 285D EBEOHRIIKBREFHTL-DICERMICE
DWTDRL (—ffe (M. kEH). &8 (). (T (. Bk, NEK
) 2REL TS, BI-1IZRESNZIRLEZRT,

@American Association of Physicists in Medicine (AAPM. KEEYZYH¥R) .
WOBSHRBEER L FDA. AR EDH A TITo7= X REARTAET —F I
O, 2000 BiZXBBRE (—mE (3. saHE. BB, ). 8. (T
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(BAER CTDI gg ¢ PRERER CTDIL g ). BEEMEED) ICBIT2HAEREN A O 75 /%
—t A INE~SO/N— 2 F IV fEZWT Reference Values (RVs) %3
FLTWDS (F3-2), ML, AAPM Task Group No. 7 on Reference Values for
Diagnostic X-Ray Examinations WEELOHEZLLTOHRXEBEET S,

Gray JE, Archer BR Butler PF, et al. Reference Values for Diagnostic
Radiology: Application and Impact. Radiology 2005; 235: 354-358.

(3) B8 »

(OTung CJ, Tsai HY, Lo SH et al. Determination of guidance levels of dose
for diagnostic radiography in Taiwan. Medical Physics 2001; 28: 850-857.
BB %B# LS Tlonizing Radiation Protection Act of the Republic of
China) OERIZBNWT., ERFEEIIIHNTINETE SO0/ 7 L0&EBLEH
DALZHIZ, 2EHOEFEBEOEEREB LSHE (FEikid. [PSM1992.
NCRP Report No. 102 I2ED<) 2Lk > T—RBE D Dose guidance level (DGL)
ERELTWS Q001 FRHTE). RA-1ITRESI N/ DL OEZRT,

@Tsai HY, Tunga CJ, Yu CC, et al. Survey of computed tomography scanners
in Taiwan: Dose descriptors, dose guidance levels, and effective doses.
Medical Physics 2007; 34: 1234-1243.

CTRE®D DGLs 23R ET 57012, 2EFAE GAEZIZEUR 16262 & NRPBR248 -
RZA9 ICEDEMEMR L. AEREORM - B (146 &/ £H 285 &) BLUVHIE
(4 #8815 &, BEET EUR 16262 & ImPACT I2E D<) 2EMBEL TWD, =t
FELUZ Multi SticeCT MSCD X, 3 10H UHI 5K, 251:5K) TH5.
C(TRED DL IIAHLBORBERET S5, R4-2ITHREINE DCL OfE %R
ER
XOLQTOILREIZHEZD, BEAFOHBN—t I IEERAETT. B
A REeEZRB L ZREILATICTEDNTNS,

(4) ®EH
—RE. BH (HLER). (TREBLUVYCEY 57 DONDRL REDOHER

T ETBHEHIT. 2004 £ 5 2005 FEITHT TEERREHBSICERINTY

5 21 N DBBEHOT > r— FAE. HERESCBHBICL2ER/ (H

EiLE, — B - EHRIXNRPB protocol. CT X EUR 16262, < > EIZKFDA I

HO) 2EMBL. BEIHDO K5 NN—1 ¥ NVEIZEDEDRL Z2REL /=,

RO-I~KSOGICTHRELAEDRLEZRT. CORAEMNROFMIUTORLES

HMET 5, :

@ KimYH, Choi JH KimCK et al. Patient dose measurements in diagnostic
radiology procedure in Korea. Radiation Protection Dosimetry?2007; 123:
540-545.

@ Cho PK, SeoBK, Choi TK, et al. The development of a diagnostic reference
level on patient dose for CT examination in Korea. Radiation Protection
Dosimetry Advance Access published on November 21, 2007.
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1)L &. NRPB-W67 (2003). EUR16262 (1999). H:Eh=D{KH BHE@E (2006)
EORBEEZEREIRT. ZOREMROHFRIUTORLESRET S,
Tsapaki V, Aldrich JE, Sharma R, et al. Dose reduction in CT while
maintaining diagnostic confidence: Diagnostic reference levels at routine
head, chest, and abdominal CT — IAEA-coordinated Research Project.
Radiology 2006; 240: 828-834.

