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(AEC) ([ZTHREZITV, vy n—ROERRHREN TRERE R) 2WET 5, HWE
L7z HHERIC X0 EARE (mrad) 2RO 5, ZOREIC X2 FE R
(T, BEPRRENE TiER < BEOMEAEEHOT A F A L~yb b U TR A
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¢ : c-factors
Glandularities of 0.1-100% of the breast & HVL(mmALl), thickness % /X7 A —X & 57— )L
s : s-factors  Spectral correction factor (target/filter, Mo/Mo,Mo/Rh,Rh/Rh,Rh/AL,W/Rh)
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AL s 2 HEYN S E ] N2 E(Entrance Surface Exposure) (R)
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B & #% 8 E(Entrance Skin Exposure(mGy))
HAR I FLRAR o (Average Glandular Dose) (mGy)
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WHO

* Global Initiative for Radiation Safety in Healthcare
Settings
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Public Health & Environment News
(December 2008, Issue 5)

¢ Global initiative on radiation safety in health-care
settings

— The highest exposures to artificial ionizing radiation (IR) sources come
from health care.

— While the use of IR in medicine has led to major improvements in the
diagnosis and treatment of human diseases, there is a need to control
and minimize health risks.

WHO's role in mobilizing the health sector towards safer use of
radiation was endorsed during the launch of the Global Initiative on
Radiation Safety in Health-Care Settings at WHO headquarters, 15-17
December.

— The 65 meeting participants, including experts from 23 Member States
and representatives of 14 international organizations, professional
associations and scientific societies, agreed to cooperate on this
important primary prevention issue.

Current Program of the ICRU

Future
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Public Health & Environment News
(November 2008, Issue 4)

Global initiative on radiation safety in health-care
settings

— A global WHO initiative to mobilize the health sector
towards safer use of radiation in medicine while
preventing unnecessary medical radiation exposures will
get underway mid-December.

— In addition to national institutions, collaboration is being
expanded to involve international organizations,
professional associations, scientific societies and academic
institutions.

— The strategy will be consolidated at a Technical Meeting on
the Global Initiative on Radiation Safety in Health-Care
Settings, WHO headquarters, 15-17 December.

Current Program of the ICRU

Future
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LRITE
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EEMETHREE{R D ICRU Reports
- 1990F LAFE 2-

Report 58: Dose and Volume Specification for Reporting Interstitial Therapy (1997)
Report 59: Clinical Proton Dosimetry — Part I: Beam Production, Beam Delivery and
Measurements of Absorbed Dose (1998)

Report 60: Fundamental Quantities and Units for lonizing Radiation (1998)

Report 61: Tissues Substitutes, Phantoms and Computational Modelling in Medical
Ultrasound (1999)

Report 62: Prescribing, Recording and Reporting Photon Beam
Therapy(Supplement to ICRU Report 50) (1999)

Report 63: Nuclear Data for Neutron and Proton Radiotherapy and for Radiation
Protection (2000)

Report 66 : Determination of Operational Dose Equivalent Quantities for Neutrons
(2001)

= & 5T 4R B8 % O ICRU Reports
- 1990 LI 1-

Report 46: Photon, Electron, Proton and Neutron Interaction Data for Body Tissue
(1992)

Report 47: Measurement of Dose Equivalents from External Photon and Electron
Radiations (1992)

Report 48: Phantoms and Computational Models in Therapy, Diagnosis and
Protection (1992)

Report 50: Prescribing, Recording, and Reporting Photon Beam Therapy (1993)
Report 51: Quantities and Units in Radiation Protection Dosimetry (1993)

Report 54: Medical Imaging — The Assessment of Image Quality (1996)

Report 56 : Dosimetry of External Beta Rays for Radiation Protection (1997)
Report 57: Conversion Coefficients for use in Radiological Protection against
External Radiation (1998)

EREMETHREIfR D ICRU Reports
- 19904 LAfE 3-

Report 67: Absorbed-Dose Specification in Nuclear Medicine (2002)

Report 70: Image Quality in Chest Radiography (2003)

Report 71: Prescribing, Recording, and Reporting Electron Beam Therapy
Report 72: Dosimetry of Beta Rays and Low-Energy Photons for Brachytherapy
with Sealed Sources (2004)

