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" Executive Summary

Safe and efficient use of radiotherapy equipment from

health technology perspective

1. Backgrounds and Objectives

Cancer patients are continuously increasing in Korea and
chemotherapy using radiotherapy equipment is increasing. 50% of
cancer patients in advanced countries are receiving radiotherapy
and about 30% of cancer patients in Korea are receiving
radiotherapy currently.

In Korea, radiotherapy equipment is a medical device that is
regulated by medical device legislative system and at the same
time as a radiation emitting device it is regulated by nuclear
safety law. Radiotherapy using radiotherapy equipment s
regulated by nuclear safety law but patient safety-centered
management system for radiotherapy equipment is needed.

The purpose of this study is to investigate domestic current
status on radiotherapy equipment control and to examine relevant
management system and recommendations of foreign countries in
perspective of healthcare technology, which could supply evidence
for preparation of patient-centered safety management system to
improve quality assurance of radiotherapy and radiotherapy

equipments.
2. Methods

1) Status of radiotherapy equipments and radiotherapy

professionals in Korea

_Vi_
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Radiation equipments are largely classified into x-ray emitting
devices, gamma-ray emitting devices, protontherapy and
heavy-ion therapy equipments. The subjects of this study are
x-ray emitting devices including LINAC with or without IMRT,
Tomotherapy and CyberKnife and gamma-ray emitting devices
including GammakKnife and external beam radiotherapy equipment
of protontherapy. The status of radiotherapy equipments in Korea
was investigated by manufacturers, regions and medical
institutions based on June 2012 domestic supply data received
from the vendors.

Radiotherapy professionals included radiation oncologists, medical
physicists, radiology technologists who work in radiotherapy field.
In this study, medical institution inventory data of Health
Insurance Review and Assessment Service and specialty society
data were collected from July 2012 to August 2012 and
investigated.

2) Investigation of domestic and foreign management systems
and recommendation associated with radiotherapy equipments
Radiotherapy equipment management systems and
recommendation in Korea, Japan, United States, United Kingdom
(Europe) were divided by before and after market release and
homepages and published literatures of health department,
medical device approval authorities, relevant specialty societies,

IAEA, WHO of each country were searched and investigated.

3) Radiotherapy professional questionnaire survey

Web-based online survey was conducted by sending emails to
approximately 300 clinical doctors of the Korean Society of
Radiation Oncology, 700 members of Korean Society
Radiotherapeutic Technology and 250 members of Korean Society

of Medical Physics through each society.

= Vii -



3. Results

1) Current status of radiotherapy equipments and radiotherapy
professionals in Korea

According to the investigation as of June 2012, the number of
external beam radiotherapy equipments in Korea is 193 and
78.7% are linear accelerators and 65.2% of total radiotherapy
equipments are linear accelerators with intensity-modulated
radiation therapy (IMRT) function. 80% of radiotherapy
equipments are scattered in Seoul and metropolitan area. The
number of radiotherapy equipments per 100,000 population is the
highest in Seoul as it is 1.5 and the lowest in Jeju as it is 0.2
and nationwide average is 0.7. 70% of radiotherapy equipments
are scattered in upper-scale general hospitals and 28% in general
hospitals.

As for radiotherapy professionals, there are 84 medical
institutions with radiation oncology in Korea as of June 2012, 189
radiation oncologists, 99 medical physicists and 520 radiology
technologists who work in radiation oncology. The number of new
patients per 1 professional was the highest in medical physicists
as it was 502 per 1, 263 per 1 radiation oncologist and 96 per 1
radiology technologist. As for regions, the number of professionals
per 100,000 population was the highest in Seoul as there were 3
radiology technologists, 1.2 radiation oncologists, 0.4 medical
physicist and it was the lowest in Jeju as there were 0.8, 0.3 and

0.1 respectively.

2) Investigation of foreign and domestic radiotherapy
equipment-related management policies and recommendation

All radiotherapy equipments are approved or reported from
approval authorities as medical devices before being released in

the market in Korea, Japan, U.S. and U.K. (Europe). They receive

- viii -
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facility, professional and safety management by regulatory
authorities after being released in the market.

As for safety management of radiotherapy equipments, the
radiation diagnostic equipments and radiotherapy equipments are
managed together under the medical service law by Ministry of
Health, Labour and Welfare and facility and professional
management are done by Ministry of Education, Culture, Sports,
Science and Technology in Japan. In United States, radiation
diagnostic equipments and radiotherapy equipments are managed
together under the state laws by state governments and certain
states issue license for facilities that use radiotherapy equipments
and conduct audits. Equipment quality control is done voluntarily
through institutions such as RPC (Radiological Physics Center). In
United Kingdom, radiation diagnostic equipments and radiotherapy
equipments are managed together under IR(ME)R2000 law by
CQC (Care Quality Commissions) for medical exposure including
patient safety and under IRR1999 law by HSE (Health & Safety
Executive) for safety control such as professional exposure. The
countries that mandated the quality control of radiotherapy
equipments as a law are France, Germany and Norway. In Korea,
radiotherapy equipment safety control is managed under nuclear
safety law by the Nuclear Safety and Security Commission but
patient safety laws are not yet prepared.

As for adverse event management and incident report system
after market release, medical equipment mechanical adverse
events are managed under Pharmaceutical Affairs Act in Japan and
in United States, it is managed under Medical Device Reporting
Law by the FDA and at the same time, certain state governments
collect adverse event data and manage adverse events of
radiotherapy equipments under the state law. United Kingdom is
one of the countries that collect radiotherapy-related adverse

event data systematically. Adverse events due to medical

_ix_
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exposure rather than equipment failure or defects are managed by
IR(ME)R2000 Law and adverse events due to equipment failure
are managed by IRR199 and equipment performance or safety
issues are managed by MDR2002. In Korea, safety data are
collected by KFDA when adverse events are due to mechanical
failure but it is not managed by the government when adverse
events are due to medical exposure.

Radiotherapy QA-related guidelines are published by
radiotherapy-related academic societies, IAEA and WHO and
defining the role of professionals, qualification requisites and
maintenance and repair education is needed for radiotherapy

quality control.

3) Radiotherapy professional questionnaire survey

A web-based online survey was carried out on radiotherapy
expert 1,226 and 257 expert replied. Finally 244 participants
except for missing and error data were included in the analysis
(20.0%).

Participants answered that lack of relevant professionals was a
main hampering factor affecting the quality and safety
management of radiotherapy and equipment. The factors affecting
patient safety and treatment results in radiotherapy were
professionalism and working experience of radiotherapy work force
(128, 52.5%), establishment and implementation of quality
assurance process for radiotherapy (51, 20.9%), and continuous
quality control for radiotherapy equipment (43, 17.6%). The
highest priority for safe and efficient management of radiotherapy
and equipment was establishment of regulations for qualification
and continuous education and training of radiotherapy
professionals. However, it showed the difference of highest priority
according to expert functions - establishment of national health

insurance system linked with radiotherapy quality management for
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radiation oncologists, development of radiotherapy quality
assurance guidelines based on domestic circumstances for
radiation therapists, and establishment of regulations for
qualifications and continuous education and training for medical

physicists.

4. Discussion and conclusion

The risk of accidents occurrence during application of
radiotherapy equipment on patient is low. However, if an error or
incident occurs, it can be very dangerous to the patient.
Therefore, management that considers patient safety is necessary.
Currently, follow-up management has focused on safety control of
radiation facilities and relevant workers, not on safety
management for patients. Therefore, quality control plan using
medical device used in medical practice that considers patient
safety is needed.

Co-operation of relevant stakeholders including government
bodies and expert groups is needed to prepare a plan of specific
safety management and quality control for safe and efficient

radiotherapy using radiotherapy equipment.
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Systematic review and A Mg & & sdel mucosal malignant
meta-analysis of melanoma?| X|20i| UM SHXt X227t 7|E X|=2H
. . . of HIsH MEESS2 Z7tAFH & = Utk ZF0| U=
_ radiotherapy in various _ .
MR X2 head and eck SHX|2t paranasal cancer?t sinonasal cancert| 2!
XM RE, _ oMz 7IE XM Xzt fARL SHFEE AMAFRZI of
U gxp xim g CONOSTS ¢ COMPANNG L i studyZmiet 220] X X120l HIsH ARt
of Hlm photons,  carbon-ions 2|20t EA0| Bt EAX} |29 OHMX} X|Z0| Chet
and - protons(@ancer o ool omp mo| we  azoloz
Treatment Reviews Vol i ) ) _
37 185-201. 2011) international partlcle_ therapy_r(_eglstryé =351
ekt HuATE A WS I
Comparison of the
effectiveness of non small cell lung cancer & £ AFJ|Zt F=ct
radiotherapy with  Z3t SMXEX|Z7F 7I1&  CRT(conventional radio
=MRF RlE photons, protons and therapy)ol| H|5H M&EZ0| O UL £+&0| 2756t
> XM xl2 7t carbon-ions for stage | non small cell lung cancerdiA=
of Hlm non-small cell lung SBRT(stereotactic body radiotherapy)2} AE=0|
cancer A H|x=& Stage Il non small cell lung cancerOilA=
meta-analysis(Radiothe RXEE E0ECH= FolA Xt X271 O FUg
rapy and oncology Vol =+ &
95 32-40, 2010)
Intensity-modulated ZXEM & X201 UOAM M7 |ZHYAMIX|IZ(IMRT)S
radiotherapy for the Zukd HI% WS Xl-—J"'XiI SIX|2H(3DCRT)
XM X|g Zt treatment of prostate I} Hlw$t o|Z7 &It HRZ 2 UM Al
3 9 H|Z( cancer: a systematic Zgret Zu} CHEE9 A 01|A1 3DCRTH| HIa{ IMRTZ}
IMRT ot review and economic AS7|A SM0| UHA H EHEO| JAUeH Es| EE
3DCRT) evaluation(Health of 7fst WAMME z|ASHe £ UAS. F X2YH 2F
Technol Assess. Xl T 67HE AEOIMS 42| Zofl UM H|zet i
Oct;14(47):1-108, 2010) M F0E 2
The relationship IAZ0| T2 QUAMXIEE EfjzZ XMojet Aot o
petween XAl i Az o1 Bkl JlSoh 2t QiR
peam  1adloneaY o simiix| rfaiRl o4, ek A2 FX T of
dose and  OONC gaiof sismom ERE SWIATH HIws HAN
4 XM X2 urinary dysfunction - _ _ .
A methodological *J'%'foﬂ_ EH?_f_ ’S_Tc'fii 2 22| H|=7 A 7|SZEoHo| EH
. . sl Hebs| HEE 4 U= M=l SHIIHE ALEst
critiquelRadiotherany  yuios1 ouyerne sstsiol 5 zio] SIBy ofes
and Oncology Vol 97 En—
40-47, 2010)
Proton radiotherapy. Ocular tumor, intracranial tumor 2! pediatric
5  AMX} X|2  Health Council of the tumorOiiieE UAMXE X227} &0t USLKSR 2 S=St
Netherlands.  Horizon & case report Zul) 1 2| 20liM= 277t B&5t
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o|R7|s ZHEHOIM LAMMR|ZEE|2| oMSlD 28X ALZEet

scanning report. The
Ha e(k?ealthp Council 4™ high quality 94 Z7ieZ conditional
u UNci _
9 coveragesh= 7| HIZEIE!L O HHZt=oiMs =9
of the Netherlands,
publication no.

2009/17E)
TomoTherapy  HI-ART

System  Radiotherapy
planning and treatment

= ¢t 8 JE0|E2 023 ¥ S& esi Hx| E
2 Mt

EDH2{met . _ ousrlL Lo
JE S for c-ancer patients( EZH|ZI|7} 7|& HAMX|ZHELCH 2 "éo|'l:|':_5._"—.-_—8
6 xlzelol Australia  and  New 2R UX|2 & 7l2lE & 22 A= %= oF, I8
o Zealand Horizon ZIMd mWit= J7|=XIE BME 271
Scanning Network.
2009; register ID.
000180)

Evidence behind use

XX|Z7Zt H|w  of intensity-modulated
(MI7|=Z=HA  radiotherapy: a
MX|Z(IMRT) systematic review of

7 °t I Ht9| comparative clinical
e vl B\l studies(Lancet
Mx|2Hatel  Oncol.Apr;9(4):367-75,

m!

st xl2ESl0l QU0IM MPIZE M| 7IE
Qe Hl X|2Q} XHIEO| MEZ X
of & x=E Q5 =M £ H|mE Zat CIB 2

foll UM M7 | ZEHARER| 2 -0

Hl2) 2008 ES UE 5 S
Proton therapy in lung &l MRt X2 XM X|ZE H|wsikE £XQ| E=
cancer : Clinical H|2A?| M MHAT= 2= non small lung
MRt X2 outcomes | and cancer X|Z0f % ) UM %ﬁlgxp_} Z£2 diH = 5Lyt
8 XM xz 7t technical  issues. | A Z —’.*;'.:_9,!9_% Eﬂ}! _éIHBIE ShEE —;1715 EEHE_ A
of Hlm systematic AHA %adﬂg_% £GHSEH Anp UMKt X227} _XA._‘I INE=S
review(Radiotherapy Of H|sH EsiCtn HAE2ES U270l 2> SiXg 2l

and oncology Vol 86 7|27t M1 offd UMAESO| HWHEXN S2t86to
154-164, 2008) Falst A=ES Uizle 20|

J3Y B 2-19 TEE, WM YAMXBYE X XD 40| FEer @A
SEOIN 243 2AXNEBY YHAUS $IU I AT AFY MFo|, ETHY
o FQols JE YAMABHI Dot ofF FHO| Y| WY W ge A7
T} gD X KBTI XM KB UHH] QUG F| YoiME 2AXIRIL L

-1
Ot & ME2 =YUsEE FAIXEEY % X=2Yol WiotY 2IE Xs¥Y Hudfs

AT A BEOIOE ol gt 3t ARI QWL
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e b

3.1.1. YAAX| 23| oG

2 A3 gde REAMX|EXH|(External beam  radiotherapy
equipment)E 3 AAM WX, ZORd WAFK], TR, TUKRIIZ 2
FEO. AAH W= HYIM47((linear accelator, LINAC)F ¥ SE+%XE E
Q2T (Tomotherapy), AfI#LOIZ(Cyberknife)?t T, ZOH wgxixi 4179
oIy F2  AgOtE  AOYOIZ(GammaKnife)?t UL, 1 Bl XX
(protontherapy) % FYUXX|EZ|17t YW FXO| FL= LU= =YUSO] UX| &
1 37F T2HME=R JHE Fof| UH.

O2fM 2 AyoiMe ARPAIXIEHYIS MPIZ-YAX] 2 (intensity modulated
radiotherpay, IMRT) 75 %0l TE H¥7I47|, ELHST, Afojg{Lo|, —2fOfLt
om U XX I=7|Y 671 EFE YU, Varian, Elekta, Siemens? Ui Ty
Af(vendor)E 019 °IE Y| U FLUYS MOSIAY. ZAF A2 20129 63
2 JIECE SIQL HIEAL X[G R QYU FEUE EYAMXEYH|Y IUHHEYES X

o=
Aporct,
n| =
3.1.2. HAMAM X g oY MOoldH gt
B OGFOM WAMMAIE HH MIBOUHO s WAMFYLD MIO|, OShE oK}, WApM
X2 Hopo| FAS: WAMMAIE Fuigon, HEQI
U YAMX|Z A MEBHOF o] XIFE EUHRE ZAOIYUC. QYIS M|
2 UMMX|ZE A[SSIs ArZE0MMe =
x

o
£ B 3-19] HABIYOE § XARSS 20124

re
o
>
fu

|o

u
Rl
HU
1o
i
R
b

XIE 75 AP

e oo 1A rE

HMPOIO| Uigh SAYGe MAKOl YAMKZHN MIIo| Ut I WYL 29
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XAIBEI MIEHOS YA 30
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H 3-1. YARIR|E HMEQUH ZAKZ

= N Xz = A7

AR SYstt UEEHNAZ7 20124 68 7IE
YA Yt 29| ULEEHEAE7 20124 68 7I1E
olst2a|A}l sholal=a|5t3| 20124 68 7IE
YAHIAL CHetUARMR =27 =5t 2011 = 7I1F

3.2, YA X = U9 HEAAH A

HUATY

PARMX B B FUY FYME Y WDAYS HHA™OE EAOI| 9ot
33 YU AW MY OHE Ueo] TAIE UYOIHCH EATL QIAUAS HIR
U, 02, YF(SU)QR GIYO, FH|QY AW M TAYME F Fo 1Y o7
AN L WY, ME-AY B UANAY SO Hoto] EAore
AME RI|T SO AR U AT FH, AW ¥ BXG Y
HH X MEEOf stelly WHO, TAEA $9 27|79 WAMKZ o EUEZF|
et WA XApORC

2t 3719 o7 W A T3, MBEOF oY), INI|TSY THOX U FWEH

=

2 AMANO] U X2E DEHAYLL,

<1}

LI'%I'

ALgHrer 52 EArOL AL wwrt%gm, QAR ] 2

19SE 12U7X] 3 3% 2N W
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k]

afd}
J

o], osrE@|stXl, X|FUALMAL X 6912 WAFOE APHMXAf(pilot test)S AMAIst
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<

or air air or
_|_.mo __oo __mo _ho|o __oo
_“_I Lo = — (e 0]
S ol o G X oork|X
mm RO ml Lm.u_u_/u.__/u% =K |
7F of M = = oF
o1 ok _.%_W_/W H._Mumﬁe_n °
¥ figoD | WP 2o |
Hua| Hewe pheis (@
SRO W RE |alg R |F
DG KR | K LS
0 =] =i ..._”_RII_.E | = = 0 <
R - S g = R
R RN pETY W e s (R
LAl Bl 730 X Bl KX
LIOH_H X< 0 = = ..AI._
< o|l_—="_1 _A_or,.Amm =
W HpHR | EIE m.._go 20 30 77 | X
T g | WER A Ko ™7 H 50
Ol S | gl R 0 KR oE %
KH = o1 r._mr._ﬂ @ou_.M._goon._ G
FROM|CHNBEE K R © el
g R s SR B = e T i e
= ol (O R - S )
Yo |fpatrm Mo_m_wv._.ﬂ__ﬁ_ i
TR0 S E g eSO,
K0 T¥ ny of 0 M &1 R [ — 0 -
L M ©7 ol | Hl e gn RO H ™
Em.__x EE.JLL ..|._J_.Al_u_ Wﬁ
K KK R | K- a1l K
DO DD mE P wr D
IR | <X < K KUK R KM | <
70 = RM | 70 10 oy HO Hio | Wil IF ofu X0 IF ny |10
Hio 0
il 04
g [ o
_&w - ﬂ o0
%H_ ._“m_o ol
9 KO 0 oo —
w | Y I K 2
00 o i) ok Kl
3 ok i i i
It} GRS " It}
ol |
1K 1K - |_.AI 1K
X pEg ol X
nd < o [ =
o0 10 KU o7 0

_18_




ol
y

0

b

o

<F or Eﬂ
0 100 100
i]c| ~ —
o K ol
=l oF —
KO | T 3y ¢
Mo _K .1_|
¥ |FhN
¥
Ko WS
xd . 10 N4
Ind o = K
LT
I I
__|od 80 | <] 040 10
o"_O _|_|_ On_ 0 o < _x_nn_
= [RO| R | RN _-=
= o= | % g A
%0 KFK0 | ™ R0 g
<k |._.m._ ok g "
o | AE | pHE
i 1 <V K
Sl ¥am
iy N
K K| DHS
N R | R
golg ol M
ol | & ol | @0 K =0
A0 ol 10 | Bl Xd
RIfgor | X TH
R | ol | %0 10 &
100
OH
&l
__OH_
Kio
Qr ol hiy
o0 = %0
A
1|0l
K i
X ol
< o

=1}
=]

At

3.3.2.2. XI=

i
e

oK

<r

Ko
ol

<+

ko]

24&X

SHOEE SFAUCt.