2B, ZOFEVFIT IAEA @ TECDOCIDose reduction in CT while maintaining
diagnostic confidence) &L THITESNA TFETH S,

3). Fibh& DR BEME ERRKD DRL & Dk
O¥EE D8k
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Bonkhol, MG 2o TR, XEOERTFEAEENEMIITHEN 1.3
EEL, BERIZDOVWTH LTI BOERAL N,
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o BEFMIBEICOVWTIE, KA TIZESD (IR BEERE) LBEHERER
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BEHBOEEHEIZETVTRELTVSOICHL . KETIR 12 BEOREIZ

L\’C SSCT & MSCT IZD W THREBEREBD 15 /X—E > A IIVEICEDWTDIRL %
BEL T BRBIMEEICIT EMA L EFEEHIT O, Z8HA L TW/z
HKEDF— 1L SSCT & MSCTIREHN L TS, B &iZ78 o 72 NRPB-%67 £ D
(T 2EDOEERAVTHRELEZEI S, AR TIIEMEA 6506y, FKED 64m6y
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K E MG B Z Rl E®ZESL (National Council on Radiation Protection and
Measurements; NCRP) IZ. 1976 ££ 9 A IZF{T & #1/= Report No.49 “Structural Shielding
Design and Evaluation for Medical Use of X Rays and Gamma Rays of Energies up to
10 MeV” [1] 1285 X BRBWiEaR DENWFEEZEET L. 2004 £ 11 AIZ Report
No.147 ZH§FL/= [2]. ZOHETICE D, Bi#EHMICLERRERE CHHBRRZER
L. Report No.49 TZEINLn-/- CTEE. AEREEE. TOINVEBEERLED
HLOWEYY) F LIRSS VD EEDIT. BEAVFHEICHELSHEARR. SEREBLT
RREHEFNREINTVS [24]). —F. BEZBI DTy I ARSEEDENNE
MEICOVWTIR, BEYHAEREFERA (2001 4 3 A 13 HTEEREE 188 7) IZH
T Report No.49 DF—FBEA I N TS, ZDH. HAEIZENTH Report No.
147 ORI, Ty 7 ARSEEOENVIHMEEEZRETLENDD. &I THHR
Ti3. BEERE 188 BFAICBIT BTy 7 ARSEEOENVIHEELET D0 OERE
Bl&ET 279512, Report No.147 DBIRZ1T\, BiBOEAFEFBERURETREZEEL.
EANVEHliiEZREE L 72,

2. Ak
(1) Report No.147 DHIR
1ENS 6 BXTOAXOHREBRIXOHRZITo /2. MRIZTOVTIIKENE
THDIEEFRARNDOBRTHLI-DEBL Tz,
(2) Report No.147 OBGHRBEEE & FERETR
Report No.147 TORKNEB#ED BERPE X HITDONWTREL., EREMTRNIC
BT HEHE EOES & BREE L=, /2. Report No.147 iZ81F % B WET
REFE LD/,
(3) Report No.147 ® CT DAV OBRE
A O Multi-Detector CT (MDCT) DO¥RIZfEWN, BEIZHWTH CT EOHEA
WIS 2RI T B A EH B B, Report No.147 T CT BOMEAWFHEIEEIRR L
TW5A,. Larson i3 NCRP #427R L7 CT #EFEEK « (cm) 72SB/NHBEENT
WBEBELTWS [5]. #ZT. ImPACT2006 [6] M 5RHESN TS EEEA
—H D CTDLhwfl & CTHE AN SHOBRFOEBEHEAY —2 7))V ZHWNT Larson
SMNEL R XDBREF. Report No.147 123517 % CT BDEANNFHHIEDER
AEE{TOz. o -
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3. BR-BE :
Report No.147 DBERR L HER Z2 (TR EZBRS 1 BN S 6 BEE TOAIZDOWVWTIT A=,
Report No.147 Tid, BENWRGFHERED-ODOHEMT—4 & L T Report No.116
(1993) [7] Z#A L TW=. Report No.116 i3. ICRP1990 E#I&E£HA L, KEHED;
HOBS (E4ML. Bi#fk (ALALA OFRD. SERE) KESOTEBRRESRICHTS
BT E—MBOAROBEI BT 2RBREZHE L TS0, EFEEHETHEINC
BT SBHEFEOBSB L OBREHIE EBR—BL Tw=, R 112 ICRP1990 &% &
Report No.116 TOBEHKII< & —RARFII< DB EBEEMZ-RT, Report No.147 T
DEANVWREGBREORFRREICIIEE -~ EZRALTHD., EERKET 0.1mGy/H#E
(5mGy/fF). BHEXKEN DK T 0.02mGy/il (1mGy/4E) THhol. TS DHEAINE
SHEFEREICHT 2% X 4L, Report No.145 (HRIZ2#HiER). Report No.148 (BK[E
PR HBEXU Report No.151 (HETHIEFMER) ICHERAINTVNS[8-11). —H.
ERERITRUOREHEIZIIEZRBRZHFA L. BEREBLVOEFXKE - BRIzt
LT3 5 A%DOETREL TVRBH, BBA £/ I3EREMICHE TS & NCRP O~
WERGHEBRMBEERMETH >z, Lanto T, EEFREE 188 5 OWIERHAIZ Report No.147
DENVFHEEEZRD ANDS L ENTEDLEEX S,