Report 74: Patient Dosimetry for X rays used in Medical Imaging (2005)
Report 76: Measurement Quality Assurance for lonizing Radiation Dosimetry
(2006)

Report 78: Prescribing, Recording, and Reporting Proton-Beam Therapy (2007)
Report 79: Receiver Operating Characteristic (ROC) Analysis in Medical Imaging
(2008)

Report 80: Dosimetry Systems for Use in Radiation Processing (2008)

IAEA

International Basic Safety Standards for
Protection against lonizing Radiation and for
the Safety of Radiation Sources

(IAEA: SAFETY SERIES No.115)

SRAEWFTERELEDH TS
S HAENSEFFTMERZHL., ThohRER
ShTETLS

Published Safety Standards

International Basic Safety Standards for
Protection Against lonizing Radiation and for the
Safety of Radiation Sources

Safety Series No. 115

Date of Issue: Thursday, 21 March, 1996.

Radiological Protection for Medical Exposure to
lonizing Radiation Safety Guide

Safety Standards Series No. RS-G-1.5

Date of Issue: Tuesday, 23 April, 2002.




Draft Safety Standards Safety Reports Series

+ DS379 - International Basic Safety Standards S e I T M I P IR G

5 . P A Date of Issue: Thursday, 26 February, 2009 .
for Protectlon agalnSt Ionlzmg Radlatlon * Radiation Protection in Newer Medical Imaging Techniques: CT

- = Colonography
(reV|S|on Of the BSS) Safety Reports Series No. 61

Date of Issue: Thursday, 26 February, 2009 .

* Radiation Protection in Newer Medical Imaging Techniques: PET/CT
Safety Reports Series No. 58
Date of Issue: Thursday, 22 January, 2009 .

* Applying Radiation Safety Standards in Diagnostic Radiology and
Interventional Procedures Using X Rays
Safety Reports Series No. 39
Date of Issue: Thursday, 30 November, 2006 .

* Radiation Protection in the Design of Radiotherapy Facilities
Safety Reports Series No. 47
Date of Issue: Wednesday, 18 October, 2006 .
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(RFHREZERFHH H20.8.7) (RFHREZERFHH H20.8.7)

1. BSSIZTDL\T 2. BSSHETDOEH

— BERSHRION T S LMSTIRRORE D=
HDEFREALR EHLE(BSS: Basic Safety —ICRP2007 £ #1#%7E DBSSAEESN =19
Standards) &, TGRSR DY RIERS 064 LI DIEHEFEDH LV EEEY A
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. 1962F Mo ERRRF HHBA(IAEA) A FEATL

o BT 5 ZEIRF ; .

LB e R - BSSHACADHLUREEEURI B
. BT EHEA(ILO)., A REHEI(WHO) =
EQEFHELERIL TEBEAREREED—
RELTHIATLY=,

IAEAEBEAREHEEXE(BSS)D IAEAEIREAREHEXE (BSS)D
BETIKRIZDUINT WETKRIZDINT
(RFHERLEZEREHER H20.8.7) (RFHREZELEHEF/ H20.8.7)

3. 1#f& 4. HETDERRAE
= Rt E — ICRP2007&1&IZBIFT AT HBENAIZLSTOERIC
Soce s B B AE SR % ST 30D RIE AR RIS
BOFEINDBITITHIBROER (3E2—1RU
BE2—25MH)
A & B % (Commission on Safety Standards CSS) [T, F57 - ICRAP2007§JJ%IZEECT:, Eé%“-‘ﬂ#m‘f<4kiﬂ~ REFEHIE
20077 A BSS% ST MERE TR RME B CRE=BHFBVI7LYALNILOBAF

2007 Emjgﬁ; £ (Radiation Safety Standards Committee RASSC) — #f=IC BERAMST EREDORERLE, V) TIUALA
;ﬁgi%x HHEE B £ (Waste Safety Standards Committee WASSC) IZTRSThE ILEDHIEER T

2007 411 52008 63 A BSSHATE 57 MR MR IHERIE iR (B B M TALS NRIBICEDHIE
2008 7 B BATHRF 57 +Ver.1.0 22 (OECD/NEA HF TLE 2 —F 3E) A MEERBE ORI EtEMEEZSOBEADERY
RWF)ITER