KIr

ol

Ok

L A
 a

ofHOD, GFYS 0|0

E5

oF
w

SLTE XQUOt AEX|I AI|X]

Cr
[=]

o
o

S

Sopo] x|

=
=

RO oot BE CFYRL MOEA

o] AL,

=}
=

g

%

=
=

2 G828 #HORY. 20129 12¥

emo

opo] Fx}

o
3
i

[

XA

of

%
ol

F

ol

3% o

3

ot

B3

3.3.3. ZAYH

of teiME HMUtEALE TWOIH OO, tlojE 22y

o
=
olu
xr
juld|

21

HI

SAS 9.2

o]
-

k

od
wo

X

= 3% X=E H

I:g'

Alergcy,
off TN THAFXFS] XFZH(X

Al
=2

L

9lotof

Xtoj

PAMIALYOY e

d
o

29|, ojsrgajerxt,

%I'

Ok

_19_



o|R7|s ZHHOIIA AR

AR

wd
op]
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o|R7|s ZHEHOIM LAMMR|ZEE|2| oMSlD 28X ALZEet

4.1. FY YPAMXEYY Y GAMXE B H
solz wy

4.1.1. GAHUX| g 22X HG

-I-

nopoaRuY MYFIH ne
X|gXtd|o] g\ 7Zt X|9¥ =Jr8

o

N g8Y(R¥T T, 2009)0M HIAE HArM
HEX|™¥O| 0.04%XA 0.22U4i2 458% =718t
o

rlo

X1, FEXGo] 0.06U%M 0.28HE 375%°9 FII&2 YERY. GIC=2E
SMX G FEXFO| AL 176%2% 143%9 FIE&E HIOY HFXFHZ
2

20004 0.550{%4 2006 0.54HZ 8|3 ZAsto] -2,
Ch X|% 2t 3712 HII Al WAMAIBYH|O| X2t XL

2 AT WAMABYH|O BE Wy NEAY, XGE, 27| FUL RO
of HAGOZM ol HEE YAMXBYH U FHMOD Iorsy HIXt of
GCh. 20124 6HE J|EOR ¢ ol HEH WAMNBYH W

Ct.
4.1.1.1. H=APE AKX =Y X HY

M2IZE SMUXE(IMRT) 4570 &8 M¥2I47l= Varianit 1010 110,
SiemensAt 134ie} 15%{UOH Elektartel MHII&7|(with IMRT)E 12UHZ
IpOr | ALY,

HEAE ©=0=2 Fgse 717153/ EZHET, Arojpjyo[l, ZiOofLo|X, of
XX g22|9ed, ERHELE TomoTherapyAl 16, AO|HYO|ZE= Accuray
At of, Zofyo|X= Elektart 159, ¥HXXIE2l= IBAAMOIM 1HE F30%te

OF ZIg U,

20129 6% J1E M ZAE gAUX|EFH = H¥II&2I(with IMRT) 1264,
MYItAI|(without IMRT) 26U, ETEZL 16U, ZOfLo|X 1504, AtojtLt
ol off, ¥HXX=| 1HZ F 1937l ZAMEU.
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¥ 4-1. H=APH

HZ=A 21715

=
T

Varian
Siemens
Elekta
Tomotherapy
Accuray

IBA

T

4.1.1.2.

QLR 1670 Al.EY
2 6,

o,
7 124,

o Mo
rZ
'—l
=

Zd %

ra
bel

qLt

7|

Ch= %

SLEREER D

22 30, w4

of F MYIAI|E
1|:", *LI' 4|:", OT
e 24,

e, d9,

1
W 2%

LAMX|EEH| $12(2012E 6& 71&F)

Mapt|
w/o IMRT
o % te %
80.2 11 423

10.3 15 577

95

w IMRT E=HRi]

101
13
12

16 100

126 100 26 100 100

=X H%

WAL X| 23]
% 1M,
180,
X 61, ¢
20,
S B
BA 2% 102
2 Lepgon,
107t Mo Ui

™ o, 9 44,

Zopo|me
3&2

A 1h, B9 3
A 54, B2 274,
M5 54, d9 34, 4+ 1149, B35 34,
242 YHEYeH ERHALNE= M 101,
QU AU, AtojHHo|IE= M2 54,
Mg 749, B3I,

ALO[H
Lio|=

Ch

O,

%

100

100

FE= M2 83,
FF 24, M5 o, MY 5u, H
F 242

§2
4
[N
=]

Zot
Lo|=
ti %

SN
x=27|
e %

AM 79, B71 31

HOIE| Lt

dH 44, W™ 74, F=

eHOIBI L), UMXIX|RI|=

_ll_

r

1

N
=

=]
L Vi
o
—

re
oi
N

4 4

ra

=
ra

14
BA 22T, %

B21°1 1

4

I

4
drorx o

Ca,

OB, 20124 6% AWOR XA WAMAEHUIY CCris
2 morw 4 UYUCH MYIHAI|(with IMRT)S X%
Ng( 53U, 42.1%), AI(16H, 12.6%),
6Ul olote] HQge
X

iop x| Eof
Mg, Ao Mx|goUe
SION LEL A 471 XL
HAN120, 9.5%) WR(10HW, 7.9%)HO0 UHX Xsie
LEPCH M It4T|(without IMRT)Q X% SZL HI|(11U, 42.4%),

2(8U, 30.8%), $H(2U, 7.7%), LAY, 7.7%), WH(1U, 3.8%),
(19, 3.8%), WR(1W, 3.8%)2 FATEIYUCt,

EQHEME NE(10W, 62.5%)0] UYEHOR £ M
oIH, M,

Afo[H{Lfo| I 8 A (5, 55.6%)0 I WU
2 U,

oloi O
M M —

d

22 YEwWon 1 9
THELE

on oM, WM, 4t

271, 3Y, MY, g4to] 2t 1gmoz

, Bdel

2

2 101 MX|EoE HO
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o

Yopyo|mo| X Hgo M2(7U, 46.6%), H?I(2U, 13.3%), 42U,
13.3%)2=2 AU UM, Mg, ML, oM Z 1% MX|Eo Ue A
OF ZAEUY.

FRAXR e WIHCZ FUSH FI|=o 17T EX|E A,

20129 FAI% AMYUFA=T URAFFUL AYUR FAXE ZIZE2E HAL XY
g AT 10U FY WAMX|2HH g2 42y .

MgIr4I|(with IMRT)E %71 3.84, &4 0.80, M % oi¢ 2 0.5U, M
"It I (without IMRT)E %71 2.6H, ME 1.64W, &4t 0.24i, 4H, F4H,
HE, 42t 2 0.1UHE HouIE AU,

EFHLE M 2.04, 371 0.24, ¢H, F¢, WH™, MY, £4 2 0.14=2
ZAPE| AT

AfoH{Lfo| I Mg 1.0, O1H, TIH, R4, FYO| A% 0.1WYCH, YK
X271 FTIETL 0.342 HIYM QUS| UAEO| Y= HOF oL ULt
OPGO|IE Mg 1.4, 37| 0.54, $A 0.2, WM, ME, MY, }pI 2

0.1TH2 EApEQict,

Xoiw WALMXRH &L M2(83U, 43.1%), Z2I(31W, 16.1%), B4
(18, 9.3%), WT(12H, 6.2%), HWH(9U, 4.6%), AH(7H, 3.6%), #
A6, 3.1%), ME(6H, 3.1%), ML(5U, 2.6%), FL(4U, 2.1%), ¥
(3, 1.6%), FL(3U, 1.6%), MFE(2U, 1.0%), FF(2U, 1.0%), %
(14, 0.5%), AH(1H, 0.5%) 292 QI YL},
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H 4-2. X[SE LARMR|E A $2H20124 68 7|F)

MATRS7| AT EQ AfO[H 2ot RPN, X|g94
A= w IMRT w/o IMRT E|2tm| Lio|= Lio|= x=27| T
= % = % e % O % i % e % O %

M2 B3 421 8 308 10 625 5 556 7 466 83 431
A 12 95 2 7.7 1 6.3 1 1.1 2 13.3 18 9.3
= 10 79 1 38 1 6.7 12 6.2
Q1M 5 4 1 6.3 1 111 7 36
a4 2 1.6 2 1.0
™ 6 48 1 38 1 6.3 1 1.1 9 46
=4 1 08 1 05
Az 16 126 11 424 1 6.3 2 13.3 1 100 31 16.1
Payel 4 3.1 1 6.3 1 6.7 6 3.1
5 1 08 1 05
szt 2 1.6 2 7.7 4 2.1
Mg 4 3.2 1 38 1 6.7 6 3.1
M3 24 1 6.3 1 6.7 5 26
45 3 24 3 1.6
a2 1.6 1 111 3 1.6
Mz 2 1.6 2 1.0
M 126 100 26 100 16 100 9 100 15 100 1 100 193 100

F 4-3. X|HE QT 1008 HI* HARMRIZEH| HEH20124 68 7IF)

N M7 MUY ER ALO]eH 4ot R, X|HE
= w IMRT  w/o IMRT =[El8n Lio|z= Loz X2 x|
ME 53 08 1.0 05 0.7 8.3
A 3.5 0.6 0.3 0.3 0.6 5.2
Ch=t 40 04 04 48
21 18 04 04 25
a5 1.3 1.3
Ch 39 0.6 0.6 0.6 58
=t 0.9 09
47| 1.3 0.9 0.1 0.2 0.08 2.6
ZH 2.7 0.7 0.7 40
= 0.6 06
S 09 0.9 1.9
= 2.2 0.6 0.6 33
e 1.7 0.6 0.6 2.8
45 1.1 1.1
ad 0.6 0.3 09
NIES 36 3.6
A 25 0.5 0.3 0.2 0.3 0.02 39
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4.1.1.3. 2Y7|AFE YMUX Y EX WY

IY 2947IAF

R

oH

J

N

rie

1o

"]

10
=4

oZ
il

TUBHUEY YUK ERY = HYIIE7] 1010, ERH=T 1304, Aol
I 5%, #OY4°IE 134= ooy

ot
UHUIY WALMKBYUE HQH
Ly

-
oft L
2

BLo|D 34, HOIYOIR 24, F¥PXXE?] 14N, A UPI1457] 1
tiet AfolH{Uo|E 1HE H{otD Us HLE YEHFYH

HEII&21(with  IMRT)= 4ZE23U9(87H, 69.0%), FYEA(38H,
30.2%), ¥H(14, 0.8%), d¥ZI&2[(without IMRT)E HaF¢¥H (144,

53.8%), FEHA(12U, 18.7%)2

ve
=
in
2
0

EQEMe 297|AFE EE HIFUYHU(I3UW, 81.3%), FUFHU(3U,
18.7%)Q2 UEIOH AfojH{LIo|ZE AZFUYH (5U, 55.6%), FUFH(3
o, 33.3%), $U(1U, 11.1%) 222 HALUct

OO T MIFUYU(13U, 86.7%), FUHU(U, 13.3%)2 YeLte
O QFMXIK|ZI|E FUWHUO 107t MK|EO| Y= HOF ZApE UL,

2YT|UFE YAMNBYY WYL YIFUHU(132Y, 68.4%), FUHU(59

H 4-4, 27| HBE SAMX|ZEH| 220128 68 7|%)

METIE7] METIET| EQ ARO|HH 2ot FARMIN U7
= w IMRT w/o IMRT B2tz Lio|= Lio|= 27| = =3}
e % o % e % e % s % i % e %
A=
5;; o 87 690 14 538 13 813 5 556 13 867 132 684
S 38 302 12 462 3 18.7 3 333 2 133 1 100 59 306
HH 1 08 1 11.1 2 1.0

T 126 100 26 100 16 100 9 100 15 100 1 100 193 100
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4.1.1.4. YAX|2FY|Q ZII'E H|u

OECD Health Statistics(2010)9 =718 WAHUX|g23FH[9] EYdg Xtz
o|5tH, 2242t YAMX|gYH =Y +F2 OECD =79 F#oll OX|X| Rot&
AOZ UEHHH(IE 4-1). OECD FAXE 4o gAdXgigHos & A9 =
ATl B YA g o THHXFI], o YIX|g] R HA YA XA

o 2% Egotn U,

a3 4-1, OECD =7te| BAMMX|2&H| HRCH4~(2010H)

4> T o ol 0B r2 JE e

1 1755 1262

4.1.2, YMUXE H4H WEAY HY

4.1.2.1. FY HEAY WY

O AL,
MUY 10T UHX}p 5 HHHEH, orFdAf 1T UAX I} 502FL=E
g BULY, YA FEoUYL HEY 1UT UAX == 263F, FAUA 1UT
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MEUXF 22 96%FOIULY (A 4-2). YA Fyotar MUXF L= GiStYA F ot
ool AT 20119 Xt&O 2231 49,668WoE HrFSIAUL}
H 4-5. I LAMIX|E BH JE20IE SE
T & =LY 318H20121H) 2L $242007)'
£ Q7 Ax(uHary? 50.8 49.0
MEAMIE QsS4 84 65
HIAMEQbSHTL HEO| 4 189 139
olst=a|A & 99 66
BEARMAL 2 520 NR
A7 HIARM ZQSta} AlSR} 43 49,668 31,847
HIARM ZQkstnL HEZO| 1015 ASEX} 4 263 229
OlStEa|A} 121 AMSEX} 4= 502 483
HEARMAL 1915 AMSEX} 4 96 -
SISRH. CHEMEAMMZSES|X|. 2008:74-5.
2EAN K2 20124 6Y JE
SCHEHEAIMEQESHS| 2011 AlBIX} ZAIKIZ
NR : not reported
8 4-2, ™21 HAMM Fkstut MetX}p
600.0
501.7
500.0
400.0
300.0 262.8
200.0
955
100.0
0.0
olgtZ 2| At AR AL
2 AN ZAPSE 20129 HZD MFory|X|o WHE 20079 XRE HM &
Mot ZADt, 20079 4iH] 201299 A2 YAHL Fgetur MEX £IF 35.9%=2
I ol FIIoIPLeY, WAMMX|E A|gYo|#a= 200790 HIS| 22.6%, WA

_28_



RE

9|9l FL 12.9%, YEEYA

: 20072 chH] 2012

&

M e

JFor ATt

=

£ 26.5%, AUE3A == 33.3% 1T FIIOTAH.

°f L 3.8% HE
O3 4-3, 2L LAMIX|E S

— < K oz mo o I ™ or)
~ o PRI AR R
ohu = <k =] iy ~ O NN O hy —A_I N
i ™ < B9 go go
o & moo < m o M
> < w.m oft CIR L RS ™
ti0 L O N ~ n
- ™= ol <k or <~ go s U ”d
REJECr ) N ,o____momJ Pm oA =
= %o ol ®l & T 0 S~
0 o oH Z of ™ © go I >
bl E._ BT 4o o 2 Re 5
ol . \o)
<F Klo T <
T A or) = go ™M
&k |a T = N s
0 L ol " . od o
S g g @ BT "
) _%amo7mmmmmﬁ -
— = N oo g oo M Bo
= n_Al w___ﬂ._ — Re R < mOI S
o o 3o ™
T : - R N
s|_ B T 3 D) T m@
A_l Ul ~ o~ 00 ~ T =<
o gy B o BO Kb go X
. a2 N N ~ o 4y
o |y B IR | NI TR <F
.er 50 m.m S mr b X~ R KF = ol m_.o ._uu <
i} _A._O K w7l = L-O K
5 T gl T o~ 3T
W T T 5 o W
uTn_ O < ~ ~ .
< = IV - - D
A | R s B
LIl o — . ~
*» |R B e G x Y oy
20 % ar B . N R 1B K O o B
>a e — °© = °
.Er_a_ [ UOL S) L-_ mOI R UOL X N WJ oJ
; ] - - = ™
p ol o W I o B g B B =
= Z —- mr 2 2 — LN R o —
Lo LN ~
R - W m r 0 @ e
1 o X s RIS WO 5
< N ol K IF mn Bo

1.7%, %71 1.5%, 38 1.1

Y AU == ME 22.4%, R4 14.5%, M= 14.3%, W+
— 29 —

§

a
[

100

-

2.7%, 4+ 2.4
o

LFEpECE,



X|HE
T
34.9
22.1
18.2
12.9

)

=
.

8.6%, B7I 8.0%,

.I
224
14.5
10.9
8.6

—
YARIAL

X

o
[

2H20129 6¥ 7|

515

e
T

3.7
2.0
24
2.2

5.5
48
2.1

10.0%, Mg 9.6%, 4H 9.0%,
8.7

|

b
[

o

Jol'

CH=*

0.9%,
H 4-6. 217+ 100

o|27|= 2EollM LARIR|
1
5.

1] dl or of of ol
K o° <F <k ol
— Klo PR
© < © — < ™~ = - ._.M =2
NERSSBRESRIGS = O ERS
&) $0 $o B &3
2 or M
OO M UI w ~
K= B T o K
e BEECC
e < P
~ < N = %o 4 Y
(@) ™ < | U I 3 D
2393 IBIS2 S|s m o= 25
AE ol Mo =y = o <
& ar DI
< o oy ._.luu ) N
- ] i1 oo ol T
K R N < ofF mwh oT
= Ro R
3 ny or o - <F
oMW~ ©ON© - O ok B bl .Ao_l_ﬂ.ﬂﬂ.kl
301200101032_@._“_ Bl | Ol_____aol_._._MO..ﬂ
i) < o° =
o 2 o 2 ko <
N ﬂ__._.ﬂ o = I 3o
Re = H oo =z °
50 od E+]1] Fo - <
ar) = _|_“_u ..Ml _|_._
W 1] 1] of 3 Yo N =
< = go Ju 2 < o X
i ) S -
~ ==
oW @y RFE G E
M N@OO O ®MmS NS ;S W & o 53 < o A osg i
1512412363154@.._ — Muu._a_emnm_._._n._m_o
[\ .__UO Ko B nd oy <
o o o= KO .-
~ - =« pl w22 o
R ol_._u - [
n S o X or FH B3
i o8 BEoowx My F
e H o) o 3o T o N
PN u_N MO WOIF WK E R N Ko T L
Ho T ol RO no Ko Ko &) &I RO RO =R o mer = gz &
. 0 7o ~ ~ Jd
< o T T T

_30_

o, oJerga|Af 49| H] 20|00 2 1.6, 1.2M2 YEr



20104, Y2
o = H

o]

[

2005

—

—

20114, 0=

o

[

20124, =
— 31 —

| .

—

oT 44
< o I T T
= T
<
50 uuﬁ _ Sl ISR
Ju o
T —
o ™
+ 3
._._._.__.ﬂ oK =) o o
oJ MH omfm S S| 3
n]d} T
R o
= ol
= o
- onl
= F _ 2l 2 (3]3
oM ] Ko
& O of |
o e .___.m i
o = ol _
- -
B oT K
L3 — b J|2
<+ 5
JJ or ]
© oy 5] _
oz ol
— iL o o o o o o o o o o —
=3 OO o 0 ~ © n < ) ~ — =] o __
T Ko x|z
u o r | i | =
M go = o<
K Ko =< = | o7 | %0
ol o0 S |= | =
T = o F | T
= F bl RV |E
o & i
. No} N
g oz ° .
BN Y
+ T -
mi
_IJ—

QaLpate| WALMA| R

us o
2uzt xta
20099 X2E 2AgOtYoD, UjR FQ UL XF

o

Xt 47F Py 3 U 7L oergaAtz gIo|uy 02 |g oy

PAMMX| 2O B

d
o
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4.1.2.4. GMHX=z ¢

CHE 4-7).
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o|R7|s ZHEHOIM LAMIRIZE

—

=z
lo

H 4-7. YARMX|E 2 FEQIHe| ZI1E H|w
E=Z(England) o= Y st
(2011) (2010) (2009) (20121
7IEHE QA 53,107,200 310,537,968 127,288,419 50,832,898
7|EAE HAREQLSE} SRR 174,438° 470,000° 182,390 49,668’
YAPMZAS T} 4 5948 2,246° 700 84"
AARIBUSE HEO) 1,150" 4,236° 939 189"
olstzEa|At 1,133% 4697" 118 99
BEAMMAL - - 1,836 520"
1) ZICHUARMAL 14,334" 219,900' - -
2) XIZYARSAL 2,482" 16,900 - -
HAMMR|E MEQIH 101E St
LARMBSASE HZO| 152 111 194 263
olstEa|At 154 100 1546 502
LEARAL

* B5 : 7IENE KRS MABIKOU, 0R0| 2 20051 XI2S YR XI8E

'JASTRO (Japanese Society for Therapeutic Radiology and Oncology) 20094

ARIZ| 20 BHOSHE WARMAL =5 LIEHY

22011 Census: Population and Household Estimates for the England and Wales, 16 July 2012,

e

SIXAF RIE :

%United States' Census Bureau (http://www.census.gov/popclock/), 2010 12¢ 7|=

‘EAA XIZ 20124 6Y JIF

UK OQutpatient statistics (2011-2012). HESonline (http://www.hesonline.nhs.uk)
®Smith B.D. et al, The Future of Radiation Oncology in the United States From 2010 to 2020: Will

Keep Pace With Demand? J Clin Oncol 28:5160-5.
"THSHIAIMESES| 20111 AIBIXE EAIKIR

8

SARARR] B

Supply

Ballas LK. et al, Radiation therapy facilities in the United States. /nt J Radiat Oncol Biol Phys.

2006:66(4):1204-11.