%1 ICRP1990 BN & Report No. 116 TOMRMIL< & ARBIZ< DR EIREE

Recommendations, .
Risk valucs and
Otber factors NCRP Repont No. 91 ICRP Publication 60 NCRP Report No.116
(NCRP, 1987) (ICRP, 1991a)
Oceupstional Dose Limits®
Based on 50 mSv annual cffective 50 mSv aanual effoctive 50 mSv annual effective
Stochastic dose equivalent limit dose limit dose limit
Effects and and and
10 mSv x age (y) 100 mSv in 5 y cumulutive 10 mSv x age (y)
cumulative effective dose effective dose limit® cumulative effective dose
equivalent gusdance for Llimi®
the workplace®
Based on 150 mSv annual dose 150 mSv equivalent 150 mSv sanual equivalent
Deaerministic equivalent Llimit to dose limit to lens dose limit (o kens
Effects lens of eye of eye of eye
and and and
500 mSv annual dose 500 mSv annual equivalent 500 mSv annual cquivalent
equivalent limit to all dose limit to skin, hands dose limit to skin, hands
other organs® and feer® and feet?
{e.g., red bone marrow,
breast, lung, gonads, skin
and extremities)
Annual Limits of _SomSv__ —20 mSv__ -
Intake (ALD) H, {50) Bq™ E (50) Bq™?
Annual Reference _A"S_Lx
Levels of Intake - - E (50) Bq
Pubiic Dose Limits® .
Based on 1 mSv annual effective dose 1 mSv annual cffective dose t mSv annual effective
Stochastic equivalent it for Jimit and, if needed, higher dose limit for continuous
Effocs continuous expusure values provided that the exposure
and anaus! sversge over 5 y does and
S raSv annual effective dose not exceed | mSv© $ mSv annual effective
equivalent limit for ' dnse limit for
infrequert exposure® infrequest cxposure®
Based on 50 mSv annual dose © .15 mSv anousl equivalent 50 mSv annual cquivalen |
Daterministic equivalent limit to leas of dosc limit t0 lens of eye dose limit to lens of
Effects eye, skin and extremities? and : eye, skin and extremities?
i 50 mSv snnual equivalent’ :
dosc imit to skin, hands
and foct?
Embryo-fetus S mSv dosc equivalent Hmit 2 mSv equivalent dose to the 0.5 mSv equivalera dose
snd 2 Jose equivalent limit woman's sbdomen once fimit v a month once
in a month of 0.5 mSv once pregnancy has been declared pregnancy is knowsd
pregnancy is known? and limiting intakes of
radionuckides to about 1/20
. ofan ALK