2009 £~ A4

IAEAEIBEARLZEHEE(BSS)D
WETIRRIZDLNT
(RFHREZEREHKR H20.8.7)
5 SEDFE

—IAEATI&. BSSHETARF 7k (Ver.1.0) [ZDLY
T.AFE11ADRASSCENTZEHERTERT
EiMT DFE. £z, TNITHEILE . OECD/NEA
FITBWTHINITET ZE RN ITHONEFE




Report No. 158, Uncertainties in the Measurement and
Dosimetry of External Radiation (2007)

Executive Summary:
COLR—t0)BIIE, SHERRSTHRET R R URERIE LS. AMERDIRIR
BLTAVLNDBERKICETS. TN SORITOM
i 2HETHB.
COLR—tOFEE. SMEPREHREIEKDAZRESN D,
BIALL O, REZBDBERVREOH S FUFITHT B
TEBETAVLNIAEDBEICE T EFENSICOVTTH S,
NMIEEMICIZEF DI SARREREICEREEDHTLVAEL
ALONDREMEDLLKON FEDEEICH T HREDFRENS

BRIRE~DBEIE T ETHEASTH
RATDOLR— A DL ELHE DD O RITE S AT REL SRR IR D A
EHOTLBITHEHL T EAANREFMARESN D SO LELR
EFBROTHELNSE, —D2HIVFERDET LEET LYK
BFNBETHS,

NCRP Report No. 160, lonizing Radiation
Exposure of the Population of the United States

Early 1980s
ecupationa
Pedicad 48 )

Early 1080 2008
35000 1,870,000

52

Current Program

* PAC 4 Radiation Protection in Medicine

— SC 4-1 Management of Persons Contaminated with
Radionuclides

— SC 4-2 Population Monitoring and Decontamination
Following a Nuclear/Radiological Incident

— SC 4-3 Diagnostic Reference Levels in Medicine Imaging:
Recommendations for Application in the United State

— SC 4-4 Risks of lonizing Radiation to the Developing
Embryo, Fetus and Nursing Infant

NRPB W-Series Reports

* NRPB-W67
— Doses from Computed Tomography (CT) Examinations in the UK
- 2003 Review
Added/updated: 14 December 2007
* NRPB-W14
— Doses to Patients from Medical X-Ray Examinations in the UK:
2000 Review
Added/updated: 28 January 2008
* NRPB-w4
— Radiation Exposure of the UK Population from Medical and
Dental X-Ray Examinations
Added/updated: 28 January 2008

NCRP Report No. 160, lonizing Radiation
Exposure of the Population of the United States

Al Expanre Calegaries
Coilelive Efzclive Duee [percart), 2005

Computed Tomography in the
21st Century

« Consensus Statements on Patient Safety,
Regulations and Reimbursement

- EREGZHERARARDEMRIT. BHEOREE
R T B1=IZ. 181 RESEEZE ST CTEAT
DEGDIBENBDETHD.

— BREREEMBEBUTHE S, MBEREEDBIEER T ZE
RETIHEICEREREAMNSAEEZERTNET
Hd, chid. FEHEFLRAICEVTELSRK
Uﬁggf:&)l-%ﬁﬁﬂé’l%ﬁ%ﬁ(#ﬁ’{ﬁﬂI:J:;L\'C(:H%LEE
THD,

EPA (Health Protection Agency
; NRPB)

HPA RPD Series Reports

HPA-RPD-029 - Doses to Patients from Radiographic and
Fluoroscopic X-ray Imaging Procedures in the UK - 2005
Review , Added/updated: 10 January 2008

HPA-RPD-022 - Doses to Patients arising from Dental X-ray
Examinations in the UK, 2002-2004. A Review of Dental X-ray
Protection Service Data, Added/updated: 10 January 2008
HPA-RPD-003 - A Survey of Nuclear Medicine in the UK in
2003/04, Added/updated: 10 January 2008

HPA-RPD-001 - lonising Radiation Exposure of the UK
Population: 2005 Review, Details and link to PDF for HPA-RPD-
001, Added/updated: 14 July 2008