OAZIHSIAATIIY K12 20124 62 7|5

"HESonline, NHS  Staff;

Bulletin

tables-NHS

Medical and

Dental

(http://www.ic.nhs.uk/catalogue/PUB05221/nhs-staf-2001-2011-medi-dent-tab.xls)
12HESonIine, NHS Staff, Non-medical: Detailed results tables (2001-2011).
BAmerican Association of Physicists in Medicine, professional information report calendar year 2010 (M| S

2012 5051HUM FHLIC S2 it =

OJA
S= oIpiee)

o
m
=
olr
ol
[
i3
=
x
S
ol

271288 Xt=2(20114

st2olsl=2|8ts| X12 (20124 68 7|ZF)

71%E)

®Bureau of Labor Statistics (2010). (http://www.bls.gov/)
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4.2, PAMXEYY A FY.o HIHH U
H AL}

PARMX B[O PN Y BUEF S UMY IPY WANEY IN,
M2 ool S| U JLO|SEQI0| sl XALIHC IIM B M G 24
N B Z

r=

H 4-8 HARIX|=ZH| 23 HHEE|E HE5hE #Ald=el =71E Hln

7Is st= U= o= =
Pharmaceuticals Medicines and
o|l=27|7]| AlZOobZOLx] and Medical Food and Drug Health care
el - 37t e e Devices Agency  Administration (FDA) products Regulatory
(PMDA) Agency (MHRA)
ol= 7| = Department of
obpips] O FE=EY o Health (DH)
XA ° ~ - Nuclear Regulatory Health and Safety
SIX |40 LRIO|Y S 1EHA]
]| BRI 2RaEE Commision (NRC) Executive (HSE)

4.2.1. AT H A HYMA

4.2.1.1. 9g2|7| QA-¥}

YAIX| 23[9 QPO HEHQU ArES AT UINAHE ZAL-HESHI| Y,
AR " BACME SAAXREYI QIREY UM 9=I|7(medical
device)2 EREHOE =I|I[9 QAIfet HHE HAIO GOt =AU (R
4-9, B 4-10). A Gi¥=9 &I AYIIE HTote T=, UNIHAY, &F
HA Sl ot HZolM KM%l I1&0tR]Y.
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o|R7|s ZHEHOIM LAMMR|ZEE|2| oMSlD 28X ALZEet

B 4-9. 9=27|7| 3 HA A 27 H|w

level ot = o2 ozio13}
CFR 21. Chapter 9.
Federal Food, Drug, Consumer Protection
o|z7|7|H OFARH O ,
1 =71l e and Cosmetic Act (FD Act
& C Act)
2 RIPIE MY oMk AMY  CRR o ooy
3 OIRV|7|H ARl A ARYE! CFR o=27|7| 3
= Compliance Program
A SMLEM TA ) A 7oA
4 L | oLfLoco - | GUlde (CPG) 'I_'IL '” |' |
E 4-10. 9|27|7| SSERAA U YAMIZZH|o| 27k Hm
=25 ot U= o= SFEHER
1) fleid M=o o2
rSoN ESERRE P 45Z(Class I~IV) . Qi M=o w2
o|=7|7 oAl M=o mE
ooty Bmdime 2 opl suo me s R B S ussas )
es=T ISB(1~45) HEREIYgKEEE T°F I, 11l
717], AxEzlelz27(7])
Class Il
- HIAMAR|Z A (Class Il IV : TE=2|Q|
o o — 1 ) —
H= =2 358 =2717) Class |l Class lib
Ax[|e|=27|7|
- RARMTIEREH] Class I
=5 55 258 Az |ma|o|2 7|7 Class I Class lIb
(1) 92zt

9BIPIIE 2 RIMUE ANO| UK HMH o (risk)e HEOl wA S
AAE JHND e, LAUA FS 1-4539 40 52T ERMAE T,
2532 MOl UxE Yol FUBHU TN YEAol YL oBI|IIo|N 353
Q| Lol LY MASIO| AGEHUY I YUYl £ ARTII|, 4532 F
MO oM U OIMEPIL FR XXo| MM WEH AHE ABI|II0N, WAt
ABHUE o F 3530 201D PAMUTHUE 2530 AUTH2(E 4-10).
QLN YAMABHUE E@ot 92|79 AT RIPIIY, of [

AZOIOFEOIMMON YYOtD QOB EUH YALMEAA L AL ARG A Ao o

o QIBIIE TUXZQEMY, of W3t WXHORMYIULIt WYL UCHE 4-11).

=]
=

rlo = Hu

3
o

I'

o

*

12) T987718 ) A% SEFERY AA
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2P| QUOPF Y Uf FHIO| HE- 2 W BIAAY H2ITNo| TYElo] Qo Qajfo)
X EUAAM PR Aok U Aokl SEEI BUBBAAD[HI HYot UCHE 4-11).

H 4-11. QAR 2R

| 21547t 82l =712 Hlm

25 ot=t U= o= =
FD & C Act
- Drugs and
oI5{7t r=yN= NS Devices MDR.ZOOO .
o|l=7|7|H QFAHH : (Medical Devices
=71 E - Hlectronic Regulations 2000)
Product Radiation 9
Control
MHRA
- SMLEEM FDA (Medicines and
Ql5{7 AlZO|oFE Xt TS
771*} O;ﬂl = o|$j§| (PMDAZ £ (Food and Drug Healthcare
= == e Sl AX) Administration) products Regulatory
Agency)
PSyalfel o|l27|7| QFAMH
ESPCIRIES eixjeiors  QMS(Quality 4 CFR PART 820
=i IAE Q=X oy Quality System MDR 2000
EXIANAHEH QIEXIOP| H Management Regulation (QSR)
P E System) Az "9
prnige AR
X
=S il Aok E2 @X}20 ;.
seoel PMes EIEUE o) 9 s=o A AR} Q1572
e SR 3 =7
Ab7 |2t °0 =

LU0 PAPUX| 2| ATS et AT A T UHE O|FOX| =4,

rQIXp2d oF X t

—

ofm rim
I}

) o M2 uxiEorugius|o] SO W oIt ol BIPI|Y, of u

R O|ZOIX|N, oy 4+ EFSS MHES FOH 4Y

[

Td @a=.
Zo| o|TojMC, 2t ©HQ ASIL BHOIN MAF YES E 4-129 2Tt

H 4-12, E|H2t YARIX|2EH|Q 257

7= = e
[MAIE2] S(HIE = SUYRD]
| AAXZ, Q"I IKlE, MEol 2ot SEESAEIANRt T gl
QIX|2oLxIS|L 5| SIxf2iotE PIES| Hrle2 Hol= M7 ME

e

AIZLO|OFZO XX
Ql2717| 2517t

(AR 52l 7KL Tl AEXD)]

ATEEMETN, SEESAAN, YARHHHE D 3 obdeta|gut
3 5ol #lEs] 7oz Fohs MR S, Wi AEAIES S IE
DIeEM M

AEERH, 22|35 B4Rz, |- I71AH AEXlz, Y=ot
PR, YA MY Xi=, MG k=, dSkiz S ME
[PHHY-Fad X=E ZEleh dA

A=II7IE  7IZEM AMKIZ + 7] &7t MED H|wEt X2, 22|, HLHE

A2, YMAE 112, 9 AR S HS
X CHYE7IS0D © U= M2 FZ(Ol0] 57k o279t
AE2|, =2l CI2 2) % ARHRAS0I AlguHol tie

= IO = ood

A S MZofl w2t T
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o|R7|s ZHEHOIM LAMMR|ZEE|2| oMSlD 28X ALZEet

YoM TAH, of T oz 7|7 wH QUYIr, FRUY, MEHIH ¥ QM
50l CIROX|1 UOW, HH Ay HO FMITH IE UMe FHE=FET
FOt%] DAt UCH(E 4-11).

rofArt, olME 9Ya21719 EXHHE YME(risk)l @2t class 1, I, I %
Vo] 45822 &R0t A°H Fa° et HZHWIHE FHotL AY. HEE &
A2l = class 1O £510 FUEA+FTA GAMESI =N FX|, T
=UAEEEPA HEIHSMPX|= class [VE EFEH13). § HoMEe A
oEgH| B4 TEp HWARHX| g X YAUTUTHHE FAY AYRA HO3x
HIEOE FTMLFOMOl XY EX|987|7|12 EROI|E o, EOF FA M E
Hl= class I, class VOl ®iFdte A== w?|7|2 2REM, CT, PET &
HAIMTITRY = class Q1 #2gr|17|2 2FEY(H 4-10).
U PAMX| g N YAHTTHH[Q QI UUI|HU2 FHL-FEOIH, 1
=IO POt WAMX|EPH FE MW HIIE A HMMe
KPRl 22519 UE UAE-Y=I|7] FUZIHAU PMDA(Pharmaceuticals &
Medical Devices Agency)E 3% 50 MY ¥ IHLFO{Ae Q10| T}
Cf, WAMMX| g TR, XH42X| I SMEFHAUCOZEE X1F 9g7|7)

HHOIIE, FAUUTHHE H2F ARIPINZTUHASIIE LOroFR HI=-

—

o
ol

I_

=

fllo
O]

o

1o

H1

YAMAZHUS Tt DEHQRI|I|Y FQ, MBI|I|Y| oML T
S owAQ F9, AR AL HY SOl B X2, AFe M| Y X2, MY
U ROl T AR, W HALX X3YOl AW JIE MUl Y X2, 45

Y KPR, YA SMO| O XF, HEIYHO| Y XLE W YAAEY| ot

— =

A

Iag 25 HEOHor A, oY HFA=RZIZl, FLY=I|I|(generic medical
device)? FLoAc YSAMYEHo U Xtz AU FE= M X=of HYEH
C}14),

FAMX| 2 AT d FEEY WM = 1] JrolEEd R HIol EX
SFX| ¢l mI|7|o MUtMoz QJE|E= TORAMY, X14ZX XH2g X4z oA,
RIIIHEAXITY HZL0MY M U FHEL, rI|7| Y FO T

13) http://www.pmda.go.jp/operations/shonin/info/iryokiki/guideline/iryokikiguidelinel.html
14) $AREHY SJANERY BA ows)V]e) AxBvisAAgel thsel”
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SHYOIM WY NI P FTURAY WH(QUSH)Ol Moo o|=I||2
398

(3) 9=

0ol PAMX|EPHE EYTH 47719 A= AYHA TFederal
Food, Drug, and Cosmetic Act(°l3t FD&CH), dof°| 0Ol Food and
Drug Administration(FDA)ZI 23 (HE 4-11). "FD&ACHY, 2 °lI%st7] ¢
i FDA: &Y %82 MB-FEoH, 2FHA 3H 2 AYURY(CFR)E F39
sHorct #adsn AY. HEEY eI HFH A2 Title 21 Code of
Federal Regulations Part 800-1200(21 CFR Parts 800-1299)2 o&
o, Qg2(7|9 o7t Y BME FDAQ CDRH(Center for Devices and
Radiological Health)2 2&7[7|2 A|HH3II(PMA), HMSHUEZEZ(PDPs),
UMY Yg2|719] HEHN(IDEs), MHMHUI(510(K)) Tol et A ¥ B2t
g HT9UH. CDRHe 99 % H2g =X AP A A X | F

O
(radiation-emitting electronic products)el 4igt U= TEotct,
o

0=z9] o707l 1 HMH sl B=o T2 Class [(¥& ~ $5:9 99
&), Class II(3SE ~ =2 f¥L) % Class III(¥2 H¥E)E E7HY 4
g2 ogJ|J|9 32 21 CFR 862~892X9 FAEo AY. RE T3 9=
717](Class I, II, III)& Y93 X|(General Controls)16)AgtE =430, At
AHArgol ZoElE AT M MDD 510(k) ¥AM2 FDAY HiESHE MHMEM O
SHZ ATPEA A=T|71et = AFoM U4H Ee= @M YHHOZE ATED Y
= 9871719 2™ F354(Substantially Equivalent, SE)Z #%%= 29|

-

HXIX

=

80 YUSHW 510(k)E HA9TY FDA: H=LXOHl 'SE
= MESAME EHorH, A ARI7I= 510(k)°l BAE Gz
n|

s
Letter'sf €9
o 510(k)Y MZ=X= FDAQ CDRH°IH, 1 A7l 9&7|

ATES. A

X Al
—

—

15) 98577 9 ARergo ki Azt 2 FA#Y 7Tl #$ 4 (Quality Management
System, QMS A #)
16) (1) Ax=dA, MadA, 239 AZAIAA, 5 Y734 22 21 CFR 807.2x%¢ uwe 5
o] Fag At AJAFH (FDA ¥4 2891 ARE)
(2) FDA® #4128 ©]57]7] E]iEZﬂzr(FDA 2 2892 AHE)
(3) 21 CFR 820%¢] ¥ A ~® 4 (GMP)ol @ o87]7] A&
(4) 21 CFR 801%4 809%9] ZAZ|AAME e = o57]7]9] FA|7]A
(5) g571719] EAIH Al 2lax 510(k)e A&
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o|27|= EollM AR ZEH|S| MGt 88X AlZgtet

[

719] FZtAHY (interstate commerce)?l O|FOX|7| Ho|Yy F&= HUX T I
HOoZ 9gII7|E ERIAHY a2l ol™o|ofof otttl7), Class II°l 8igdte <
270719 Feoe LURHAY 2 SERH(Special Controls)E ZE3l°F ¢ttf,
S8dde S¥Y BAIIHAE A, FHHEA T2 XUHQA PSEY M ¥ H
AE FIHOE YUV, Class IIICl dTote A=2171= Lo 2 AT H™
57t(Premarket Approval, PMA)E B2% oI, 4i2E9 ZHe AMXE, T2
HUXE, YHAMEXE R FFAEA 9t GMP(Good Manufacturing
Practices) dAPI 2 EG,

HEE YAHUXgHH= Class IO 8iF18)3EE AUrRXet SHRHE Z
=8l of ot 21 CFR 1000.1579 o=t FAA LY XY F
(Radiation-Emitting Electronic Products) SAEQ: BEEOZ2  TFD&C
Act; ¢ Chapter 5, Subchapter C - Electronic Product Radiation
Control(%AHHENY  HXHE AHNE  Z=0MCF Y. GAMUNHEXINZ
(Radiation-Emitting Electronic Products)® HXNZXYXf= Title 21 CFR
10029 Table 1°l T CDRHOl H& 21X, XM (abbreviated report),
A EOMel HHPHIME HEY NS QAYEH. o T HUEINMY JjME O
=M TWHE HoH HMFol =U=2l HoAl HEEC%F U, Ionizing Radiation
Emitting Productse AT Ho| Title 21 CFR 1020° FAIEY FDAYIAM Fot

d%s ?1& (Performance Standards)Z WZ8{of $tc,

1]

(4) =

FRYME Y YEI|7IH A%YYQe Medical Devices Directive (MDD)
Annex IX19& Z7Z 9 ¥ =?|7|HQ Medical Devices Regulations
(MDR) 2002° o2 MHRA(Medicines and Healthcare products
Regulatory Agency)?l 2g2[7] @3 QI3{7}, FHU A Arzue T2 YD
C(E 4-11). MDRZ 200249 HIFEUCH, F 7Y Part2 F4E° =]
N UE, QUORI|I], TFE ClAARI|I|, MU= I|O| Y,

Q0 vt =AY, YAy, CE markingdy 239 @4 R HXf,

17) 21 CFR Part 807 Subpart E
18) 21 CFR9 892% Radiological Devices2 Subpart F - Therapeutic Devices
19) http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31993L0042:EN:HTML
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F=2Y UFH A WIEX
=42 FO ot ot AL,
T HoAlME =179 FMHE ikl w2t Class I, IIa, IIb, IIIQ? 4532
og7|7|§ EFUL. BE WMMXEFYH = T HHH Y8l T2t Class IIb
5, CT § WAMMUUPH|9 FQE Class IIbE, MRIZ ZO| T A}
$EOIX| e HUUHH|E Class IIa2 EFEHY(E 4-10).20)
SHARI|M = CE(Communaut' Europeen) Marking(®
Ho3)2 Foi9 A=I|17|§ MEY £+ AY. CE U3& HIFo| ot™, A,
HXfHT o HHE (EURH =, FEAYOIMY X H(Directive)d 2+
Z00 = oujojn, JHUAY UM FTE= LAHX QMY UUE HFS
o CE Ot3E RA[otojof b, PAIMX|2H|F Z0] Class IIb 2 &7|
, MDD Article 11 % MDR 2002 Part II, III, IVOl T2 XXX}t
nex II(full quality assurance) Argtat 2ASH Mxpo| maf HFZ H|

|2 ZABIGE AO%Y HQ CE Mark® Sojwra & ict.21)

A YW ANY, ANV L WEIHE 2oy

rir

rx W Hu
okl of Mo HE
=9 :"u

ree g
o oY
lloe mjo a
F>-

N
1o
o¥
40 n

s
=2

of»
ro
o

B =
S O
e O
o
e 5
Il

4.2.2. MT ¥ O HYHA

4.2.2.1. Ay @

AHSt KOl FAHXEE A0 FAAXIEFHO it AT T oPHUAY
UM EXp, HFAXF R AR ArEAEO] Hith FE2 ArEALf BAOY. o
AN (1) =21 S AFEXOl gt ¥ A¥S FU22 o AW HA, (2)
FU By, (3) AT ¥ ORoAE HuO S BIHNAR YFRO A=Y ApxEd
HIAON SO EAOTAUCE. YAIUX|EHY] HH YN AHE ZEHOZE HEOHTI| Aot
o, 239 WAMMIITHH U YAPIFo A (radioisotope, RI) ™ 2HHE
UM ZASEO] GALIX| =] HENIA WYY v -FMOFU.

20) http://www.mhra.gov.uk/Howweregulate/Devices/MedicalDevicesDirective/Classification/
index.htm
21) Medical Devices Directive, article 11,3 Annex II
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of YTk, BN DY, BXE EE 1
AP, ALY, ZBFQ WOl el 2 HYS W, MEmy
ARt W o WAXLE, TORAMH, M77X9 49 2 M2y FHL HIYOE TN
wSHOIM WEOH QR 2|7 § UMY Y& HIHE'Y MARY| Uy ¥
% [}

Brsaidod Huop ottt 8X3 § HUE HAR ARI|IATO HitH, ST
ZAPE 2R% BR, S WWHYU AAZTARIIIIFU?IF(PMDA)I HAE ¥ote

PSR AMYAA, of 9, 2FA%Y

K o
oflM Bt UACE. AFGX, TOHAX, HUAX, HPIIAX Es= OISE2HH S
g

IEfre AIS WANSHUA HH EL AT 2Yo| LAY I, WANSAUY
A 50| HPNMOZ LMHUS FQ, WAMYRFAX| Lol LEMYUE Ei
STHMFUEE 9AU 92 AHO Us WZo| Lot FQ, WAL Fofst wyer
HU ey w0l Uk HQ Ol 10% OlUiol SHIPCFHAOIH HIOFoof gt

(3) 9=

O[30l FAIEHU|(GAIX | 2] A GARITTHEDE AYYF 178 (Code of
Federal Regulations, CFR) 219 9o% Moty ALZ.O|okZ.OIHEM(The
Federal Food, Drug, and Cosmetic Act, FD&C Act);, & "HXNSYAIEE
(Electronic Product Radiation Control), & 24, & #H2 19684 XH7H
U U2 | 4P (Radiation Control for Health and Safety Act, RCHSA)
2 JI9e®  oin, 19769 FDAY 9=7|7|#YU¥(Medical Devices
Amendments, MDA)O| H|IZJE|HAM OJE A,

O] ZoM PAMXZE I £2 SZF2E D Yes UI2F F o4z Ay
2o FRE REAM UHAUE FEOIL UH.25) AYHE =ZFoMe= FAUY
x

BRH|9 obMAol Y FMES NE-WUWAS FUOE FDAYM TFOtL U1,26)

o

24) f“ﬁ AN ETFEA dRTIBTorFH ookE ExE gar|vld g &, AdT
U %‘EHM\,\H) Bael A a7 Hgel iy’

25) Errors in radiation therapy. Pennsylvania Patient Safety Authority. 2009;6(3):87-92.