Report No.147 DEELRHETREUTOEBOBEL /=,
o EAWVEHEICHE R T S EIZ. Report No.49 TORHEBEE R) NSEKH—
(Gy) NELEITh-T-, BERA—YZRAVW-ERE., FRETIERAET S
EMTARETH D, BRI DNEEHRBANOERIIONTD X HOEARIL, X
BIFNF—ART M, BETLHEEEOEXRLZEVEELRE D THS,

o FEHWRIKIIHBITDEANWRE HIEM@Z 0.1mGy/ (5 mGy/4E) & L7z, TDEMIZ.
Report No.116 iZ 51T 2E)EE OFH TORNBRMERKRE DD DI ERE 10
mSv/E &, QIR OMEBHBEREE T 2 EMBREBE 0.5mSv/ H Ol A &#i/- 9 /-
DIZ, QDEEED 12 ThH2 5 mSvEEEIHELLZZLIZKEHBDTH D,

o EHRXIBINDOKIBICBITHEANREHIFEHEZ 0.02 mGy# (1 mGy/fE) &L7z. &
DOAEHE. Report No.116 TO—RARDENHBREDENEE 1 mSvAEZKFED
BEHERICEA X529 NCRP 3Bk L =6 R, W5 1 EMIZBNTHERR
B1mSvEBALLWVWELEZEIZLDHBDTH S,

o — R T Y I ARBEZERRE LEBED—RENNVEAD—RKBEAFNEHEGTH
LEREE UL, Report No.49 O (U=1) . 4 ARIDEE (U=1/4) . KH (U=0)
MOSLUTOLDIZHD T,

HEEANE fERREU BT 2 BREBAaKX S
O K 0.89 BEE (REZTDOMODEE)
@ 7 ORF—TINBREFFEDEE 0.09 "
Q QOE@DIZRfR L 7\ BE 0.02 "
@ M R 2ReE 1.00 mEE WHTvF-—)
® XH. BET—Z 0 : .

o EEAVEHERF O S Report No.49 TIiZ2 TOHEANEEN S 0.3m EL TV
Report No.147 Ti3pg LB TICHET 2 ADMSHRBEZEOS VIR £ TOmE &
LT, BLEDOBEAKMNS 0.5m. BTOBEEKRNS 1.7Tm &FHIZEE L 2.

To the closest

]
ﬂ $¢ O05Sm
sensitive organ! ]
¥ 03m
.iiii. ]

|&I 1.7m
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e Report No.147 TOEERE T 1. Report No.49 O TIZHARBATR 2 HMZITHZ .
BEDHKIBIZEE XN/, LATIZ Report No.147 & Report No.49 TOHHRE T %
A9, FIZE BT, /R L. BEERIZDW T, Report No.49 T T=1/4, 1/16. 1/16
T&H > 7= D78, Report No.147 TIXENEN T=1/5. 1/20. 1/40 L ZNETNHD L /=,

(a) Report No.147 TOLHBRKT
%5 HERET

Administrative or clerical offices; laboratories, pharmacies

and other work areas fully occupied by an individual;

receptionist areas, attended waiting rooms, children’s indoor 1
play areas, adjacent x-ray rooms, film reading areas, nurse’s

stations, x-ray control rooms

Rooms used for patient examinations and treatments 1/2
Corridors, patient rooms, employee lounges, staff rest rooms 1/5
Corridor doors 1/8
Public toilets, unattended vending areas, storage rooms,

outdoor areas with seating, unattended waiting rooms, 1/20

patient holding areas
Outdoor areas with only transient pedestrian or vehicular
traffic, unattended parking lots, vehicular drop off areas

(unattended), attics, stairways, unattended elevators, 1/40
janitor’s closets
(b) Report No.49TDLHEREKT

%5 SERET
Work areas such as offices, laboratories, shops, wards, nurses’
stations; living quarters; children’s play areas; and occupied 1
space in nearby building.
Corridors, rest rooms, elevators using operators, 14

unattended parking lots.

Waiting rooms, toilets, stairways, unattended elevators,

janitor’s closets, outside areas used only for pedestrians or 1/16
vehicular traffic.
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e AAPM TG9 (1996) IZ X 2 KENOEFMROEERREICEDEZ, EEENBES
7= 0 OBEELFE (mA-min/patient) MHRRINSE, TI T, $BEBAFERELT
5-H0BEYUE D OBEEKITIT. BEREEE L AERBER TS, LABICR
EEZI-EEEREBALE.