Documents of the HPA: Radiation, Chemical and

Environmental Hazards

* Protection of Pregnant Patients during Diagnostic

Medical Exposures to lonising Radiation RCE 9

* Protection of Patients and Volunteers Undergoing

MRI Procedures (RCE-7)

e Guidance on the application of dose coefficients for

the embryo, fetus and breastfed infant in dose
assessments for members of the public (RCE-5)
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AHOBEOEL

5% L L (DRL) ElE ?
S840 8 OO 35F i (ICRP, 1AEA, ICRU)

Lulp)]
EHET- @FHECORERRIE T
E#-@HESODRLIEDIRE

> N EORIE CRE., B ’K7UT)

BEHSELANNL
(diagnostic reference level: DRL)

3 ICRP Publ.73 (1996) “Radiological Protection and Safety
in Medicine” [ZH16h TEIBL-HE
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(NCRP Report No.160 (2009) kY )

ICRP 200781
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ICRP Publ.105 (E#icssi+3HH@pE)

» ICRP Publ.73 (1996)D B TR
> ICRP 20075 8 & TODRUZBIT R {F M7
HAF L ZERT (10 TRES)
HAHLAELT, ICRP Publ.73 (1996) & ICRP
Supporting Guidance 2 (2001) DEHZFIRT
DRLER E (D &t (ICRP Supporting Guidance 2)
v ML AL, BILAILE (SRS E AR EE
L. BEQREKN - EWMEFORBLARICTS
v DRUO{B(ZBEET Dbl FF - (FHRT—2I<#T<
v DRUCALSHhZRERERANLHETRON, HD
BECHTIBEVAIEANMICSTTRET
v DRIZERBICERT A0 OHEEHEISTYT

IAEA BSS (23T Draft 3.0, 2010)
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» Guidance level (BSS, 1996) - DRL
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B 7 ; BRERETAVShINEREB

HAFSL%
1AEA BSS (1996) 8% Entrance surface dose (ESD) [mGy]
[Guidance level] (BABEEL)

R : ESD rate [mGy/min] (RAHELEL)

2% Average glandular dose [mGy]

CT: Multiple scan average dose [mGy]
BXMERS EC BB £SO [mGy] (RABEEE)

RP 109 (1999) FE: Dose area product (DAP) [mGy cm?]
[oRY TE: EsD [mey] (RAMEEE)

CT: CTDA, [mGy] . DLP [mGy cm]
¥Eia@NFIES |BF: entrance skin exposure (ESE) [mR] or Entrance
ACR (2008) surface air kerma (ESAK) [mGy] (E:AMELLL)
[oRL] #: ESE [mR/min] or ESAK rate [mGy/min]

cT: CToI,, [mGy]

ICRU Report 74 (2005)

Patient dosimetry for x rays used in medical imaging

DRLEZTE - A ICAALENIHERLEE
> ICRP Publ.105 (2007) TSI

MER B% BAShIXRBE

B S —— Radiography & fluoroscopy

fr—
" Air kerma area product (P}
* Dose area product [DAP)

Incident air kerma rate Kai Fluoroscopy Incident sir kerma (K_ |

Y *HEREEEL
S Entrance surface air kerma (i)

*HILAET

Entrance surface air kerma winss) .« Radiography & fluoroscopy

Entrance surface air kerma rate Kae Fluoroscopy
Air kerma-area product Radiography & fluoroscopy

Mean mammary glandular dose Mammography
€T air kerma-length product “EEM)




hitp://www-pub.iaea.org/MTCD/publications/PDF/TRS457_web.pdf

L REPORYS SERIES 10, AlsL

Dosimetry in Diagnostic
Radiology: An International
Code of Practice

E5)FBIDMEREMEE(AEA, 2007)

ENTFe MEAR R BMETIES
—HRE J70FL wcdentewkerma  WE/MES7OTLEEM
AFE incdemtawkerma  MERFIRMENIXBEN
Entrance surface airkerma il &YW H
Air kerma-area product ARLMBOTE
FH  77UFL Entance suriace an kerma J7ULLICESERMED.,
rate incident air kerma& # 75 HEL R
BEYNH
pX:3 Rir kerma-area product BXEARELNE
WIS AL MEE (B v
WE) (CEMERL SR
F72kL CTairkerma index TR P (ST R
PaMAT7 A ROME
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KU