26) FDAL Atdom olgs|ws} e Agael g AFnns ddea A oy e
4H ¥ mammography®] ARHAQl ckd¥elE w@Reta 9. 1992d FUEYEAdREY
(Mammography Quality Standards Act of 1992(MQSA))e] A|4¥ & FUEJAAM, FALHAZ, &
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=

Z2HXE o AMEHe YA FHUL Uigt A= AXHAH YL (Nuclear
Regulatory Commission, NRC)°[A T AL, FHE TN AT T 4
APdQ g AFEXH(Q=7I F)O tiet AMAYE YOI ULH, WAMXEF
Hol Fe UR FHROAMe YAHUX2HH(HYIIEI)E +

g1 WS (license)E FoIotl AWMU E Tt I HAE HIFOIL UAH(D
d 4-5). HYE 8AMA R Fe FHE Y HAUF(Department of Health)ollA
YA 5| QMU E TGOt Ul MYIIRI|, X2§ YAMI|Z], AEY°|
H, 2EXEFX 5 WY U0 FFH BHE TE%c w780 UH.27) YA F
UL Aol HistoiM s YUXAEANAY AU (NRC)S HAZ W2 FHEIL NRCY
A M AYLor St QUCE,

S

State Regulations and Licensure

.LICENSURE REGISTRATION LICENSURE TARGET STATE | [ INnonE om Mo INFoRMATION
*VIEW STATE INFO BELOW FOR ANY
CEURRENT RESISTRATION REQUIREMENTS

e T
| #  Tr—
wa | =

A |\

a3 4-5. DIF FYRO| WAMKIZAH| X M2OI0| et FHIet BE Ba| B
ZXx : American Association of Physicists in Medicine EH0IXl (http://www.aapm.org/government_
affairs/licensure/)

HUMOZE, PARIUTHY F YWRIHM(mammography)? M= = 19924

gy 8 AR g@ A 47149 A9 AgEgion] 19994 49 28URE ¥
Srgel da) 18, A4, G oa Eauedel WA ol Fol A S

27) Texas Administrative Code, Title 25 Health Services, Part 1 Department of State
Health Services, Chapter 289 Radiation Control Rule 289.229
(Http://Info.Sos.State. Tx.Us/Pls/Pub/Readtac$Ext.Viewtac?Tac_View=5&Ti=25&Pt=1&Ch=
289&Sch=E&RI=Y)

i
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Act, MQSA)2 ©TZ20{,28) O]
Radiology, ACR)9| %mz{jm 9
Zot Ardef gist ACR QIFZ=E1
HEXQI HIHQ MQSAE YWAPdost
spEdte] T2 0ol FoMd gt
Alegotd it

UXAFHAUY(NRC)E YA FHUL SO Mg T2y
A T2 YL UYoW, UXZ MHEQ 3ire

U
e
N
=]
ol

HH(Mammography Quality Standard
ukALMO|8tg|(Amedican  College of
EE[o] AEYF QUEGEY orHEet B
2 UL, 01F0M Qe P HUE AU

DAS| X ot RYEgs
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o
[ y a P | =S =
A, 1S, HE, MBS S, XS wdA Y, WML HON EX|HAL WA
UHIIE EF4 U FH, YA ADZA 5 YYD Utk

4) 3=

d

FRoAME AT FHOAM YA EH X W PA ML HHUE YUOEREH ¢
X'g HuopI| s IR(ME)R(Ionising Radiation (Medical Exposure)
Regulations) 2000°2t= E2 M09 20009 5% 13U HH AYsiAGH.
T W2 SHEFHY(European Communities Act 1972)2 ZH=E #XrH™
2 Yol AUSoX Y 9w EY(European Council Medical Exposures
Directive)? section 2282H {orqAH. & W 9 =X2 x| ¢2, ot
EoF RRUSH QEMEOERE UXE HISHI, AXY o[2o] Y
HEOIN, oot EXZ MAEY MYY = U= HY UM e R
SXIoHI| Hgolct,

IR(ME)R 20009 Regulation 4% 1§F(employer)? 22 Gis FA|
ot UG,

Ao, WgFe ARMEZ L MUY HXE  FH|SHOF Ol oA
(practitioner)Y HH| XXX}(operator)?t °|8 Z£#0t:2 ¢[jof oict,

=W, 2 BY|9 2= {F¥Y BEE YAUXEO Giotq 2149 MEG L=2EEF

o
s

b

M, gAFS ZECH S J|E LY, B T EXE A FEHF L=

28) FDAE 9 &7]7] Az % Fujat So] ofd Ab&aF(user)d hdh okd#E BIE AL YA
oly3lyt, MQSAE 1?-17]{ %91 7171 AbgAkel] ek obd e ee xEgsta e
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J¥(quality assurance programmes), X AP 3pgojrMe XITHIZFY U
MY ek 22 oot A Dz MM FAMTF NPt 7|F(dose constraints)=
BEGMOF oY, 9N FEHEF Z2IH2 &AX Xzt X7 Y RE HYS O
BoE QMY XgE HHYOHI| A Ho|H IR(ME)R 2000 Regulation 4(3)ell

Me ot F2EF DRSS FE A2 QAT o9 &Y 5 71249 HE

HO MY AMe §H.29
WA, °Ar(practitioner)Y g8l XX Xt(operator)?t XAFE °lF, ME2 7|
i 52 M&

£ ULH 8O HHE FAHM Yy 2FTA wg R o AW Z
x T HFOHOF ATt

CHRAM, Hulo] WOy Zeo| ot HZ Hejstn #Xpof oE¢h JHT apcpor

Fo| WHYAH E=EHUS B, AU Uit ZAHQA U] ZAE HASHOF Of
=3t J|#(Care Quality Commissions, CQC)°l 215tn mEo| & QI
of MOl et MR =AY §E WUSOOF ot

oMM, UYHILEHI XAXOo=2 Zxapd wioj NGOt HES o ¥ 24}
X|E FoMoF ¢Tt.

IR(ME)R 20009 Regulation 5= 9At(practitioner), %H =XX}
(operation), #&Xf(referrer)? 2FE GFH Regulation 6°= WU 9=
mZo| Efdt o|Q(justification of individual medical exposures)el s
CHECH X JHHAY S X ABRMFOLE QUM 28 o] 1 oRmF
of BT & & Us H¥2 U0l °I§ BH%= ME(practitioner)?t F9
Sfof & ArYSW EMESS MASIL UTH30).

IR(ME)R 20009 Regulation 72 AP mE9 X X3f(optimisation)el
0o FAStD AH. ©f ol HEEHE YAUXE BAE MYt RE o8 OEY
BUSFA, Afet HH| ZXXp= oJEd ZXZ MHEY| 4YY £ U= HH UM
IS R MEMTFZ FXSIEE %loF Y (kept as low as reasonably
practicable). 9its FAHMXE SHOE MIls RE AR OEY AUASM, SH

Mmo| Mogmw & s Wl o

o M

rin
gl

JIEA] JfEHORE AYUSLS

29) A guide to Understanding the Implications of the Ionising Radiation (Medical
Exposure) Regulation in Radiotherapy

30) A guide to Understanding the Implications of the Ionising Radiation (Medical
Exposure) Regulation in Radiotherapy

_47_



o|27|= EollM AR ZEH|S| MGt 88X AlZgtet

T AAOIM MUADZY F4E ot I
A2 2 MW MYY £ UE W UM LD Jt5o WS MEMFS
X 4 Qe WU WHS Mueyof g,

2 YOl W2 ojAtet | XIXH: HOIBH IZo| o9t ML MY It Ef
SO MIX| W Qo= O WK, ool o ME, AY AW ZzIUY
UROZN T WE, 1 MF2 LUSts WX Y OB ME, UM IS4 by
Mg & gl ool 9F ME(SO| SH BURYT HOEE FQ), oy ADe
Blof BEQ| 0| ot D SO SEY TS I|SOIoF vt

DXL WAMORY|Z|Z XY NHE We uxt 39, U3 o Zo
U4 SOl Uiol SMUHE FE XAAYS MFOOF ¢Th EY 2 OB ME AY
of QAE WII WA WxO| YWEA| ISEEE ofof B,

ZWHMOZ WAMMK|ZN AHot(optimisation)s TS ZS AMYSL BA

ns

e A ZHEHEE U WEFZ HEMOZE HEs[of st}
ST MFZ HAINGEI| ol Mt HHE AGHOF Tt
HHEHSH EREFO| O|FOXOf i},
Ao Hofste UXSY F@, A FHE HF Wopop 3t Aol A
B MF HgrS X[HOF k.
2 mMEol Ao I UL It IISEHOOF L,
IR(ME)R 2000 Regulation 82 %X ZA(clinical audit)E 2Sgstd
UCH, NGFE MHE AMH A o Uiyt ZYZ HXo| YEA] ES[OF It

ct.

IR(ME)R 2000 Regulation 9%IM& 2 oM FAStE RE g LEO
oIstE 8 M I (medical physics expert)?f #o{gt HS Qs ULk, FAXHHO
2, BEYH dioer Xjg A o] BE PAMMX|E, EESEH ot Xg A
ojur sHojsh TG 9 wXp MPFXPL FHEFS IUSHE HXor Yo ZHSHH
oot g MEDN AP HE A oo Gigt XA S{Oof THCEO KA

O 2 WO SNSRI HAYAMS o§ot NTHXE SR FH U

31) A guide to Understanding the Implications of the Ionising Radiation (Medical
Exposure) Regulation in Radiotherapy
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ol ¥ o &= AXO| SHQE JIXl ArE’'2 9|0O|%iC}, 32)

IR(ME)R 20009 Regulation 11°%M& of® oAt HH[XXXE & 3o
M HASHE MESH WS-FHS WX YUE s NI UUE AHYZ APY
At FASHD AC FLTE: 2 ¢
JIRE HAMY AHE Y. 2 A%M dadte HEY WS -ZUHOIY
Schedule 29 ZAES EYLO JYe I Y=
S0l W2H, QA FH| XXXt FF SOFYU YA J|x e},
AP B, Ho BAE 27 ZAL XFET R AN MEIFEOH(TUTHALY, X|=2Ar
M, oHofoh) W9 Ml FESo Uiet O|Eq ME&S ZUStE WK-HLE Worop ot
Ct.

YAPUX 2P W WAXE  rMEE el LIER9 YEE ANty Ue
IR(ME)R 20009 X% (enforcement)2 "Health and Safety at Work
etc. Act 1974, ot HEY ATl s oYL Yo, ANTIZ 2=
SHOZ M3 YPAMZ AEotE BE FIUS YAHLE IR(ME)R 20002 =4
ot UESXE B0 A FEHQA ZAE FY 5+ AN, YSHEQ F L Care
Quality Commisssions(CQC)?I °|& ¥9stn

d yio] MH FHPOE HSE(Health & Safety Executive)?t EStE the
Ionising Radiation Regulations 1999(IRR 1999)7} AoH, T #H2
3 5HY(the European Communities Act 1972)2 ZHE HAY 2% %

M3 WAMOZHE XY FAX U WAE EYYH Uyt 3o HME EHOI| 9

of DX XNFHF ¥ EE Y NEFOIA £AHE 94T 52 WD UL F8
WL WARM B XY Mol AMYUWWIL 4o WS L TrUel Afejo) chugt |
9, BEY =20 HYLS FS HDHH Y XA| Y Ay, JERMTH A M
BX DRI, AL WA A D§FY o X BIAY SO2 FHE U,
YAPMO|BH| O AL T HUE ArGO| of | XpH|Q| TP SO AU ALy

r=
_l"_-'
o)
r&
i

[

= MDD(Medical Devices Directives)? Article 8 %
MDR(Medical Devices Regulations) 20029 H| =X}, 24X} % ogX Fo|
Z£A] MHRA(Medicines and Healthcare products Regulatory Agency)eil
HOSE g f%otd U,

32) A guide to Understanding the Implications of the Ionising Radiation (Medical

Exposure) Regulation in Radiotherapy
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4.2.2.1.2. ¥y Frae
(1) 234t

QLo N WALMXIZRY|O] FEB(quality control)s, THAIEHY, of
Tfap 2 oj@J|TO| URIHWNTAIY AE 5O SIS HS Al HAHAHAYUL
HEots BUEFHAUM A YEH UG T 0| Zo|X|D], UMY
MEAEY MAE SOIO RIS WH| YEUY WYL moAUC, FUW
SN AFe] XH| FE[AC| Y ArYL NI e oJergaete] 5o EN
3 Jto|Eatel ¥ 7|7 HEAIM HFOLs YET 4y U WAZ o|Zoix|n,
QLo FQ It AYUQ WAMAZHU|O| Yt TAMOl YEHI WAL Mg

==

J

°I

Mol AN B §OX FO| WO AYS LT Yorm Y& ot

TO|ZEOFY| WAL QPMTAO| Yt I|&7|E(UXQAMYUY 1A, of oot
O, ORI\ AFGOPE WARMUWAYA L LMYUO| WHEH I Uiore] Mgt
Y EUVAWAME LYOLD 0o LI BUY(YEHA)S £YOLo(of orcp, EN
WAL FH|O) DY P XX, WAM X%, B 29 T, SYNY BN
A L WAMIIIIY ERO| ¥YS DAL WHFANGO| WS FQo| EUMY X

Y AFO| WARMXIZHHIO| Yt YEH| SR MFEFO| Uroro] AlEolof

SOUHYIIY o "X gYAM HFEFO A 3%, o o MFEHFAYO| o|F
o x| AEeHl, ol HH FHAYO| ofYH ogI|Mo| XgXMo=E Hoyy £ UH.
2 MPEFAUYM = Y PP (thermoluminescence dosimeter, TLD)O
oot Y™ MPHIrHZ o085t U,

(2) 0=

0|39 %9 WAMMX|EH|9] FrH= FDAQ Radiation control programei
o O3 YAHMQSts|(ACR)IM BESHX|IMEZ ORI N, ABR(American Board
of Radiology)®lM 2gtE2|atxtof 2ot FU=YNAHE LH0FH HYED AT, E9,
NCI(National Cancer Institute)? o4t X|{oz EALA Tjgh Loro| gApM F 2ot
Mg (Radiological Physics Center, RPC)°M& TLDO| ¢t 2HH™ T Boret
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=20 WY Y WE(site visiting)ofl 2%t FMX HeH2 HYU(credential)ol =
IIUSHA(NCI X)) oY &+ UEs XUOZ J|eUsio] TUYE|D UL,

UrApMo g ifH|o] ERHUEE O[FFATL (ACR)OIM HAHEX|EO| G4i3t EZ=of

Mot X M 9 AMMEE2 % ACR Practice Guideline ¥ X|&XQl

L=

o

Fug DT2]WE I, Radiation Oncology Accreditation ¢UFH =Y
oh XpHE UIE HASIL UG, ACROAIME EXF MUlAQF UHE YAM Al&9
[o]

uA
re
_E
e
r

e WA YOS XAHOE  ZTON  MIAYARM(ionizing
radiation), X7IZFEA(MRI) ¥ XSS Egot x| X Haje AW
3, orMY, WXDS, YRI|Ue W Y TRIAo| WY HAHY EA BUEYL

Afegora {tt.33)

TAMESGUE (RPC)E Y QMG Ul ¥ J|He IEEZY S5 &
ISS HESE WAMUXRE HASt: 2IUSS Y FAUT ZHH(radiation
dosimetry)®t NCI d=o #OotD U= 2|19 XE CAHUTZ RYEHTOI| ¢
Ot 1968d° 2HEHALH, 20079S J|EL2 U5 ¥ WYY, R GE Y=
€ Eooto 1532719 IS HYEHIOIL AYH. RPCE HE ¥H J|#s0| Uy
ot Aol SEE #Xol tigt YAUXIRY FRET RS AL USH, 9
£ U¥HEHY(dosimetry)dt SEEFOl MBI HAEHD A=X He RPCY &
TLE  YMH  W(clinical evaluation)?t IDEEZFE SO HFHH

(dosimetry)ol ®33IY. RPCY BYEHT HiFe BE PAMX|E(external
beam megavoltage photon, electron therapy, low-and high-dose
rate brachytherapy §)8 ZIH, 1 EXts #H 189 A¥(cooperative
group trials)ll °l&& = M=ZE Z|&0l4 SEY HXO| RF0] LI ot
RPCY ®ArdXg FHEF F39)2 S Xg I|sM FEEAAN GAE F9
T2 "oy & oty RPCIM LA Xgiy Fo XY (discrepancy)dl W
S 1 T1ol S QIS Hu AT A Yot YHZ HASEE AHY
SHAHl B, mEpM, RPCO HUHHQU QA HE Z2IH2 I YHAE AXE9
XNESH 9 ofyzI} J|UoM XgEe HE #UXFO X8 FEY %2 FA H
0o, 47 FHL Y Y2 SHO=Z otz HAUYms MHAQ UAO=Z X|USts A

33) ACR Position statement on Quality Control and Improvement, Safety, Infection
Control, and Patient Education, ACR resolution 9, 1998 - revised in 2008, Resolution
le)

34) RPC webpage newsletter, Volume 3, Issue 2 April 2004, The Radiological Physics
Center: Summary of activities
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RPCe 719 HMIFER K&, 7|¢e FREF LEIH, &4X Xg JE0 HE9
TLD A 2|18 52 HESIY, reference condition #9t ojyz} HL Q43t
TLD ZAIE 9%t anthropomorphic phantom2 %o IMRT i #2
M XgI[&0 gt BIIE HAStL UY. EHUTF G HYE 5% oW
o|f AAPM TG-512 BZ ID2EEZE 0|2ttt FXpMo| HQ °°Co-25 MV ¥
TR BAZE 10 HMAMe FQ 5-25 MeVIHX| AL Jbedttt. TLDS M
T AL HH2 TLDO HAHMOl ZAME ¥ H2 JI5tH 9ol WEEHEH, ol 22
oMY ZMTY, FHY Y YU/, heating cycle HH/G, FAM oyx|,
WEo19 UHE, MF o o MY 2= TP BFEG.

RPC WAtdxlg FHHEFS AP F8 MHU|A FO35)s WPl
HYFOl oW Z ¥F YES2 o3y ZL.

ri0

U, o

4 4

o, HYLA(on-site audit)e Y HIFERY LE(on-site dosimetry
reviews)2A, 7|2 X|gRXMOM ArGEE HAMM IEfO[EY U2l Fa3t g1
B2 "oty I EH fES S YA +WEH. FHUE HOoIHEe WEIM v
9| AUXt XtEQ At¥ I, MULHQI AKXt XE HIto| ArGY HZE GOIE A, I
o MFEY EMHY H&E Y &&= ArgH.