Radiography Room® .
WP pudfeom  BodRewm  Redfoem TR s iy ChstBam VR0 Ch Angigraphs!
all barrierss  ichest bucky) barricrss
2 0 0 ) 0 0 ) 9.25 x 107! ) )
30 0 0 0 0 0 0 4.87 0 0
33 0 0 0 0 0 0 1.10 0 0
40 1.38 x 104 0 1.38 x 104 0 0 0 0 0 0
15 7.10 x 107 0 7.10 x 107 0 578 x 1074 0 0 0 0
50 8.48 x 10° 6.78x 10° 1.70 x 1072 0 765 x 10 0 0 340 x 10" 894 x 1072
55 1.09% 102 456x 107 1.04x 107 702x107 7.26 x 10 0 0 420 x 10 3.98x 1072
60 9.81x102 896x10° 891x10? 113x10" 1L52x102 0 0 196  699x 10
65 1.04 x 10! 3.42x 102 7.00x 102 187 x 10! 2,52 x 102 0 ] 4.55 1.50 x 10!
70 458x 107 7.25x 102 385« 107 145x 107 8.89 x 102 2.02 x 10-? 0 6.03 1.22 x 10
75 501x 101 953x102 4.05x1071 1.94x 107 224 x 10} 2.36x 107 ] 8.02 1.53 x 10!
80 560 %107 1.40x 107 4.20 x 107 172 4.28x 107 0 0 254x 10 110 x 10
85 315x 10" 662x107 249x107 218  218x107 7.83x 107 0 4.03 x 10 4.09
90 176 % 10" 1.41x10? 162x 10" 146 533 x 107 0 0 2.10 x 10! 3.43
95 218 x 102 351x 103 1.82x 10-? 115 4.89x10% 0 ] 1.06 x 10!  6.73 x 10!
100 1.55x 102 8.84x 10 1.46x 107 112 5.87 x 1072 3.01 x 10°% 0 7.40 1.53
105 348x 102 197x 102 151 x103 9.64x 10! 1.05x 102 0 0 702 9.27 x 102
110 1.05x 102 9.91x 102 551x10* 747x10! 6.46 x 102 2.14 x 10-2 0 659  3.05x 1072
115 410x102 374 x 102 3.69x10° 144 2.90 x 102 9.36 x 102 0 1.38 x 10! 0
120 699102 512x102 187x102 9.37x 10! 1.04 x 10! 4.74 x 102 0 3.35 0
125 48421027 481x102 347x10"% 138x10" 8.13x102. 0 0 275 0
130 184100 1.71x 1072 1.25x 10" 153x 107" 4.46 x 1072 0 ) 3.1x102 0
135 7.73x10° 7.73x 10 0 1.46 x 107! 9.47 x 107 0 0 0 0
140 0 0 0 192 x 102 4.26 x 102 0 0 0 0
Total
workload:*® 25 0.60 19 13 15 - 022 6.7 160 64
Patients .
per week:' 110 (Radiography Room ) 18 23 210 47 19 21

W —DEEEFE 100kVp IZ L 2BEBAMIHICHR, EBROBERAEBEESMICEIN
TEHRINBEHANSHOAINIVWIENTRIVHSHTH S,

. Workicad distribution
1.2~ assuming all exposures
Cd a1e made at 100 kVp

”j"j Radiographic room workioad ’
disiittion for the floor

Normalized Workload (mA min patient - )

N _{Simpkin, 1995a)

9.4

A (LA NLOW LS N (NN (AN INLA RNL IR LA |
30 0 o PO ] 9 100 . HO 120 130 140

kVp
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ERHAFRDPAALESITE,. UTOLS A EHHREROES EREKODZWVWES
DOV TOBRBAFEIMER SN,

Total Workload Typical Number of Patients (N} Total Workload per Week (W, )
Room Type pe(r“l?:nt:r:t‘ iper 40 h week? ] (mA min week™!;

imA min patient™!) Average Busy Average B Busy
Rad Room (chest bucky) 0.6 120 160 75 100
Rad Room (floor or other 1.9 120 160 240 320

barriers)