2010/7/4

IAEA Technical Reports Series No.457 (2007)

Dosimetry in diagnostic radiology: an international code of practice

> BHREBORE AR T SERMELE (WHOLRE)
> BI5E & IZICRU Report 74 (2005) I<HT<
» ICRU Report 78 D E 7581
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LPMMATF R LAHOTMEERRLLI-AERORT
* CT air kerma index (C, ,0)
volume CT air kerma index (Cq, )
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DHETOEF - EF:$ASODRL(1)

D TvIRAREHIRE
B2 OERMEAFF - TREShTOARE
BWEEABRA . DMNR)IZOVTOHIESA 2l

QRADCTERE

Hif S OweblBE# R (20084F) (E TV
afptirocron, il

- BA#B: DL, 100 mGy
- §#8: cTD1,,, 20 mGy
-8 ctDl,, 25 mGy




DAETHOER- E# #RiEODRL(2)

@ MR-HROCTHRE
20055 (C B AEL B RPS - A RBETRE TP S
BADREMHBER LY ABENEVNRHARF 1)
IcEJ&, RH@B/H SO0, ICTHRHEELI2B B DO
croL fll
-/ihNR
Ha#B: sSCT 8.7 mGy MDCT 6.6 mGy
BE#6: SSCT12.3 mGy MDCT 10.6 mGy

- %R
H9%B: SSCT 5.0 mGy MDCT 7.9 mGy
&R SSCT 7.4 mGy MDCT 13.2 mGy
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HHETOES - EFfAEODRL(3)

@EBBHOIVIZRIBRE
- ARERE:
PED (patient entrance dose)
21 mGy(Z1ILLBEELLE)
amGy (Z1/LLEBED)
DAP (dose-area product)
59 mGy-cm? (I JLLBEELLE)
113 mGy-cm? (74 /L LB ED)
1 STRE:
DWP (dose-width product) 65 mGy*mm
DAP 92 mGy" cm?
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/ sREORR(ESE)
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> IR(ME)R 2000 CDRLEX EE B L THRE
» EZE3 (NRPB/HPA, ARSAC) (=& 52 EITHE DEHE
> 8% - JRDNational reference doses (75/— 51 L)
NRPB-W14(2002) . Doses to Patients from Medical X-ray
Examinations in the UK — 2000 Review.
> CTHE (D National reference doses (757 S—+241 JL{H)
NRPB-W67 (2005). Doses from Computed Tomography (CT)
Examinations in the UK — 2003 Review.
» B E2 2 E ONational reference doses
ARSAC(2006) . Notes for guidance on the clinical

administration of radiopharmaceuticals and use of
sealed radioactive sources.
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EXMH:ES (EU)

> ERBIZICET SBMIES
(Directive 97/43/Euratom, June 30, 1997)

= ICRP Publ.60 (1990) & Publ.73 (1996)DERY Ah

> DRIDBELEAISOLTER

= 2000/5/13F CISEUNBE D ZHFA~OMY AhEER
> BRI HE S ODRLERELEAICBET BH A5 R

(Radiation Protection 109, European Commission, 1999)

> ORLDILE : BBAT D75/ \— 5 MEEER
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National DRLs for adult patients for radiography
and mammography in UK, 2007
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National DRLs for adult patients for CT in UK, 2007
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DRLs for radiography, fluoroscopy and
in US (ACR, 2008)
ACR 2008 JART 2006

BER (Entrance surface air  (Entrance surface
kerma, without BS)  dose, with BS)

Faggea 0.22 mGy 0.3 mGy
E#sar 5.3 mGy 3 mGy
EHEREE 57 mGy/min 25 mGy/min
(CTDIw) (CTD1a)
H#Bcr 75 mGy 65 mGy
e (RA) 25 mGy 20 mGy
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RVs for radiography, fluoroscopy, CT
dental radiography in US (Gray JE et al., 2005)
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DRLs for radiography in Korea (Kim YH et al., 2007)
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» Tung CJ, Tsai HY, Lo SH, et al. Determination of guidance levels of dose
for diagnostic radiography in Taiwan. Med Phys 2001; 28: 850-57.
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DRLs for CT in Korea (cho PK et al., 2008)
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DGLs for radiography in Taiwan (tung @ et al., 2001)
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