EW, YUALA(off-site audit)e BE XIF JUEL HI|HOoZ @Iy
2o A MFEHY HE(off-site dosimetry review)E 97| O
9 ArgE EYUSIY - FIIHOZ A9 FHFZ QALY 3¢ LW Y

TLD Z23#¥(mailable TLD program), #Xte dose AHAo| Apg3t g|ojg Q|
2 ZHIE A Yol RPC ‘BE HFET(standard dosimetry)’ Hl°|
E{of J|Ho MFET (dosimetry) HIOIEE Hlu, XgH¥ ¥03ZF9
MY Z2 ¥ AXpo| A4S B, 2| MHoz H FHHEFT HXNY JIEE &

d

E, IMRT, B¢H gAdss o 22 SEEU XE J|859 WE UFZ AU

I
ro
o
)
=

A3t mailed anthropomorphic phantoms.
M, HEH¥F(collaboration)2 O & FXEFT £AM UMY FFHY, 131
ST (LAY US Mol WAMX|E HRYEE DEWZS XHFOtst o o
o U9 PP HYEYG., gHAFO= J|HC §EFY LZEEII Y = U
H e Xg I8 AM¥ HE

=
o
RPCE UMAIHS AAZ 4 U= XH2 Hojors U XYD on

I_
g8

=2
on
s
ri
rict

35) RPC: General Services http://rpc.mdanderson.org/RPC/home.htm
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SARMX|BYHO] Q0] A2

of UfE WUjo] WAMAIR HYM MY gL

o WYt

= W71 W= ==Y (American

Association of Physicists in Medicine, AAPM)9IN & ME

nl

ol
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ol

=]
Klo
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ol
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mjJ

FUYEZH(MQSA)I

199293 H¥E ¥ 19944 10¥ 1¢

0= B2 (ACR)

rofof gk,
o, WAMMAL, oIergerxy), XH| XU, &

, s2HF R A Z=13, U=, Ar9 BY,

3

s
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4
FDA<
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Cf. ACROl ofsi Ajegs]

AN
Ct.37)

ol
36) o14%(2010), KINS/HR-106 TR A, X5& WAA 779

2 9% JulF, Hedsta

st

A A ]

37) A5

a7} 9
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o|R7|s ZHEHOIM LAMMR|ZEE|2| oMSlD 28X ALZEet

(3) +¥
QY e IFSOYM YAMNEBYUY YEHAE X BANHZ o|To(X 1
A00|, WALMXBHUY FEUAJ} BAYOR WHYEO] Y& I%E DA,

M
L2290l SoIt. YA S L2901 HH| PO T FMITE Arge orEiet

ogAo HQ, 3JFFHUMO o3 National Security Agency of

Medicines and Health Products® BAE Xo| osff AHYEE 2AE Ao

o|g7|7I38)= FHl HIIHA {XH-HHS OHOF ofH FH| XHFXQ HE X¢

ofof =S BAE EOEE QFEHNHY, F HLAEY EHH RIPII= F 9Y

(Council of State)9 HJoll ME FH2[XHQ {XHL-HAE MY °|8 FTF
o X

St QIFATL Y

UYEICE, B WYL FL0MX ¥S FQ, UNH T2 YRHOE I

— 4d w oT, 2
ool MME + UAY. LRI FQ, FFEUY L.6122-118 L.6122-13% oA
oF Mujustel Qo 2 MU o|TAfW 4 Yct.39)

20039 WEY BFLAY L.5212-1%% D.665-5-3%°l T YEa @
P ¥ 9% (obligation)?t Yk ARIIIIE T ZTH.40)
QXEL-HAY AP} Y& Y2 YAEE NG

B2 =PI, YAHXEY MY R Ao LY 4RI U WA Y4E &

AXES-HUS LABHO
2

O[O x| /gt sHMZ I

d 9g7|7|(medical devices needed to carry out acts of nuclear
medicine)E T, Y 2RO ZEX] (XU Y A Xz ZHOZ A
A FAEE EE2XME AR217] R FFEAUYA Annex IX of Book V bisel
FAE A 23 class IIbet IIIZ 2F/EH 95277 EEE.
BEXH(control of internal quality) ¥ EEFHAUTY(control of
external quality)? 227t Ye =717 2E s TG OluX] Ydap M
= o TR =I|7|, YAUXEY A R ALY TAT w7 U FA

[e]
=2
OjOrE Y 9BI|J|7t YOW, B HFo| EYEX NI NG Y B Moz

38) Decree of 3 March 2003 laying down lists of medical devices subject to the obligation
of maintenance and quality control referred to in Articles L. 5212-1 and D. 665-5-3 of
the Code of Public Health

39) Code of Public Health, Article L.5212-1

40) Decree of 3 March 2003 laying down lists of medical devices subject to the obligation
of maintenance and quality control referred to in Articles L. 5212-1 and D. 665-5-3 of
the Code of Public Health
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29019l %9, "Act and Regulations on Radiation Protection and
Use of Radiation(Radiation Protection Regulation);, ° <%,
NRPA(Norwegian Radiation Protection Authority)e Zt 2/&7|20| AM
X2 AT 2 FEUYSE HAOtD U=X] ZAStL 1 ZHE HAEEC,
NRPAE 29019 PAM Hueot X3 obd Zofo| AerE J1X b J|o|,
NRPAE 19934°| 3 Xt orH l%,*%(Nuclear Energy Safety Authority)
o 3 FIF A A 71 (National Institute of Radiation Hygiene)°l &
ot MUY, BAR Mor XX0F MHPYEYOH WA Hy XY or™, o
WHINIUESZ 1 AY. NRPAY ZHE Ay,

Z9o| WAFM 4o (radiation protection)g €4%te

rin

Aol HHE ZHio HH 2
HY A HFS Y =2 +
Ao|ct,

'Regulations on Radiation Protection and Use of Radiation
(Radiation Protection Regulation); 29 ‘Chapter VI ®#AfMde 95ty o) g
of ot XY ‘Section 48 FHIY FL-@E | TEH, YA ogtH o] g

AEE BE YHISS AW AZO0F QXTOOF OfN SMUY £ Ut WY

o MAIE, AHYXMo=z FH wopop vrh, FHPZ WAMTFE, HH oYX
(deposited energy) % °|ojX|e] EHO| ¥ F= WESZ UROof oY, F
¥ Section 89 TE WAMogTHH| A AU AFAB(acceptance test)ell
© YAHTFL o0 X EXRO ¥ X RE HWSSY QQUASS EUSHOF oY
FIHQI FH|o] FH o] A FM AARME YL O[O 9t} .41) ‘Section 49
He|PArdXgs, x-ray NS, YAV QAZTONM MIFEFO| TG=WH, YUKz}

&
r

oto] M2 Z=Xot HZEI|7|(reference instrument)E ZFO0F $tCf, o] B
ZFI121= 27t 71ZF ¥ 240 WX (calibration)dioF o0, BFARMX|FEO| YA
HOg AGEHE YAM UXINU(F, PAHUXEFY])2 YA S-S ol BEI|7
of %3 mofiof dtch, WAPMX|EH|Cl W2 QAFAUA, MY

o HYY WHOR FWYEOof YTk, E9t YjEMel D2 E
of ufap Meys|oof girt 42)

JI)+
o

yo| MUY Aot
Ity DRES

I'

M

T

rlo

41) Regulations on Radiation Protection and Use of Radiation (Radiation Protection
Regulation) section 48

42) Regulations on Radiation Protection and Use of Radiation (Radiation Protection
Regulation) section 49
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4.2.2.1.3. AT ¥ QoA HD U YN
(1) 343

QLo HALMKIRZYY| EE WALMXIBS BAUY QOIS HiI-HaYotE
WO FILH HHJF EXOIX| ON, WAMKIZXHE OBI|T|0| 401DZ 9|27
J|Hol WE RXg43) AN UTH O|BIIT UM WY QoA Soll te
M o@T|mo| W 2| U Xyl BRYAIL UoD, RI|UBIAFHEES
So[o) oj2{gt o|2J|Be| X2 HI U HAHHO| ThY HMBA WA LEHO
2 olzoiX|] Uk, JU QUL YAMXEE ool oZoeier AW
obHY YHE HI.4AMOI O BAL SA02 OIXEE ol B of
% ojgote,

27|, M3LE U (BT|7| RS 5 MY Y B Y Y, X
SXo| Waw, oI|I|HIXE BI|IIE At

g0l WASIEHU WY 93T} UL AN

oo
e ;
rir
1
oY op

SLHMIA FA| BAOtD 1 J|ZS SXHOF OFB, QR I|7| MEYURLAAK-4
AT WYX P AWAXRE 2|77t BUEF SO AN Y MxHY
A QHol USS UH UL W XK YOl MY ARIIIIIE YLOAY Yo
WYt XX|S O[C{oF OITh, O|BAUM WX EE OJBT|I| AH|X: QOAHE U
© 39 MYNY EE QBI|FHIXOIH By 2 Ut
Zo|oFBOPNNE ‘OBT|7| UAMYHE QUEY ME AYL Foro| =772
YUY BXG YHE HO SFHOR ANOPI| Yo ;S J|Lo|D] YTh £ ArY
ool MEIZ X|goro] oZo|pel MIMA HXG HINHE O
oo BXg HIE WAUOID PXE HANHES MILP| ope] XjYets A
0114 AMAIYS SOl M MAEUC, I BIA L ARI|7| HIXY
BXg HIO| UYr AN BE 502 IY 9BII| A LG HI HYL
|

20089 1112, 2009'd 53, 20109 137122 XXoIFOY

~

QA Agul Weh 8T 49 AR BE JEHA
g Aw el B 39, A2z

S ER R EX S e EE S L TR
J

otydt Ax( "emr)7] FAE
of mE Snvd AEA RO TEARE o mhE

44) 8NN HFA - 8Ty

FRuY AER
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2AY  olzsllg M3E bt HM77E
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5x N BN
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22 QIX[st AL AN H1, 7S QKo HoILt J7IARCE Ol wAkst
= SX20] Ofd HALS 5 S
o|ZQI, BX} EE olZy|7| AHIRRS AlOHA E= AR TCHIE Sof AlnE olofsiod
o= |7 ZISXolH BE & US ol o ELafE0 BTt

© 3

- NZ/+8/rel/ Rt - SEEH0| US F
Alo
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AXx|, 20123 107 Sl=7 o] ez 47
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24
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HOH  AECMEORA

*AR7|71FHFA BT Az -a - o A

Ao}
it
Y-Sy

FREETE e

_58_

JEE A 2 FoAbgel e FERY

o =
1) 21 CFR Part 80313 MDR
(Medical Device Reporting)
- MIZ=X}, EOHXE ARRKE
- MedWatch Z=2732H0| &5}
o /US

2) =Y

g =
1) IR(ME)R2000

- FHnFo|Lt Zgo| #elof

Ofd mEfo| o|ZmZE0| LS
4 En

2) IRR1999

- HH|22oz QIFt Afuol A
< HSEO| &1

3) MDR2002

- 7|7| performanceLt QFF0j|

et ZH 2l Al

1) CQC

2) HSE
3) MHRA
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X ARI|7|49 AH Il YEA P

A YEE MBOIW, PMDA E& oY MELUAXIL HDES oot =72 5O
ol APMl ZATE AIAIOLs FQE QUCH HIH FHo| YN OHH Gimo o

o
2 YeE BEOE F9 Y Qole AN I §Re| Zapo|u| 5o
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e}
oY

45) TAM ) A 77x9] 3 A28 9 A133
46) TAM AT77x9] 492 A 27
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Y HEO FHOPX O0 B HILE WXIIWO| HQOt: FHO PO o ¥
g2 J|XE Yrf. HNEXLE XATKY HAL, PMDA SHO|X|M HjEoID of
B TN WY FIIAWE SO MEOD, HI WHS WA W HIEI
(e-Gov MXLAUMAIAH)E ALGUITH, B J|2t HOIXE QX|T AW 9
of Wi EL STHWX|S) oM BIe| BRAO| AW FLols MAOHH Hmol

£E 5o .

Ef HPARMOITL WAL WA HOl U Feol SHTET, o U WAMEFYY
A ARZXL, WOHAXE, AU, HPIGX EE OSEREH 2WZ HY ¥2 ME2

(3) U=

0122 FDA 9 &7|7|2tHM 2 (Medical Device Safety)ollA WAIMX|23HE X
o3k o7 Y|7|e UHE BXr2(adverse events)d Z|E FH| SO it HNE B
m

=2

UEFOIH 2[2]9] HMAESH g2 LRotd AXSO| AYD S HAYSHI| i

Q% Fe BAH MIIESH YiFofH °olg Y= dgS Yot UH.
FDAE 2=7|7| #d 282 MASH WAL APY & UEE "YgI|7|E1
(medical device reporting, MDR)’ ®#%47)2 F3H HNXUX}, +UYXT X A}

$IIMSEEE FQ 927|7| RGO WO HIWLCH AMXY HARE MEBI}

39 'MedWatch Z2I1#'g 0|§0t% o87|7| B LXgo|U HEBo|
ME BNY & AT WA, 2UU SO ALGI|WOME AYH FAY HOD FH

5 927|7|S FDAS HMXUXA D& HISHoF ofm, M2V 24 (serious
injuries)®l F9olE MEAUXIYA LA 92I|I| HEUXNE U 4 L F
Qo= FDAO| B,

o|87|7| BEE WU UG FDAI MEALY ALGI|T| Q7o MDD ARy
of el E 4-179 QOF-XA|SIECL,

47) 21 CFR Part 80313 (MDR Reporting)
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>
0po
T
5

E 4-16. 927|7] $x8 ¥H FDA T4 HIAY 2%

Hox} BT g BT A B SHTA|
x
Azt Form FDA 3500A (F)E’HA&I”*“ 102(work days) OlLf
M Z=AHCXE) .
HZ=AHXEZ¢
A7) Alzist 24 Form FDA 3500A X|X| & 102(work days) O|LH
ez
FDA
XSSt Ajztst 24000 chst .
oot Form FDA 3419 FDA 19 12
A, AjZESE 2AF 2 7] NS e yzeH
7l &2Hmalfunctions)oll Form FDA 3500A  FDA 302(calendar days) O
CHSH 302 E11A LH
FDAOI 2lsH XII™El 7|EF At
A {0 85 2o MY
ot 2GHE L& & U= =2 A2 2AE E22H 5
Slajst ofsi2 ofusiy| g O™ FDA 35004 FDA 2work days) OILH

oh T Eoto] 7 Ek= At

bSIESNS gLt 717 M30 2
uE E?, g8 ViE
30 O[Lhet =AY JIE

Form FDA 3417 FDA 5 O|Lholl E11. EBF 7|
= 8271 27| HE o=
HSEAS B U
7t HHlo|EI 271E

MDR E1A{Q| Fxol ztzt
o| Z|of| chst 7|2 MEE
golsta MBastz| st 7]
2 "HuM. olmf, FDA=E &
Fol= 71F Xt=Z20l| cist =
SXUE 7122 &

ol BHNM

(annugl certifipation of Form FDA 3381 FDA §|J_\f9|I_ﬁE1I S5 UXiet
compliance with UX|=l= A7

regulation)

ORI|UOIM YAMAEE EU TP

goq 21 UL,

U orHB

—_

r dl
rir
re

=
o
4z
#g
eh
oX

AP E J1722 AHRQ(Agency for Healthcare Research and Quality)
= "Patient Safety and Quality Improvement Act of 2005(Patient
Safety Act, & Patient Safety and Quality Improvement Final
Rule(Patient Safety Rule); ° o2, &XQHHI|P(Patient Safety
Organizations, PSOs)9 X} Q™AL HUE 9ol §5E ZUWS JfUSIAUCH

Ol i XM #H Z2XS(incident, near miss, unsafe condition)Z
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B 13} oF OrTt,

o|g 7| oM Wt 2atyeiet UUH B2 F2 FHYHIM FTOHL UL
o = M2k 1 MIREYHZ S =N G20, ofoM R I FHYEY HIYE ZTAS
% I|&05IRT.

HX, ®AA(Texas) FoUME HAAYYH(Texas Administrative Code,
TAC)2 Chapter 289 %AfM 3| (radiation control) 89 Rule §289.229
MYILI], X2§ YAHAPY|, RoAX|gr| A MXIYXSFHI PAM AX 27
Afgt(radiation safety requirements for accelerators, therapeutic
radiation machines, simulators, and electronic brachytherapy
devices)ol T=f, (i)@ol FAH A=At WHSIAS 3¢ F @ (GHFod A2t
o MASH| HIAAF HAMHAZ(Texas Department of State Health
Services)°|l H18[oF 3tCf,

]

1 MeV U|gH RH|9| WALMX|Z B o 2AD

. URE WA EE WRY Ho| EAY FQ

1o
o
1o
rir
0
lo
H=
my
0

2 A [
- 3% ojote] EUSHXTIN ALY F WAMHO HUH F §FHC 10%
oY Xfo|7t & FS

MY F EAMFO| MWE F SFHCF 20% Ol Aot Y FE

« MRE X, YAM FRY OF MEH oYX EE UEH XB 2 A
° A

+ 39 o[ofe HUSFXROM HMEY F YAMFO| NUH F §FETY 10%
oy Xto7t ¥ 3

WEl F SFHCE 20% o4 Aot U HE

- 9E XA WAMA|RO WAY 2R X2 IWO| UXO|A| UTEXALS of|o}
A ]

=
g

ot Ze OIBADIL WHISIHS FQ, TYKE AH WA T 2447 ofy
APAZ HAMHAR 9 Ty MESolob YX{o YO YCh, DLAE WX LY H
al = L
x =2 o

Sojop Ato|st & WXO|H| YAEE oL, MM oty XX

_63_



o|R7|s ZHEHOIM LAMMR|ZEE|2| oMSlD 28X ALZEet

o e FOHOF T, ETH AU WA FH, o] X TAY XX Fo Argol Lot
MEGY HAIME =0 A1 2A ¥ 1 ol MZESHOF St AXIfHE =A

22 HIBoHOF ¢, o|¥ o T=o XAE A YTFAs Z AU JIESS B
Of ©tC}, 48)

19994 8¥ 30¥URH =AM UOLE WA Agar HE ZE Xg A
NS HIANA FFPEH U HAWMM(Texas Public Information Act &
The Health and Safety Code) Chapter 241.051 (d) =% o HX| % X|
%00, Texas Department of State Health Services Regulatory

Ul
ne
o
e L

Services Division Inspections Unit Radiation Branche Uid 27|82 &
WAYG R AtDSS Hawor QoFE g Xt U, o Q9FEo| TerE W
DY 22 Ao AHIHEAU MPYS2 =D UH.49)

20124 287|9] 89484 WAMAIR A IS HIOIW

i

[ a 7 =
HO| Wby, oy FA, BDY ALY GiYt 4, wyolg, WXo|o RIg wy
ofF, XYW WXE AU JH £ XX L UM ¢ 8 50| EYHo Y2

89484 AtHUZ 2012 4% 11YY HIATAL ofnfrfish AT ML AME N

T2 29 HYU 20129 4% 13%€o HUE WY, HXE=
icrospheresg ©|4% 105 graysE XYWy X|o ME = ojHL
4 graysg§ ZAYUL. @ Xg BA =F0 MELIr FH[
AaS UXUT L J|soH FH|o ofH FXNIt
Of ULk, O] ArUOo=F QIS XA Aot fXbL

g
&%t59 U

<
s
-
C
3
©
o

N 3 h

A o
YOI HAYAES GHS0| YOTO XB HAOIM AW & UEE OHCHE
-] o1
HA

o
¥ (corrective action)2 HMAME. © AtdoM HHEQA uF AP

o}
N

MY SUS WYL YA M2t

O 4 Ju of
‘= o

U1
o
-

GSoE, HHHYOf(Pennsylvania) Fo 3¢, & M FEHI1UA HaY

of gtXtorMe=(Pennsylvania Patient Safety Authority) % HAH|Lof 3

48) Texas Administrative Code §289.229 Radiation safety requirements for accelerators,
therapeutic radiation machines, simulators, and electronic brachytherapy devices

49) http://www.dshs.state.tx.us/radiation/incident.shtm

50) Incident and complaint summaries for second quater 2012 of Texas Department of
State Health Services Regulation Services Division Inspection Unit Radiation Branch
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H3¥ 3 (Pennsylvania Department of Environment Protection)oA] At
Mx|gef FHE Ao 4isf Ha@=0 51)

HAdYor HAXRMHGZAME 2002 HEXX 139 o3 RE o=, olF
UgAld, HUMEH 3 YHEHAL2HE Y2t AfY|(serious event) R At
incident)oll i E0T=C. 2004'd 28 20099 1ENX| gAHX=z &
Al BEaE 2520|UCH, o F 240 RYAXg, 10 LXK EY A

L

re

HAOIATH, EQH, FH 25 F 6UZ HAY A2, 19U ZFLF(near
miss)2 FFEUC. O 712t U HOE MHSY HUA2 FAUTY 27(40%),
TRE UX(16%), YA ZARYY XQ(12%), SHIEX] ¢2 MAU(B%) =
OF UEIGOW, s X|FaY Fof WYt Q57 (error)ATH(E 4-18).%Y)

E 4-17. WAHUO MIXOIHGRORE HIE WAMXE HA A¥(20044 6¥ ~
20091 1¥)

Q79| &5 Cinls %
Wrong dose 10 40%
Wrong patient 16%
Wrong location 12%
Wrong setup 8%

4%
4%
4%
TA| 25 100%

Wrong treatment
Wrong treatment device

4
3
Wrong side 3 12%
2
1
1
Equipment other 1

H

.