Chest Room 0.22 200 400 50 100
Fluorescopy Tube (R&F room) 13 20 30 260 400
Rad Tube (R&F room} 15 25 40 40 60
Mammography Room 6.7 80 160 550 1,075
Cardiac Angiography 160 20 30 3,200 . 4.800
Peripheral Angiography® 64 20 30 1,300 2,000

Report No.147 Tl —RENWAREDFEIZH N TRRIRFOBRIGHEAEES &~
WAEL TERTES T LEAWKRDOE X HEID ANz,

%ﬁﬁ@ Xpre (mm)
# arr)—k £

T L EAVVE

BEXEBRAMTION Y FHRLY—IZB

352885 (FJUy R, Aty FBLUZH% | 0.85 T2 7
BEELRS R B 23 1T &k B TD)

JOAT—T7 IV RIERER (V) y REhty 0.3 30 9
F DML DHE) o

ZBRB/OCERICLDIHBEEEZEE L2 1m OFEBICBIT2EHFY-D DO —RESH—
< (mGy/patient) X, ATFOLDIZHRanz, MEREERE. CTHE. AERY
HEICOWTIE, ZHE (LI H), BB /AT KBREhy Mot
TWw3 (FDA, 2003) 7z8%. —RBIZEDBEANVEMIZEHTE D& L1,

> H
Workload Distribution® Woorm Kp .
(mA min patient™?P*  |mGy patient-1¢

Rad Room (chest bucky) 0.6 2.3
Rad Room (floor or ather 1.9 52
barriers)
Rad Tube (R&F Room) 1.5 5.9
Chest Room 0.22 1.2

Im DOEBICBITZZRE BHEBRERBAVE) ICHT2EEL-D O RELH—
< (mGy/patient) 13, UFOEDITIRENS, BIABEIT 90 EMELOBOE T,
Al A - BARELL 135 BRHELORDETH 5. RAWVWKEERRE 0.876 mGy/h at 1m

(FDA, 2003) ZEKT25-HDRBANVKRAUEERLE. AEREEBUNATIE
150kVp - 3.3mA. AEREEE TII 50kVp * 56mA TH 3,
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Unshielded Air Kerma (mGy patient-'at 1 m
W, Leakage u:;:ge
- ore 4 Side- and Side- Forward/
Workload {mA min Ficm®;at dpm) Leakage Sc;tter Scaz:er Ba:zcaimr Forward/
Distribution patient '3 SIS Backscatter
(K, ) (&' e
e
Rad Room 25 1.000 1.00 53x107% 34x102 34x10? 48x10% 49x 102
toil barriers)
Rad Room 0.60 1,535¢ 1.83 39%10*  49x10% 33x10° 69x108 73x102
(chest bucky) i i
Rad Room (fioer or 1.9 1,000 1.00 14x10%  23x10?7 23x10? 33x10? 33x102
other barriers)
Pluoroscopy Tube 13 - 730¢ 0.80 1.2x107 31x107' 32x107 44x10"7 4.6x 10!
(R&F room’
Rad Tube 1.5 1,000 1.00 9.4x10%  28x10? 29x106? 39x10? 40x107?
(R&F room} i :
Chest Room 0.22 1,5357 2.00 38x10*  23x10° 27x10° 32x10° 3.6 103
Mammography 6.7 7208 0.58 1L1x10° 11x10% 11x102 49x10% 49x10?
Room!
Cardiac Angiography . 160 730¢ 090 ° 88x102 2.6 27 37 38
Peripheral 64 730¢ 0.90 34x103% 66x107 66x107 95x10' 95x 107!
Angiography®

Report No.49 Tid., BN REANVWKEIZ, 25121 #68 (HVL) 20
TEMADEVIBELREZE2AOFENA VSN TN, Report No.147 T3 E)
BRESIZE DWW —RIEETIIZEE SN,

EAWGHEEOEARSE LT, EAWVEKEE x. T4 T4 2 TNTA—VEa,
B, rELEEE, ORIIHEEBTEL I OBHANKMITHT 2 KB E KB
OEHDOBBRFBIHATELZEERLE. ORIBZEANVEEZBEHT S0
OREEHLEDBDTHD, T4 vTA 2 TNTA—Fa, B. 1id. —KEETR
BIZBIT58. BEEa> 27—k WA A. GEFR—R, 77 UNBIOKRMIZH
LTIRRLTVS,

| '%, | 1 -B—y*—a
B = [(l +g)eaﬂ-g} @D X = ('x’; In *l—-:'g' @

WREREOHRREDEMIZD N TIE, EXNE LSO RBFICL > TENVH
EPENWEREOREZEM L. Report No.147 OEIEEEHRE L THENE D MR
T HBENB BT ERR LI,
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CT ZiZBITFHEANVGHEEITHITS CT HERE « (ecm) [TDWT, Larson 5D
% [5) ITHEDE SHED CTEETRILAER. ABEOIZEETH 10%. BFHH
D K IXFEGTH 40%8/NEIHL THWAEZ LRI N (F2). 5D« fEIL, Larson
SHME Lz [6] &HARD L, RBREFET 20%. SHFFEE T 10%ENWEE 272 (R
. T, CT HEBEBA-IDSHEINTNBIEAT TN AEEIIRBREINTVS CT
EBAVNOMEABRBOSHARET—IVRBIIEFHIN TSI ENERTH S, 1m IZ
BIFEHRELER AN —TDMEIL. GE #H-OBBAT a7 I TRIEHHH CTDI 77 > h A

(£ 32cm) EHRFAHKT 7 > b A (B 20cm) ZRAVWTHIEEINTNSA, TOMD A—
HTIREBREBT 7 UNT 7> A (B 32ecm) OATHEINTNS/2H, AFEHOT
—INBESNBN ST, BED JIS Rig (JIS Z 4751-2-44 29.208) Tid. REGHHRAE
IZDWTHR 32em OHBEEMEONE 77> FAERAVWTHETZLENH D LMY
NTWD, TOXD/ETEAN5. NCRP TIIMABRKERMO « 2R TWHA BHAT
BL2ME2ERL THEBREDO K DAZRANTENNVHETS ZENBELVWEEZR S, X
7z. CT #UELFRE k 1X NCRP MR U 72 (A& EICH T % 3X 104 Tid7a <. SHKRTHS
N7z 3.3X104ZREL =W,

®2 BEEHOCTHEAFEE . (em™)

azwIcEITS

38

AR taxial scanlC¥T 3 K K sechass cTo] CTDl, x 4
RRS W A?::(C:; . B2 Ne (mGy/1 00mAS)  (mGey/100mes)  (mGy/1 0OmA®) (Gy/1 COmAS) (c.::; (c.::)
A= NRRORRT =2 7IUET AmPACT20060)F — 3 &)
NCRP Valuss 3E-4 8E-5
GE LightSpeed VCT 140 4 1 1.68E6-2 -—_ 1569 3040 268E-4 -
GE LightSpeed VCT 120 4 1 119E-2 1135 223 262E-4 -
GE LightSpeed Pro 16 140 2 1 B2E-2 613E-2 1429 2434 3.22E-4 1.266-4
GE LightSpeed Pro 16 120 2 1 653E-2 435E-2 1019 1.1 3.20E-4 1.226-4
GE LightSpeed 16, Uttra 140 2 1 1.0E-2 G7E-2 1649 26.95 31E-4 1.24E-4
GE LightSpeed 16, Uitra 120 2 1 TJ3E2 48E-2 1201 19.47 3.0E-4 1.236-4
Siemens Emotion Duo 130 1 1 AtE-2 — 1189 219 345E-4 -
Semens Emotion 6 130 18 1 8E-2 bt 1182 2061 3.76E-4 -
Siemens Sensation 16 140 24 1 14162 - 1289 - 456E-4 -
Semens Sensation 64 140 288 1 1.256-2 bt 1235 —_ 352E-4 -
HITACHI ECLOS (1651 130 2 1 TO5E-2 — 1216 20.20 290E-4 —
T 33E-4 1.26-4
£33 TRARTHSN/ CT HEFRB k& Larson SOFME L DL
Ohba (2008) Larson, et al (2007)
EER K pody K peed & pody X peed
ecm™) ecm™) cm™) (cm™)