>

Lot #FETIOINE FHo| Ta, SEEO| Yt WAMAZ J|US2EE
e WAMMAIZ B ADOF WAWS U HIWD YTt - X2 YAMFO|
SR ZALEIUS W, UAO| EXEQO| HUMH WAMTBEL BTop
2 W o Yo EMYQ YOR NYH WAMFHC 20% XHHO X
W, SXOIH EAPE WALMZO| MAIHMOZ AWH MFHC 20% O/ =

—

gjo
&

F

2= B om0
2 o
ria

lo mo %2

g
g

2 g2 1

WoZe WO WAMFS H@ EALs 9 UTUL XAMFO|

o= L5 [

i

30% OJAF T2H XALE|H L ©f,.52)
20049 2¥REH 20099 1¥ T HAMH|LOr ¢FHIO0T HIUEH YAM A

51) Errors in radiation therapy. Pennsylvania Patient Safety Advisory. 2009;6(3):87-92.
52) 25 Pa. Code §219.3, the Pennsylvania code

_65_



o|27|= EollM AR ZEH|S| MGt 88X AlZgtet

dE 35U0IULH, Ard AU ZHIEX] (2 XEHY(46%), BRE UX

(27%), WMMX|2 2 23(21%) 59 202 UEIYCHE 4-19).%)

E 4-18. MAWUo} FHTIO0T WINH MYI4I| WA A(20049 28 ~
20094 1¥)
CENE Ciniis %

Incorrect site 17 46%
Wrong patient treated 10 27%
Incorrect dosage 8 21%
Underestimated medical procedure duration 1 3%
Inattention to detail 1 3%

HA| 37 100%

opx|gto 2, R&(New York) FM= 8FHUM(Public Health Law) Part
16 HIYAMO Section 16.25(a)° T2f HPAMXlg #H  Afd(medical
misadministration)? ®ol&s t3f ZH.53)

(i) Mgd Ay O YA QUFT = 2AZHE Y42 YAMO| ZAMH 3¢

(i) ¥REY BRPH XAY 32

(iii) YAQTF QSO 2T THE ALY OJObE E& AYWE U} T2 £0jF 2o
Ot HFAMMO| XAPE FQ EE M4 WSI THE WXt AN Bolo| EAIY FQ

(iv) WAMIICE 29| grAtg oIoLE 80| NMWE HET 50% Ol Xto|t

L 32

(V) WAMXIE SO AN %E 0| MWH HET 10% O Xto|t
Ue 3o

(Vi) WAMY SIFES MUY CFE AADHE L2 IWXT AADHE YAMK
2 830, A4, DF, =& A, XE geometry S WU DO sy I
AtEl 3 EANO| MYWE HHC 10% o4 A0|It Uk 3

o
°
H gAdXE 3T, AM, ud, =F MU, K=

7

(=]
o
Lo yujo DHOT QAN HME F EAFO| HYH HECT 10% Ol

=
(vi)) ] 2%, WX M T @Rt AYOZ vy AT $F0| HYH AW

53) &% FA% TSHAAY Part 16, Ionizing Radiation(# &AM )
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¥ 4-19, 0= | ¢

ol 72 1}

Ch 50% Ol4 HA| EALE FQE HMQIOtL, WAMAEZ 2Y §3°| AYH HuCh
50%014F Aot L 9

$# Section 16.25(b) '#ARM A1 JEY HI' F KB A AL

(therapy misadministration)’ ¥5°| M2WH, Section 16.26(a) °l FH

WA AL D (medical misadministration) FOA (v ),(vi),(vi)oll Edt= At

12, %3 &0] 10% O 22 20% 0IUQA F¢ HTXe YA Z4 HAS
ZAPSF APY XX FOHOF ¢ty ETH gAY AMUR BEREE RE FE, Y H
=Y, ®Xf, ArAQ ZtEpgt A, @Xof 0% @, A AfY B HY, e g
XE s HY =X Y AMEgS ZYer J152 WSO 69 HULOF oL},

(1),(11),(i) &2 (vi)oll SHFOrAHY (v ),(
20% OJ|Atol Ho

g FA= =l 3
Fo| ™otz ueqof ottf, A x9| At HI o] 77U Yo Y=

ST Y MEBO, WX, ALY AU MY, wXio|

1), (vi)ll SHFotE A2 of2E

.
o] Ot Aol Hith ¥ ® FE2EE 24412 ojyd

€

o

4r 4

x
R
X
T

ar 4dr
@ Jo

I of

o

[=]

o

I:‘I)I'I

2 Qo MY Ex|, @RYH LHEX
DME HMBOHOF BTt 13D F HIME
M2 HUoF ofB, HIMos Ao gt
S9 Age %2 E

ol o8 39 A =
XA Xl HALE

2

—

oMYA AD

QHoof Btk 54)

HIAMMX |2 B3 AFaE O A|A| Bl

58 = HALo} BIAA
Department of health, 1)Patient Safety  Authority Department of state health
et Bureau of environmental 2)Department of  services, Radiation control
radiation protection environment protection program
ZF™HEH 25 Health services,
Part1 Chapter 2809,
FHE  ZZQMH Pt 16, FAEH 25 Environmental o P _
) . Radiation control, section
X lonizing Radiation(F2|2ARM),  Protection, section 289 229(i)(Thera
| Section 16.25 219.228(X|=2E%H]), 219.229(%! ) . . . Py
Misadministrations che ) U 2193 events(misadministrations),
e e e 289.229(j)(Reports of therapy
events(misadministrations)
Aol A (1) XAMAE AD CHE YAMM 29| (1) REE YARMEO| HZE (1) 1 MeV OJFt ZH|
9| UE E= OE AAZRE L2 S0l Z=AE 82 (A) HZE Xt = HRE R
54) FHE ZZ QM Part 16, Ionizing Radiation(F2|2iALM)
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525 BALO} = AL

i IR(ME)R 20009 regulation 4(5)%ll

ok

ma, DGFLE O{M AHYO| XH|Q MAO|L Zgo| Y0l ofY |F MZOEF Qg
OEYH MECH HE o M WALMO| LEHYL FQ, I AU Uiol ZAQ
ol XAS AAGHOF OfB] MAOPH U Y| UYL MEo| © AYY MFYIL

of Yt Mg AL LOOHOF YL,

2 XYM Qujsts HMHEI P2 Care Quality Commissions(CQQC)Z,
Hel’d S Forotl AAS 2400 A H

ruﬁ

CQCoIME Bagre y ul 3

S FUOPH HMFUC DO YUEE ADES LS © FQ, CQCE SHY
AZH Yol 2XE HI2HS 2 Q1Y AU JINH JE2 MUV YU ze g
o FQolE ey J|TS HEY UUE JpXH HCh, EY YIHEOM CQCE
DY MHAS UHOR A LS AABHD UTH(FAMAE $M FQ sun)

Ct 2#) (E 4-20).55

H 4-20. g= Care Quality Commissions(CQC)e| Q|2 m|= &tz At 2R A| oFFata|

20083 Health and Social Care Act7t MIEEol w2t 2009301 HEE =2 SSHAZE 7|
o2 uijd Z& Healthcare Commission, Commission for Social Care Inspection 2! Mental Health

Act Commission?| 7|52 S&ol #&istA =

=RIO| AUH BEZ 26 NHS, XIXIR|EA|, AMESIAL 2 SXRT SN XiSsk=s 748
AR 3 UHy7IS eIt HREOM 2Fste 7R REel=EX] oF

st At 2 MHIAR, 2
s 2 37|, DUEY & 0t ofjzt 1 JI5S TISI0] 712 W ARl BA AHIAC| oRxA o
g W
- WA B3 Y XR/FIEH F| SO QI IR0l WZ0| LASKIAL OfF Ayt A
o 0| 2 B9 B iy DRFREE ZUHoR HNE W A MXSS Ol
S5101 1 B7i0t AR 47sl0] 1 NS Tkst OIS EMslol B HuE 2ol
ojzmz ol MZste ofEis 4
B . 97t HTANES Sof WARMKIRS BIEH ALIAOIA T4RES SHOX 52 S5 B
orizia) w0t o2t 2i2to] MRS EM510] B 0|7 U AR 50| S0 Hud 4 9

2 B2oz AR U ofitS ISt SHAME KA
+ 0] jP‘*OHJH CQCE Department

55) A Guide to Understanding the Implications of the Ionising Radiation (Medical
Exposure) Regulations in Radiotherapy
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CQCOl FArdX|= Afdof Hiet 21
EHSOF OHTt,

gt

. gAY B ol

. BEo|M EALEIQOOF OfE MY U MHE IAE MF(QFI Y B

11}
ne
oX
4o
bt
k>
10
HT
=l
R
=2
rir
0
oo
I3
my
rlo

g5

fllo

- Af

<]

1o

HUE My
L AP ZBE Y WO Wof, TIIH Y Y| M 8
L RO LHEX of%
L RROIA| MB Jpse BN Y HRH XY
L AHDIL Yojt ol

= —
L HAE W OREX

MY

o5
L AFD X 9IUS AASHOLI] e oD U Xx|

olgtof, &txjtM=t(National Patient Safety Agency, NPSA)2 ¥ Mo
N gAdx|Eer HHEE XM JHHE A AFEIT=(Health Protection
Agency, HPA)SO)Z EH Ctfet 4F2 $otd UG,

NPSA%IME F= W 2ZF WAMX|s MEM YAMX|Zof AT
(incidents)® Z2H™LeH{(near miss)E XWHOE HIUSIE
NRLS(National Reporting & Learning Service) HAE 3%, 2%
Cf. NRLSQ HHE= TSRT(Towards Safer Radiotherapy)? Z&HA|
AARE o|gsto] 2AMED, ArnFq ofyy AHQFIX EYH FM Y
datasetZ Aoty #d eSS A FUAYXAH &2 2I9E @A or=t
O] g5 YoW, o HAZ FOH IIIXfAUQ Ao FMIp X[HHFQ At Ao
gt W& §OI5tA & + AUAY. HPAYME ol 2 HiYgZ Efiz AU
AME efstd YT, NPSAGME YAMUX|mof RS XM E FHATF|I|

% ‘Implementing Towards Safer Radiotherapy: Guidance on

R
k=

>
[>
o=
o mn

e
k=

ol &9

3

o

ofo
rlo
ri

r

reporting radiotherapy errors and near misses(2010)"2 H|Zsjo] H{jX
SFLE. ©f JtolE=AofE, F= W 2 YAHUX|2MEM FA X5 F HAT X
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+ AEE H Hxt, $A 9 AQY 2 AUista U
IR(ME)R 2000 9 IRR 1999(Ionising Radiation Regulations 1999)

LAY B W MAYAMOZHE XY FAXH U UXE E¢ROr Yur Il of
.l

MS HIOI| 9o UF2t XAHorg BE A LEFY RUHE AR 2 #A%
ot UG, FRUE2 WA HH HY WO AHYHEFI =% UE R UAY A
Efoll chHulgh A, a9t LZO| EUS FL HOMA I EA| Be AY, =0
B g 2 B DY, Al 24 A o oF % HIMNY FoE A4
£o AY. IRR 1999 section 32° W=, 1g§FE o8 MEO| Y= FU
X DgFO FH ool Us YA BH[Q] ZUOY LYFOE QUSiM oLt
AHG G2 HATX " ARl & AfAC o 52 ZAE SHOF ofl FA

o Y AL P MAUAMBHAY(Health and Safety Executive, HSE)C
HOSIEE2 QT DEFIF WA ZX|E JA| FHY #0F oy} oy Apgo|
St RAR(RXPL W2 Mol ZPD mMEO Ao His)er HILE OHXA HH 1 Z

242 HSEO| HIBoof $ITh.57) HSEOIME HIE A FY L XA-24 AY
EUZE 9uye oot B Yol M E& AAHLH TR XXE Hol

= u

T ol i X|&HOZ = otcy,

B2, HSEE ¥39 ‘TP BUWMMH(Health and Safety at Work etc
Act 1974)" ot ZXIE BN YL (Health and Safety Commission)
Ao FE XXOoF MUY W U™, 5X|, XU AFYS XU XYM YYo=
AU EHE= MY, o, HE MY SL2RE ZEXE HUOHI| o @O A
¥ 2 RYEPSD RHIStE |0, HSE W AN = (Office for Nuclear
Regulation's Mission)olMe YA 2 R W3 YWAHOZE Qo HHUOERE
Argjet FUS BT Yol HEY FILE 2AHZ T YMZ OpAESto] Yok, T
Ho[X] 2 T ¥= MUSE YA YUUOZHEH QPMIPH HISPI| Y T

2k
4

o

Hx

BE A JIE S FUSA HFOtD U,

AP XpIL ofd AR FH| XN|ol EY Fof UUE AWAUR= MDDY article
8 % MDR 2002°M XZ=Xt, &Xp % ogM F° ZEA| Medicines and
Healthcare products Regulatory Agency(MHRA)Y| E13IEE R7%std U
Cf. FAMMXI &3] X9 dsoly Qrdo gt MY A, A=, AXp, HEX;
% WX 2 MDR 2002 E&= MDD Article 8° 2#3t9 MHRAY 3T <

57) www.hse.gov.uk
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olR7|E 2

FEOllAM AR R| 2 8[| oHHStD 285 AlZttet

[

BIDIO) e M BW X N5 OF ¥ A2 AY £X§ 52 @iopy U &
g =D WSS ZA IEDW MHRACIME sy 27|71 X7t UAHY 12
ojMol C{X|7t o FU ALY YUHE XY 4 UTHD WY FQ, FA| HX
g EUAROIH MW EX|(AT Y WPFX 5)E MY AS FY & YT of
Bt ALY FQ W W T2 59 WM IXE MY 4E U0W, o} A
U AN MBS 4 k. 1 4ol BN U BIIY SoIH BHE ¥

4.2.2.2. YUK R EEY FEHEF

UAPMX| 2 Qf wHE XXM FEEHF(comprehensive quality assurance)
IJtolEEQIZ N7 R ZF It Mt o9|E FHOE JWEHD Yo 1 W

7t 2
2 E 4-213 Zo| QorgIt,

(1) =541+

I UXHI| 2 (International Atomic Energy Agency, IAEA)IME 2|&
HE D2 §2 SUM NLZYISEZEE WAMXZE MY Z2IH(PAHHX R
X

=2
N, oma o P oorENY Q4 5)of Uit EEH BN MAE aywL
X
—

[ a
Cr. ZEX FE HAO gt SH2 FAUX R0 tigh HUHA B F4S AT A
O=F, Zt UM FAUXE HH WIIY TS TS FAUXRY HY
YUY HE 2249 HE HAOID HIote AolH. EEH ALY HAXE gArd

FUU, OOrBaTIR U ALMAIR TAE O LY,
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58) Device Bulletin: Reporting adverse incidents and disseminating medical device alerts
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A NEHYS 2Y W MEAJ| WY ANH HI} 52 FHorL UL eMMo=
IR(ME)R 20009 section 791ME WALMXIEO| Mot U EXUUAS Yo YAMK|Z
Al MEMYO| O SHE HEO| My ¥ 4 Y FENX YH SAGEE MEMF
AACE Q7011 QYO WXO| WYt MZO| YIEA JHEHOR HUETE oo} giTia
g9 Hapoy o

X} QAL |
ANHIINE 7|2
DEFY AN Yo K=o
ZUUAS YU MUY NEBYIIE LYOIEE FACLD UOH, section 9OIME ot
AT} BE GAMMAIZO| WO TOIOOF Y MOF OfI WXt MF AWY M HYL
e mEY Aol Xolo| M| UOISID ORMED UUeHM DE YAM ME A

of WAMY Huet WAY SHO| XA SHoF YCFD YIS WAMK|ZO| EUH B

AL A MBI Qe oRopoty et

\J

Health Protection Agency(HPA)YIME ¥Xiet™ Iro|EZQI(Patient Safety
Guidance Documents)2 HIZOIH HWALHX|E fAMo| XU XAZS HIFOH7| At
Clinical Site Visits Z21H#Z 2951 UY. HPAME YA FYX, ostE2 st
X R GAAAL § EoF ®X; QrH e o WA Jro| Uy OpgYt FME Epgotl AU
o, UEHM I ‘Towards Safer Radiotherapy'?t ‘A Guide to

Understanding the Implication of the Ionising Radiation (Medical
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Exposure) Regulations in Radiotherapy'o|tf. HPAOA = ©|F ZI01EZQUE Fi

YAPAX| 2T AHSHA| FoHE = UEE HH HJA 4 AYS FAHH 2Fot0 A

O

Health & Care Professions Council(HCPC)2 =99 AZE HITOI| s A%

o
=2
A MEISY QA U TA ST HAY JFS HAGL oS FHOHE o/So| Ul 5

Zor1 FNoro] ofF MEPIIE UM £XZ ANOEZ QAW 4 YEE EFGE IO
of. A RAHX SORME HCPCOl $EH MBS EXo| Uigt oW ¥ nYg
wop o|g SEE MBIt Wb Y WA HET Mo WISLD UCH.60) WX HCPCE o8t
SR Y WALMALS O] O|SX|RAL, MIAKZAL, AOIKBAL U AL=X|AL S
SE.@on, ojn SEE MEIISO|F SIHAT HCPCOIM 27%te 2AS FEUX

SOIHS WOl FW, ¥M L SEHAY YYNEL WS £ YT HCPCO| S=E M
2ItSL HOE M2l YA U XA S B ol oo Huurs

European Society for Therapeutic Radiology and Oncology(ESTRO)%jA|
= WAHX|g e HHd BE EHET EAE NASL AW, SIH-YMHH PSS IY
o0] YAMX|go] FAEFZ 9% GHIIF(EQART)E MY WAMMX|ge FHY
X|¢otd A, EstrofMe HAMMX RS FHUSE AN UL A2d x5 9

A MUl Jto|E=QIQl Practical Guidelines for the implementation

<]

Ml

o
of a quality system in radiotherapy(1998)2 XHIXt6to{ U oJE8XIS U HH 9
2|02 otoig ELHIEE HUSED UY. F IOIESAUE HE HXA AHHE o
2 X2t MHEY| WP =X AFOte WSS E@dtL UH.61)

Manchester and Cheshire Cancer Networko|X e HAMMX|E FEUY AAH
od By S EX Oigh GMET JrolE=QlQl Quality Management System
Policies and Procedure T2 %W&dto] #d ozl % HEIFIA WHE, =23
St UMY, F Y82 B oA el Y MEIFIY AU U EHAYZS TSI YA

B A ALSEE YU Y 9RT|I| Muyw, Apgu

nz
r

el
FHIE HQIL{oF 3t AfYS HAY
20 oryz=t Xjg A" Al S%OF St AE, SMEBHOF St AY, YAMXRQ HAE
It W, eXp OXArY QO QALAFO| T AT, R AF L= M

HE ol E%MOF ot MY Y W8S =201 UH.62) o|F §3 Manchester
and Cheshire Cancer NetworkolMe gAMMXgHd 28l R MIISE o193
AKX 2O Oigt ERES HPYIEE 249 a1

oH

U K|F A ©X

2

<]
£2
iu

2| National Radiotherapy

60) www.hcpc-uk.org

61) Practical Guidelines for the implementation of a quality system in radiotherapy(1998),
Jan-Willem H. Leer, Alan McKenzie, Pierre Scalliet, David I. Thwaites

62) Quality management system policies and procedures
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Fe A= IR(ME)R 20000 25tH gAMdS o3t H iy Fgus A =&
ofo ZTHME W2 MEQAE FRCR(Fellowship Examination of the Royal
College of Radiologists) = 19 F5¢ THZ T MEY XHZ FHST AHL

HI o

2 UHHHM MRS dliM = General Medical Council(GMC)'s Specialistoll
S MHE ofojof st Royal College of RadiologistseiAle GMCE iAot 4
Ardilg JEOorfMe AP fF, Y N §2 FEUHOZ Bty MEY XHRY
o &

g %% 1 Y82 GMCol TEHH.64)
olotE8Af(Clinical Scientist)e HAMY 23 JoffM TH X w83 o
IPEM(Institute of Physics and Engineering in Medicine)?l 23 5QE 28tz
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63) Stereotic Body Radiotherapy Guidelines for Commissioners, Providers and Clinicians
64) www.rcr.ac.uk/content.aspx?PageIlD=60
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012 P zRYH[o] FRAYE YoM 1 BHIE AMEote Y=I|EHOl AF
(accreditation) ¥2 $¢l(certification)Z Worof dt=tj| ofof i3t & FiX| HEXQI H
£ |{WEYENAUHEZH(Mammography Quality Standards Act Regulations,
MQSA)Z} Medicare Improvements for Patients and Providers Act of 2008
(MIPPA)OIH, AR FHULE ©o|30t= HHle HUXEHAMYUYL(NRC)NM HFger EHIP
Part 35 Medical use of by product materialoll T2} 2|0 QUCE,

YAIXE o FRUSY J|UeR OZPgAYe|(Amedican College  of
Radiology, ACR)Zl U=t 192440 Ao Oz JHHTHe] Gttt HAF e
nf, sHojofnf MEOYS QU UXE FAYEO] UL ACRZ Y2 Aot &M, wg, AO|
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65) Williams MV et al. 2007 Radiotherapy Dose Fractionation, Access and Waiting Times in the
Countries of the UK in 2005. Clin Oncol(doi:10.1016/j.clon.2007.03.011)

66) National Radiotherapy Advisory Group Workforce Sub-Group 2007 Radiotherapy Provision in
England

67) Workforce_Report on the Census of the Radiotherapy Workforce in the UK (April 2012)
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Ho| Qom, MH| WXOIMY oL CpYH =4S JXODE BUX I|ES ofm MY

NS 9l £20| HE YIFY QYL ot

e o onm ol i

YARM Z 2| 8tdIE| (Radiological Physics Center, RPC)e # AMAMUIEY ¥©H
18 Z2EZEY S8 XSS YHLE YMUXRE HASE RE YAMX|E I|H#E

2 9% WAMYF ZH (Radiation dosimetry)® NCI(National Cancer Institute)
E 219 Xz PAMUFS DYEHT AYsiH, Ao 5
YA X| g2 EEEFT BHRE HAStD UMY, RPCY &F68) FoM EXTU Xz I[&°M

FY FoiFE &I i mailable anthropomorphic phantoms’t A g EI|E

© UASo| Wwe

—

ott, RPCII ¥Agt BE =F(discrepancy)2 1 2|#°o 279 U2 Hu A2
sfjZohr| e WHES MY E A, RPCQ HMEINQ QA HUE DEJ¥2 J|H9
U MY XS FE B ofYE J|HM XgHes RE XS FHY FE2

o, A% FXI} MY oqYE EXOo= 3= Public Health Serviceg X¥3t. RPC
= Y¥NMo=z F#o BE XES(external beam megavoltage photon,

electron therapy, low-and high-dose rate brachytherapyg& EZ&)2 2YHFY
2 Aottt Exf(procedures)?l SUYEY LS WHIE AlY(cooperative group
trials)ell ©l&E= M2 1&°04 SEE ZA| %x0 FEHH. Advanced
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68) RPC webpage newsletter, Volume 3, Issue 2 April 2004, The Radiological Physics Center:
Summary of activities
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S, 181 Y R F2Y EUSS o FREF AR MF2O HForo 180 ZEE
E XSS WY = UERE o, MFEY(dosimetry)dt FEEFO| HESH A
1 A=EXo gigt RPCe #FOo=2, ol 182 YU H7I(clinical evaluation)? &
REEO #AHH SEY UFEH(dosimetry)oll HFY = UEE ¥H. o IR BE
JlEHU BorY RRY XY HuH XgIr D2EF O UYHA=XE AF= A

ZUSIH, RPCIt Xlg J|& ZH SO Hish AXY = ALS oF Arg|9 Hpo o
ofo] WQA| HXpo HYEZIZ W S L £+ AUAEEF 3t QARCHAY =99k IjYE o]
Cancer Trials Support Unit(CTSU)2tE 21U3t AHE {X3UY. RPCeE MEE

EZS WY ¥ 2FE XAH, QAR XM OYst Xz FUISZ Aol U
M o J|UoEREQ MPFXH(dosimetry) SHISOll ool Yl ALRSIY, 2 4
MO PAMXE QA Z|USU: HHSIYL GHOJHE uAUSIHM QAY HAHE ZNIQF WA
MX|g 2ol gt Z2EE FOol HfiME ZAUS HIFT.

oo o

H 2
Hu

YA ESHUYE IO Uy} HHUte, ABR(American Board of
radiology)°ld QAUFE AsrS2tXfol 2ot Y=HYHAE AH0t Y°H, YA :
YAHFFY, A S}, YAMXZAE HRO #dH RE FAXIL GAH YOt 2
ol AEZ o[sfist gYsliofF vtck, AAPM(American Association of Physicists
in Medicine) REPORT69)70)71)72)0 A& WAIMX| g0 gt FXMU2 D=l A

qoro| Tjoo] RHMOR MASID QUOD|, ojsrEasxte] GWg The Zo| HAlotd

ULt XBHU|Y BHL KF IOl YOMO LR WO wWAMFe BEo| U A
HE, wxol MYHL MO Y XTI AE S MY UL, E, HH|O NP E
ol

20, B4 WE Mt AF MU oo W Y& A AL FY XK 5
Mol HEUA HWA| B HQM ST Y9 MAL IXH ABR(American Board

of radiology)®l SYSH XFHo| Fotl YO, HALA, &8, EBRaT 5§ P T o

12
oo
rxd

St eXe FoM Wadte W (license)E
Woropdt ZYHMOZ oJofF oo e AT FAMY = UH. AorE XY M HME
HOFQl HFALM ZFQFHOIO| XIHQHORE S ZU ¥ A 2UZl UL MA L SOl

69) AAPM(American Association of Physicists in Medicine) REPORT NO. 13 Physical aspects of
quality Assurance in radiation therapy (1994)

70) AAPM(American Association of Physicists in Medicine) REPORT NO. 46 Comprehensive QA for
radiation oncology (1994)

71) AAPM(American Association of Physicists in Medicine) REPORT NO. 90 Essentials and
Guidelines for Hospital-Based Medical Physics Residency Training Programs (2006)

72) American Association of Physicists in Medicine Radiation Therapy Committee Task Group 53:
Quality assurance for clinical radiotherapy treatment planning
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IMRT(intensity-modulated radiation therapy), SRS(stereotactic
radiosurgery), TBI(total body irradiation), TSET( total skin electron
treatment), IVB(intravascular brachytherapy), and PSI(prostate seed
Hlof Tigt X[ H o o TS WOpoF ofH, T D213 MY

implants) 2 %
Xt HEAPM ZEOF O|SHZa|6IX[O| 01X L HEQ X[RA HfALAM ZEOFHOROA MUOZ %A
(]

o2 2 3 Hye
79 Ol UGB HS HFOoFU Ch, FEOH, T FHUYE YHMe HEM F&
w8 L2]Ho Fxo] LAY, J%?E%'_’IEI%’—I%J!I(quality Assurance Committee)gs
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WALMAIZ B X|BH| BHUY BUWE QMR W Uy 220}
X

o WYB QAL HMUKQI WYt T
I ZTHE 4-32).

I 4-32. YRR 2 X|2EH (e HEE SREe|-ora| et (N=244)
Al obHE] 8 HE 5l 22 301 olzulHel §ig  2|uah HYPHQl S
Hl=(H) HIE(%) H=(H) HIZ(%)
AR 2 EH|2] M|’
O =BGt 67 275 6 2.5
eSESIS i} 105 430 100 410
HEo|ct 54 221 113 46.3
SRR 16 6.6 21 86
i SMAsICH 2 08 4 16
HIAMX| B abEo| Zaipal
i &5t 66 27.0 5 2.0
it 119 488 85 348
HEo|c 49 20.1 129 52.9
BRI 9 37 18 74
iR HMAsICH 1 0.4 7 29
EXjorMTL RS HA2 HuH[A?
i =Esic 37 15.2 4 16
Hm5ict 99 406 54 221
HEo|ct 76 31.1 127 52.0
RS ES Iy 28 115 46 18.9
WY 2=™sict 4 16 13 53
XEEH|e| ny, MUEN S
. RBAERH 8X} F/US =35 X|20| mREQl &
USEN, MUFH Q2HD 5
WAMX|E P K| FU|Q UUE BUWQLMB HYo| Ujsf SH MER ZAE %
0 oigf ‘o9 HE'2 100%™, 'MA™'2 753%™, 'HFE'2 50H, ‘¥HE'2 25, ‘U0
L BXTe OWOR H4E HOUfe], % YU YIULE HELOHY. © 22 F
olg 7| Mo WY 2y HurHOl Hgo| i3t I HE t-APYOE HYA™MLE H Wt
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o|27|= EollM AR ZEH|S| MGt S8 AlZgket
GOW, ™ L FOU BI|Te EUWIY QAUUY WYl LY BIWLI A Myt
Mol ma| Wy WAWAHL QOOP £22 WO FUL(E 4-33).

H 4-33. HAMIX|ER 2 X223} BRHEE EXER|-orta| sist (N=244)
325 01 Jpe] sigt L2zt FHEERI S p g
EZxmp|-ordaia| Sig 2 S oL
Mean SD Mean SD by t-test
HIAMMZ| 2 R[] Mzt 72.4 22.7 58.5 22.7 {0.0001
HIAIMR|2apPge| Zalmal? 74.6 20.3 56.5 186 {0.0001
SiX|QtET} HEE HAR HaHA? 64.0 235 49.0 208 {0.0001
TR B4 T 70.4 195 54.6 16.8 {0.0001
1, XIBEH|Q| WX, MU= £
2. XE2AEEEH %FXF F/UZ =gkt X|zo| ZEHOl & 2|
3. UERAM, MAFH 28D 5
HAMMX|E Y X|E23H[er UHE FEMU.orHU of tist ® 2T FQA Q&I
ool HMAE MBI XrHo| meEp Hwdt Huf, WAMMX|EXH|Q FEHI, AKX g0
of EAMYY, TUXIQIMI} JHE HX2 HAN A M G FolM <stEa|stxte] HWa
HE2t 42 HOo| d|gf W@ton, MIJ} XpAHHE ANOVA 2AEM2 Zigior 2ur, #
28 o o zo|¢e EXMa.orMua HYo| g MM MLo HWI 2 XpAH Zto| Qo
Xto|7r UL S HAL(P<0.0006). A3y, AxEM(scheffe)2 Tl 2 HUH Xjo|2
ZOIsH AN ME SHEMOZ Q61X UUCH(E 4-34).
B 4-34. XP3E ghpKz I X[EEHRl 2RE & 25 301 oj=rjzie| Exi|-ora| Siet
(N=244)
ZiZo|(4g HARA1ZD)  olsi=alEixied
x| o] S8 TR i 0[(48) HIAMMAK132) =2 [SEXK64) P value
Mean SD Mean SD Mean SD by ANOVA
HEAMMX |2 AH| o] M| 734 215 76.5 20.2 63.3 26.0 0.0005
HEAMR| S abEe| ERla)? 771 205 76.3 184 69.1 230 0.0419
SiXjorNT MHE B HadyAR 625 242 688 215 555 246 0.0008
RE| B4 TR 71.0 195 739 178 626 209 0.0006
1_ ;‘(|E7él-|:||o| —yx-l A-IE_FiX-I %
0 XZABEE B} F/US Zalst x=20| Tl & T
3. ZEEN, MAFH Q2HT 5
HARMX|E 9 X 2| Y FEUY.QrMHUI HYo| Gisto| Q2Lpat MurEQl ®
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goll gt Al WFHAIM MBI XZo| WA MMt FI, YAMABUYY FUHIY,

WX AY SXG WINAY £ YROM Bt FRYLI O

M) WQrom, MEJ X{HHE ANOVA SAEMS Toys Zm, 92yua) My
| o HA| M4 WIS X Ao QoY Xo|It YL

(P=0.0005), A¥EM(scheffe) S Z MUY OIS LoIgt AYYME AT

1
2 RS FAT(E 4-35).

H 4-35. XPHE PARIXIE R X=EH9 2REE LALRE B SEERE|-QFHE] SE (N=244)

e p— TFo|(48) SARAKI2)  2felERIefRB4) P value
Mean SD Mean SD Mean SD by ANOVA
HIAMMX| 2R o M= 58.3 16.6 60.4 16.9 54.7 222 0.1256
HIAMM| 2 abE | EEIEE? 53.6 179 59.7 16.5 52.0 220 0.0121
giXjormnl pE 2A2 GunA® 443 201 549 179 402 230 (0.0001
TR e T 521 145 58.3 15.2 490 198 0.0005
1 X|EXH:||O| —JX-I )\-IE_éJé %
2. XEASRE Xt F/US =&t X2 mEEQl & e

3. U=EN, MUFN Q2HT =

4.3.3.2. FMUX R (X 2FY])Y FEAY-HESY X2l

WX IPOHD U QRIIWOIM YAMKE L XEBHUY B -AHMUAS Hojol
L Q00 Tjof MIEEME Noot A, WAMKZ(XBYH)Q BUMY.AMAAE YY
At

0l zy
Sl HMEQIEo] MEo[T ST A 91H(36.9%)2F WET Y sUoH,
MXZ (XY BSUH.LHWUAS Hofors 2010 §IOIAF] Y XE 559
(22.5%)°IACH(E 4-36).

QLpAte] MUKl FQOIME WALMAIZ X XZYH|Q FZUA.AHY
QOI0| HEARMX|E (X|2%HH|) EEIM.QrM Y

|
Xp7F 91%9(36.9%)22 HILIr P FU20, WAUX = (X 273Y]) F2AUY WA

rx
dl

of ot MEBQlEo| XAQA O[H|I} 46%(18.7)0]1 WAMXIZ (X ZRH]) EURY. ot
o) ot W HA X FF 0B 45F(18.3%)IUT(E 4-36). ©H 22 FU o
B QAU HUIHQ FQo| UOIM WALMKE Y ABYH[o] BT AHUAS
Moo FERQIOR HYts MEQU HEO|YOM, MEIt XHo| U NME A
ME g IO HZo|] YU Xt M2 19%H(39.6%), WALMA 43%
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o|R7|s ZHHOIM HAMMR|ZEH|2| oMSlD 28X ALZEtet

2eUX 28%(43.8%)22 I HILIr =22 HOFO XtH 7ok
FE Q9 M FUHYS HAFUY(H 4-36).

H 4-36. SAMIXIR(X|ZEH])2t BRAE S2EE|- O aE Xbloi= 22! (N=244)
g = HI=(H) H|2(%)

ox 25 32 o=7|#e| 2 Xl 22

HAPMR [Z(R[ERH]) SERE|- 2|0l chist TR (KR! 22Xy 26 10.7
HAPMR [Z(R[ERH]) SRR Ozl oist Hapll & 7 oI 25 10.3
HAMMR [Z(R[E2RH]) SRR RIS HEok= MR | XIAR7H OH| 28 115
SRR [Z(RZRH]) SRR URIE Hsl= MR e 25 90 36.9
AR [E(RZRH]) SRR OURIE et 2H| BE 18 74
AR [E(RZRH]) SE2E|- O RURIE Xelisi= 2200] 3= 55 225
7 Ef 2 08
L2zt HutEel Z2o| sl 291
SRR R(R[EEH]) SERE|- QR 0| ot B (XR £5Y 29 118
HIAPMR[Z(X 2] ZXie |- obzlof st il 2 78 0is 45 184
HPMR (X 2] SXie|-omie|S Bigslis M2 RI0| XZe7 OlH| 46 189
SRR [R(R[EEH]) SARE|- QRIS HHsls TEeRe| 25 89 365
SR [R(R[E2RH]) SRR RIS 3let 2H| BE 16 6.6
HAPMR [Z(RERH]) SRR O URIE Xelisk= 2200| i 13 53
7EF 6 25
1. 25 Ch AREQI MSQI2{o| Siyma|xt SjEio} WAIMK|R EXTalo| Mt
2. D O}, FEHMQl WS M B2, AXMOI MPQIo| Hutmaly|, HYmalklel XE 25 5
i 2250 AYe oEI|HO Fo, XAHYE YAMXE X XgHH[Q FHUI.QHH
™IS Fofot= QI Uyst Fro|NZAY it XUo| 23.272, 8EE0| 0.0262
2 QostL}, I|HYIETIr S5HG We BHO| Qo] BMo| Xjofo] AE 4 O XtHW Q09I
298 MMEUGU<E 26>. YAHUX|E(X|E%FY])o] SHHUIY.QPHUT Xfjale] QM2
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B 437 X0 o2 25 32 o27[#e] YAMX|=(X|=E]) SEE|-FEH2E
Aalisk= 221 (N=244)

- SRR REH) ] HEo EAHEAN132) oRiE=RRI6)
T spelopma| xpf ool WEE)  HIE%)  UEE)  Hig%) W@ HIEG%)

1 HZolHo| 2= 19 39.6 43 32.6 28 438

2 Malisk= 22l0| 8z 14 29.2 31 235 10 15.6

3 TEQIHO| XA Oy 4 8.3 15 114 9 14.1

4 HEH2|XE 23 5 104 20 15.2 1 1.6

5 A 78 0E 3 6.3 11 8.3 1 17.2

6 s YH| BE 3 6.3 12 9.1 3 47

7 7|El 0 0.0 0 0.0 2 3.1

mapy, MEJte] XFHE 1299t 249E ‘MEBAUH HE/, Xsjots 20 ¢0Z

SULTHD, MBI WAMALE 3297t ‘EEUX M| LX'2 FULIHOL sl
SN Y AN 0SS SO ¥R U2 Xo|E HACHIY 4-8).

60.0%
= SO mUAMMAR = O|EHEE|Ab

Chi-Squaretest : P=0.026

40.0%

20.0% 1r2s

15.2%

10.4% 8.3%

0.0% -

BEECXE B ENA ®H A" OE HEQUHL B2F  HMaliste 220 gis

T2 4-8, XiZiofl M2 22 E01 JfEo| MANRIR(XIZAH]O| EAER-OFTEIE Ksishs 72 29
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MUtsol FQo| XHER WAMXE U XEYuo BUM
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-

T 8 Apgukol

H 43 X0l oiE 2Lkt MEEQl oz Tze| WAMIX|I=(XIZFH]) SEE|-rE

2|2 XNaliskE 22! (N=244)
. A WMX [2(X IS 2] HZo4g) HIARAIAK132) ofsi=2[BIX(64)

T mxmeloremE| REH 291 W@ HIZ%)  WE®)  HISO)  WSE)  HIS®%)
1 HZQlEo| 22X 19 39.6 40 30.3 30 46.6
2 TEQIHo| XA OlH| 10 20.8 24 18.2 12 18.8
3 HAA Y 7™ olE 10 20.8 19 14.4 16 250
4 HEH2XIE 2 5 104 23 174 1 1.6
5 4uE »H 8E 1 2.1 14 106 1 16
6  Xallsts 29l0| g 2 42 10 76 1 16
7 7|E} 1 2.1 2 1.5 3 4.7

WALMKE P XIBXH BUH MUY HOURAY M2
SR YALMK|Z (X BYH)O SUU.QAUUS Yot
U FY Olg, Moo XA UHE S

o
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*

e, IO AW 149/ MEQHMe| HEOZ OE SUSHI, MEoe ojstg
eoXof s 29, 3=t FUNRL BEHSXHY BXO| Oisi HAAIL 20%
(15.2%), ™EYIt 5%(10.4%), <A%SAIF 1% (1.6%)22 T HIE&Y| Xo|Ft
U2e Hel F9

60.0%

mEHFE2] wmUPARAAL e|=tE 2| A
46.9%
Chi-Square test : P=0.006
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40.0% |
25.0% 25.0%

20.0%

0.0% ’ . . T

BEFOEIXE £ EHHA 2 - o= HHA 2 7™ o=
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MO 22 10%(20.8%)° ST YHH rAPMAIE EE | HEYRL Eerot I3t
H J|ZMY| 26%(19.7%)% S o
of XtHQA Y SX|H4 DG Rt 16%(25.

60.0% =
mEEo| murARMA} m o|atEa|Ab Chi-Square test : P=0.008
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1 J=208 Y 122%‘(68.2%), WES BIOXS
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SHMOZ QolotA| Xfo|7} UEptoLt, AtgEM(scheffe)g ol 2 WY 0|2 %ol
o FBoINE SHXMOR QofBtx| FUTHE 4-49).
H 4-49. Xzl M2 UAMRIE(R[ZEH)2| QFHShl SEXR1 2| Hot P (N=244)

HZof48) HIARAKIZ2)  ofBi=aleixed) P value
=% PHMsln F2XQI wa| ot by
Mean SD Mean SD Mean SD ANOVA

776 180 773 176 8741 172 0.0009

AR |z S22t SAE 2

02

864 192 754 198 820 186 0.0037

SN MBS AR WAMIR|R

3 St maes slojesiol Ol 750 206 792 172 805 202 02847
AMMXIE B ADBAIR wT
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YUK 2= 2Ye, €&, 05, %%(%E) S5 ZF 919 HIrg=oM =)
I|(medical device)2 2 97 E= MIE W1 AY, 8I|I|= 2 FMEE Y

=T O SEEF MAPE ofEEo U=, Y 4
45a)°ly, FAHUXEHH = O F 35822 EREHU. €29 FL 458 ERNAL
SAOl 2171 £ 42 SEER(SEXILHYR7] E= XY d=I|I])F U
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H FEU2 = RPC(Radiological Physics Center) §9 Z|#& $3F XWH w3 J)

HMOZ O|ROX|1 ALY, FFOME PAMUTFH|IY X 2HH[7} RF IR(ME)R 20004

of 2ot EXtHZ EYTH Qe ME He| XWOM @2 Ed OB, TRR1999YE

9|3fo] HSE(Health & Safety Executive)flXd XYUFAX O|E F HHAUYYE YOt

4 A, fFEUM GAUX Y FeHor AR MNYLE HHAEO Us =t LT
x

A, S, =E2Y0] YEOIT, Q3] FQ WAMTITIYH|(Y SLYBYH)E K, I|

7, WX W HYFAKE S WHAT Rl oy O|FOX|T, Fu| FEAAL Ay
AT EE S49RYUY 39 UTATFYBIUAYUL Fo ABY oYM FYYI

T
O ACIT UTH UIE HAMX|BAH| QHMBL WXFHOLHMHO| oo YUXQHHSIUY
I Qon|, WALMXIZXHIT} ¢xte] X0 A§EHE 92|29 AT T

- 115 -



ST WXIOLMO| THSH RAZHO| OISO} UX| GTh, WALMK|ZH| FEWAL Al
u'-_g: o

(manufacturl ng (sale) (use) (disposal)

K Z=FHmanufacturer) Ihof XH(vendor) A2 KH(user)
: . > < 2
Alzt F CHA| (pre-market) Al = CHA| (post-market)
VNS HAE NI S0f of 5
(%xl'gdu‘.)_l'ﬁ‘?‘l%il N AEpE -
A LA TR ALS 59| 571 ' )
(IS =MD N, B RSASM, YA ol = 7|7
SIF =N, HEBRAY S AEMT ShERESMEa & A8
N ' 7 J
¥ = B REI
— Hckehaz W
CEEE R o )
eI HE-+ FF571 ' dZ 2 fAPE A
(3= ARZZI Mz ES57L A EA 20 R 23, #7148, 2 LA
5 HA \ /
J
. 8-
's y 'S p
2EMH ZOIHZEE DO
[(F2 E=)ra s ) 20 H70) et 2B E D
= . :
O 5-1. U AKX 2| U ALE HX}

YAz FEUSY R AWUYE M T MIUHY I|Fdr FLof| gk oot
HXY HASIH AN I|AY oM E Fro|EarIoly Ao o|§ FAIStD AY. IAEAY
WHOSF Z2 247|oM e YAHMF Y8 (radiation oncologist), Qe E=
olstE8Af(medical physicist), YAMMX|&Af(radiation therapist) 9 HAHMX|=
oY HEIrO| it HEE 242 4o HASIRH. 9= F¢ IR(ME)R 20009, 9|

Do Y2 HUEUY JpoIEZUAM OIF FWASHD UL, 5I LR FL FAUXELY

[)

BUE Mt GBS0 HO| WAMAZEUUAYULS WX, 'YAMXE oIAD WX
S o9t UMBANK WOl JO|SAQUL WUSUO, WAMXIZY AW MUY
of eygrof tiey MASHHCH, QU FO UL UGOl FHOl FAEO| U O, drAl
MXZ B MUY gwol Hu| I, FUUY 5 UL AROYI UHE O Uof

4R
g
re
=
oo

ALMX|RO| QoM HY PRI WP Yot
2 TSN FASD ¢

o Iy MBS YOS I

of HAIEO] YUK YC. FHI|L
Moz o MBSO Ayl

rir
po
E
ng
o
T
g 3
rx
e
HuU
[
> o

r
N
)
]
o
-0
rd-
4z
=
re
o&
ol¢
)
0

r

- 116 -



M

A
ok

Kl

=

tH
=]

oz

Medical Device Reporting

—

—

PAMMX|Z (FH]) B

o
77159l BEg BT} O|ROIXD YOH, N

of 2Bt FDAIL 9|2I|I|2N REG 3
oJs| WrAMMX|B U T3t

e

uo
olJ

HH
[=]

IR(ME)R 2000

—

—_

9 FL
fol= IRR199° 23, Y| performance4 ¢t

MDR2002° s 251 .