GE LightSpeed VCT 2.68E-4 — 3.45E4 131E-5

GE LightSpeed _VCT 262E-4 — 3.48E-4 12.7E-5

GE LightSpeed Pro 16 3.22E-4 126E-5 3.93E-4 15.2E-5

GE LightSpeed Pro 16 3.20E-4 122E-5 3.98E-4 15.0E-5

GE LightSpeed 16, Ultra, QXi 31E-4 124E-5 3.3E-4 14E-5

GE LightSpeed 16, Ultra, QXi 3.0E-4 123E-5 3.5E-4 155

Siemens Emotion Duo 3.45E-14 —_ 4 58E-4 -

Siemens Emotion 6 3.76E-4 - 5.46E-4 11.76-5

Siemens Sensation 16 4 56E-4 - 5.04E-4 -

Siemens Sensation 64 3.52E-4 — 3.39E-4 -



CT (BOBRRBEHICEDE T4 v T4 TN A=F (a. B, 7v) & BE E
FHHSEEBROEBR<=17)V) [12] Tt Simpkin A%R L 72 —KEDENWEER I
TBTAL VT4 TN TA—F [13] ZHVWBIEZERL TS, Report No.147 T
I3 CT £BIZ—KBRICL DX EBEZEHTELLELTNSED., CT REIZ—BHIZANS
NZEBIT 120kVp & 140kVp TOKZOMEI LI ) —FEBRIIHTD T4 vT 0 >
HINTGA—F&IBRL TV (B1), BEERE 188 5 BAZHWIET 2BRIZIE. CT REH
DITALITAINTA-FEBHT DI EEZRRELZN,

Ry R - +o.-aee Transmission of CT Scanner Secondary
s\~  Transmission of CT Scanner SANG Radiation Through Concrete
* 17N Secondary Radiation Through Lead - ‘3 S _I_ T |_|1.:~.z i
. N . IR IR H ¢ 19 1
2 - . . N R T P Toein 2 ST T TS "",""‘i" A U
) 140 kVp : :‘le ,l‘, | 1o RN
‘0', HA\Y . — HE ] 17105 Fating parameters to Equation A2
F -1 2N\ E- T Fitting parameters to Equation A2 - - 3z GofnTiTn M elmmy ploerh 1
’ I e - AV e(mm’) pymmny g et '3 : i P :2 g% g'g:g g':?g
41 120kvp - 120 2248 573 0547 24 - e . ’ B g -
c E R 140 2008 399 032 c i . BEEE ; :
o a4-0 .- F T 8 1107 =
@ : : i 2 [
@ Lo @ 63 .
g 107 = - 4 € ‘
€ ¢3 e o 2 24 300 N
LIRS | 3wttt B o >
M R o =
24 G Rt PO i Tt NG
i LN SN
oy : \‘Q 17 I T
3 = T NG , e i P
s - 10 ot =3
i - — - - PR 4 ! -
R I . .
! :
’ I [ - ! 2 =
' AP L ; : P R i
W trrrrr T T T T T T T T T T 0t T TTTT TT T
[-1+] 03 10 5 20 25 30 0 50 100 150 200 250 300
" Lead Thickness (mm) Concrete Thickness (mm)

B1 C(THEREICSIZZXBOFZEBEHR (. 23>2U—hH)

EPIRTIT. EERE 188 SWMANICHIT S X BZHREOEANVFHMEIERET O/ D D EHR
BEET D751, Report No.147 OBERIZL D BHERECEELSETREZBEL. #EA
WERIEEMEE L 7=, Report No.147 iZ 5T 5 BB #0213, ICRP1990 FEE1ED
BAIX DI EREREMZEE L/ Report No.116 IZETN TS/, BFEIZHBN
T Report No.147 TO X B2 HEOEANNIHEEEZEATE Z EMNARETH 5. CTEIZ
BT B EAWEEETIE. NCRP 7271 L7 CT BELRE « 1&/NFEL TS89, H
AICEBATIBICIIAMETHESN- k ZIBRTILEND S, iz, CT ZEDOZEBR
ZOWTH CTEBRDOERIMRZEZRNILEND S,
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