HoIL ZYol U0l o o

go

o) 27|7| e

—

—

2|Lpet

o

o L |

—

—_

A A
o

=
os I|7|H Zyo|t

[=1¢

Mo aer X
OHAPE R

2 HA

o

HDOIT QELtEt WALMA|E

igr HESH W H2HA|

Bl

o
[

PAM K| 23] 2]

d
o

mporer X} BREC,

17 -

0% IHEY.

|

-
[

o
O A J|=Xt2 2

@ x|



= FARA
b
-I o
o]l A
FD
=
|§
7
o=



Y SEAY dd 2dM (20109 USEFA). HARXR, FTEUSIUEH, =UYMEH,
2012 Dec. 182 p.

TIIYP MY, WAMX| 22 o|3}j [Internet]. Available from:
http://www.cancer.go.kr/ncic/cics_a/03/034 /0341/index.html

dils o 7%, WX M2 ¥, Mo%N. 2006 Nov;149.

LM, YAR OfCEEAR mSXiofl 279 Y WA, AYgRA 2002-07-10. Available from:
http://news.naver.com/main/read.nhn?mode=LSD&mid=sec&sid1=102&oid=
001&aid=0000204268

L 9 179, FAR Qg B2F R AAPIEHE. =AXEA[I|sH. 2010 May;306

ot F ool 20119 MEXF XA X

HEH. WAL FH|Q TUDp o et A [MASY =3]. FHEE: UHTtid,;
20009.

T 9 2%, SA4THotw MEIEHO, X|g§ WA 71719 AMXE JHE. T AXfRMH
2011 Feb;41.

O8E 9 5%, MSUuFY YAMFTIELY, (1 H1M) Xz PAMI7|Y S48 4E M
T A B AN H-S AT I|UrARL, ot UXEQPHI|I& Y. 2008 Mar;65.
q8ZE o 79, MSHSuUFH YAIF L, (2K E0M) X|E§ HAI7[9 Sdo 4E

W B AYNAHY L-Z AT J|UrAL, St UXEPMI|E|. 2009 Feb;59.
o= o 9%, MUY, Xgg YAI2|9 4o TE MF R FT ENAY TS AT
J|UrA, ot X oPdY|& . 2010 Feb;97.
, B, oty WIeRPHoNY el TEM ZW AFEHAMYALAY. 2009

r_>:

K

ARl USLERHY oUF = RI|IIZ AN HEE, HAFEFT R
JHgoll oish. AU T, 20109 7. Report No.:072

o|g717] X MUY Fol MEqS I FRUSY I|FO ;e HFY. Y2 FHLFH; 2004
| 128, THLEFHTY M 1693,

o|g7|7| £X¢ T AW FH o UTt %, AFAAFTUHA A H2009-1642.

9Jg7|7|19] FAU-APol W JI2HQAU Argoll A [Internet]. UE: PMDA; Available

from: http://www.pmda.go.jp/operations/shonin/info/iryokiki/guide-

O M
o
o%
M
HT
[
1o
[l
>
FO
ol
1o

line/iryokikiguidelinel.html
ojgtHo U°IMQ TE§ HAPMO o] woto], UR: FMLFY; 20079 3. HEARK
0328003 %.

- 119 -



ol27|% BEOIA WAMAIEFu|S| OMEID TEN ALguer

=

OIM’d 2| 15%. 2ig U MUZOCF PAIY AW SHY HAIE L. UFAUXHATI|ISY.
2006 Aug;173

URYAMMF Y GIOJEHIO|A AYL], A= [EH i G e i % 0 200947 7 Ik A ey (M
FYAMX| gAMLl 2009 FHI|RLXXAIED), Japanese Society for Therapeutic
Radiology and Oncology (JASTRO). 2011.

U2 YAUXEFRHYUY. IR LR (MUK EERERNE). Y2 WA
MX| g FEEU2I|4; 2004 Oct. 4 p.

UE FAUXSFEUHUY, L2ootZ2|oty|, UZOoPYAMLY|, UBYAMI|A Y, U2YA
M58y, URYAMFTFYY. YAUX|RM2 gAtd HXE ot U= NN AT
2 . Japanese Society for Therapeutic Radiology and Oncology
(JASTRO); 2005 Sep. 34 p.

T2U 9 17%. SAHY AWAN HelE Bt U AXHAHEI|=H. 2008 Dec;115.
2. BAUXE YD O, FHALYHE, 2003;18(4):22—27.
HUZT 2] 10%. YAXgY FSHUY HAHE FES AT AR MAH. 2010 Jan;171.

[l
It

o 10%. WM WAHSSO WANY WIS 9ot WM. MM, 2010 Nov;115.
X8 20124 6 7IE
. IO RO UGEA U BAYOr AT [AArerS]

re om B4
=
ot

rir

o

% 2]. M&: M2Ugtu; 2006.
SH. HHergARIFFeeX]. 2008:74-5.
About HSE [Internet]. Health and Safety Executive (UK); Available from:

<

http://www.hse.gov.uk

About Us [Internet]. Health & Care Professional Council (UK); Available from:
http://www.hcpc-uk.org

ACR Position statement on Quality Control and Improvement, Safety, Infection
Control, and Patient Education, ACR resolution 9, 1998 - revised in 2008,
Resolution 1e)

American Association of Physicists in Medicine, professional information report
calendar year 2010.

Annual report and accounts 2011/2012. Care Quality Commission (UK); 2012
Jul. 120 p.

Ballas L.K. et al., Radiation therapy facilities in the United States. Int J Radiat
Oncol Biol Phys. 2006 Nov 15;66(4):1204-11.

Becoming an Oncologist [Internet]. The Royal College of Radiologists (UK);

- 120 -



ita]
kl
Ao
ek

Available from: http://www.rcr.ac.uk/content.aspx?PagelD=60

Bloomfield D, Davies S, Ebdon-Jackson S, Graveling M, Mayles P, Murray M et
al. A guide to Understanding the Implications of the Ionising Radiation
(Medical Exposure) Regulation in Radiotherapy. The Society and College of
Radiographers, The Royal College of Radiologists, Institute of Physics and
Engineering in Medicine (UK); 2008; Report no.:BFCO(08)3.

Bogdanich W. At hearing on radiation, calls for better oversight. The New
York Times (the New York edition). 2010 Feb 27:Sect. A12.

Bogdanich W, Ruiz RR. As technology surges, radiation safeguards lag. The
New York Times (the New York edition). 2010 Jan 27:Sect. Al.

Bogdanich W, Ruiz RR. Radiation errors reported in Missouri. The New York
Times (the New York edition). 2010 Feb 25:Sect. Al17.

Bureau of Labor Statistics (2010) [Internet]. United Stateds Department of
Labor (U.S.); Available from: http://www.bls.gov/

Device Bulletin: Reporting adverse incidents and disseminating medical device
alerts. Medicines and Healthcare products Regulatory Agency (UK); 2011
Mar. 26 p.

Donaldson SR. Towards safer radiotehrapy. British Institute of Radiology,
Institute of Physics and Engineering in Medicine, National Patient Safety
Agency, Society and College of Radiographers and the Royal College of
Radiologists 2007.

Duffey RB, Saull JW. Know the risk: learning from errors and accidents: safe-
ty and risk in today's technology. US: Butterworth-Heinemann Publications
2003.

Fraass B, Doppke K, Hunt M, Kutcher G, Starkschall G, Stern R et al. Quality
assurance for clinical radiotherapy treatment planning. American
Association of Physicists in Medicine (U.S.); 1998 Oct. 57 p.

How to Market Your Device [Internet]. FDA (U.S.); Available from:
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/HowtoMar
ketYourDevice/default.htm

How we do our job and Our inspections [Internet]. Care Quality

Commission(UK); Available from: http://www.cqc.org.uk

- 121 -



o|R7|s ZHHOIM HAMMR|ZEE|2| oMSlD 28X AlZEet

[

Huang G et al. Error in the delivery of radiation therapy: results of a quality
assurance review. Int J Radiat Oncol Biol Phys. 2005;61(5):1590-5.

International Commission on Radiological Protection (ICRP). Prevention of acci-
dental exposures to patients undergoing radiation therapy. Elsevier Science
Ltd; 2001. 35 p. Report No.: 86

Kutcher GJ, Coia L, Gillin M, Hanson WF, Leibel S, Morton RJ] et al.
COMPREHENSIVE QA FOR RADIATION ONCOLOGY. American Association of
Physicists in Medicine (U.S.); 1994 Apr. 41 p. Report No.: 46

Leer JWH, McKenzie A, Scalliet P, Thwaites DI. Practical Guidelines for the im-
plementation of a quality system in radiotherapy. ESTRO; 1998. 86 p.

Medical and Dental Workforce Census (UK); 2012. Available from:
h ttp:// www . ic.nhw s . uk / cat a-
logue/PUB05221/nhs-staf-2001-2011-medi-dent-tab.xls

Medical Devices Classification [Internet]. MHRA (UK); Available from:
http://www.mhra.gov.uk/Howweregulate/Devices/MedicalDevicesDirective/Cl
assification/index.htm

Medical Device Directive, Council Directive 93/42/EEC, European Union direc-
tive, 1993 Jun.

National Radiotherapy Implementation Group. Stereotactic Body Radiotherapy
Guidelines for Commissioners, Providers and Clinicians in England 2011.
National Cancer Action Team (UK); 2011. 37 p.

Network Radiotherapy Group. Quality Management System Policies and
Procedures. Greater Manchester and Cheshire Cancer Network, NHS (UK);
2010 Jun. 40 p.

NHS. NHS Staff; Belletin tables-NHS Medical and Dental Staff (2001-2011)
[Internet]. Health and Social Care Information Centre,

Smith B.D. et al., The Future of Radiation Oncology in the United States From
2010 to 2020: will Supply Keep Pace With Demand? ] Clin Oncol
28:5160-5165

NHS. UK Outpatient statistics, 2011-12 [Internet]. HESonline (UK); Available
from: http://www.hesonline.nhs.uk

Norwegian Radiation Protection Authority [Internet]. Norwegian Radiation

- 122 -



ita]
kl
Ao
ek

Protection Authority (NRPA); Available from: http://www.nrpa.no

Pennsylvania Code, Commonwealth of Pennsylvania (U.S.).

Pennsylvania Patient Safety Advisory. Errors in radiation therapy. Pennsylvania
Patient Safety Authority; 2009;6(3):87-92.

Public Health Law, New York State Department of Health (U.S.).

Quality assurance in radiotherapy. World Health Organization 1988.

Quality Assurance Team for Radiation Oncology (QUATRO). Comprehensive
Audits of Radiotherapy Practices: A Tool for Quality Improvement. Vienna:
International Atomic Energy Agency (IAEA); 2007. 94 p.

Regulations No. 1362 on Radiation Protection and Use of Radiation (Radiation
Protection Regulations), Ministry of Health (Norway).

RPC: General Services [Internet]. The Radiological Physics Center (U.S.);
Available from: http://rpc.mdanderson.org/RPC/home.htm

The Code of Public Health, France

RPC webpage newsletter Volume 3, Issue 2, The Radiological Physics Center
(U.S.). 2004 Apr.

Smith B.D. et al., The Future of Radiation Oncology in the United States From
2010 to 2020: Will Supply Keep Pace With Demand? J Clin Oncol
28:5160-5165

Summary of Incidents and Complaints - Radiation Control Program [Internet].
Texas Department of State Health Services (U.S.); Available from:
http://www.dshs.state.tx.us/radiation/incident.shtm

SUBCOMMITTEE ON RESIDENCY TRAINING AND PROMOTION. Essentials and
Guidelines for Hospital-Based Medical Physics Residency Training Programs.
American Association of Physicists in Medicine (U.S.); 2006 Aug. 78 p.
Report No.: 90

Svensson GK, Baily NA, Loevinger R, Morton R], Moyer RF, Purdy JA et al.
PHYSICAL ASPECTS OF QUALITY ASSURANCE IN RADIATION THERAPY.
American Association of Physicists in Medicine (U.S.); 1994 May. 64 p.
Report No.: 13

Texas Administrative Code, Texas Department of State Health Services (U.S.)

- 123 -



o|R7|s ZHHOIM HAMMR|ZEE|2| oMSlD 28X AlZEet

[

The Ionising Radiation (Medical Exposure) Regulations 2000, 2000 No. 1059,
UK Statutory Instruments.

The Ionising Radiations Regulations 1999, 1999 No. 3232, UK Statutory
Instruments.

The Medical Device Reporting (MDR) regulation, 21 CFR 803, Food and Drug
Administration (U.S.).

THE NATIONAL RADIOTHERAPY ADVISORY GROUP - WORKFORCE SUBGROUP.
RADIOTHERAPY PROVISION IN ENGLAND. National Cancer Action Team
(UK); 2006 Nov. 60 p.

The Society and College of Radiographers (SCoR) and Institute of Physics and
Engineering in Medicine (IPEM). Report on the Census of the Radiotherapy
Workforce in the UK 2011. National Cancer Action Team (UK); 2012 Apr.
6 p.

Williams MV et al. 2007 Radiotherapy Dose Fractionation, Access and Waiting
Times in the Countries of the UK in 2005. Clin
Oncol(doi:10.1016/j.clon.2007.03.011).

World Alliance for Patient Safety. Radiotherapy risk profile - technical manual.
Switzerland: World Health Organization (WHO); 2008 Dec. 53 p.
WHO/IER/PSP/2008.12

Yeung TK et al. Quality assurance in radiotherapy: evaluation of errors and
incidents recorded over a 10 year period. Radiother Oncol.
2005;74(3):283-91.

HRY (UAY), WE M 1453,

ERiL (Yad), HE M 2052,

EHE M TN (ASHAEAA) N 30%, MY M 2052.

AR AR F B B (YA X 4], THLEFEE Ml 752,

SO R A (R YAMIIATY), HE M 226%.

- 124 -



T
I+



o|27|= 2EollAM LARIR|

pwd  n Fgo S
ﬁ R4 o 100 ol H mﬂ ar
Ty —
fol ) M: o) S A Uo wxl_.
oF o7 IH _ e VY Hm_ -
el fujm m 1 = =
ol oo = Ul = ulo J
o KO = < = 0 ujr -
On_ MH ol K or Ul IH Ll_._ — u|
10 R x M I N~ oF o
oz X =g T T oo m 2 =
0{0 < .= 7 o S izl i N
< — w5 = = oy O o X0 i
K b m._A o 10 m e A._ﬁ o o0 O_
ﬂﬂ n_.h > ok o A H W 4 K0 <0
S ojo M oo 1] T =]
ol XM r0OHgr T o H o HI
iof Al 1o o S 52 =
<0 w5 o & o D 0
= {[m ol Jo < F
m [y o<k o o 0% W 7w W0 = K
o B oF 70 ol an =2 =
R ol Y K4 & KT w1 1 =) _ =
sl [OH Bl % S oo _ LR & a X
° = 1 =, 80 “ oo M b O tH [ K
a7 o3 of wm B go o ms . 5 @ o
T = T ol ol KO 1 e - oF
o W o ny ol 1o ol T O gy gl
= n 17 = = |_ T _
i oH 2 < A - 2am ¥ T
KO - o Al _.:_/L <H = 3 ~O = = N o
-t —t = < O
E 81 10 m._qe = _ A/ m Tl _um_._ _~ KO 1o ~ Ol
K wod X 0o e W WEM & - -
< Rlgror o e KO op WM O =X 4 5
+9 Hogu T @@ W_ < I WO Lo
o oo 1h % oF o X! Wl W o o T
ol D ool X6 X ! C
H ~ K ol o 0 KJ

20124 119

- 126 -

. ooo@neca.re.kr, 02-XxXxXx-XXxX

9|

=
L




A BAX| 2EH[S =Y 23 FT [1H~21H]

1 F5HHM = RelLtet FHHe =z HAMIX| s ™H|7F Hopt = AR UCtn M 2ZSHy
L7tz [ ]
© O NCHSICR(—1-1H e & 0|5)
@ ICHSICE(—-1-1H Y2 R 0|5)
® HHot =FO|CL(—-2H EE2E 0|3)
EES5ICL(—1-2H Ego = 0|5F)
® |2 FFSICL(-1-2H EF2E 0|8)
HSPAM = 2 ol=7| 20| EAMdX| 2 FH[o| = Q10| njCist O|f7F Foo|2tn
ct' StdUI? [ ] (-8 = 2 EE2E 0|5)
@ oAt FAE SoF YU +=E SO
@ H@ HUE JHXE =0[7] ot 4™ M
® YoATFo etz Qo A=A
@ °|=7|7| 2lAte| X|@ut nteoh B2 O E
® 7|Et (O]&7 )
1-2 HSPHMe 2t Q&7| 0 17F WAMX|E &7} £2l0] EXst 0|71 2A
ojgtn MZStHLII? [ ] (-8H = 2H 2&deE 05)
© =X} g o1 @ +=9F S0 =20 ¢ &
@ YAMMK|EFH E 4Xg S 25
® HAXZE HE5l= ME 250 £F
@ HAMKX|EE Q9 StXt A0 2 floid
® Z[Et (O] : )

2. HobHME F= QoM MzEE= YAMdX|2EH[S| I =UEe)at HHE X
XA ESOf ool oA Aoty []

@ M= H 80| o HESH O3 E Y UCh(=3H 222 0|5)
@ M= X 7780 HESHA OrELZ0 ALh(-38 2oz 0
s —2-
orr

S| el S)
® M= & #E0| H | OAL0] AX| ELCH—-2-1 =

=% =
@ M= S 80| o MESHA OrEEof RUX| RCH-2-1

2-1 FBAME SAMK KRR S0 PHRE HE U XY FHS0| MM
Al OFBE|0] QIX] 94 0|7} ROI0[EET MBI LN [ ]
© =Y M= H % s

- 127 -



o|27|= 2EollAM LARIR|

FENZE SO

o MXS
= 28¢

KO

_HL

F

@ Z™HE 2A=7|7[9 HWEEE

[t 7 x| A

=
=
ot

FH7F A

=
—

A X
2o

Ays

L

N
® 7|Et Ol# :

@ =9

t

KO

B. HHAMMX| 2 (%] 2

o Mo HAHIX = (K| 2FH)2f

|z 7] &

= 0
— =

3. HSHAIAM 2230 AA

=0 CHoH M350

[l ==k
<]

L{77t? 3-1HEE 3-3H7IX|

FO| Offottt 2oty

g
(=]

dael o

A2

<1

Rl
ir © @ ©
._w..___
ym ® ©@ @
0
»le e o
K
O 0 ®
ok
I e e e
o r
o0 i
g Ty oo
- m:_ KT
W o I
e N~ | L N
K &l 7 &
= ol ]| ™
Wa D oo
Rom o %
TR M oMo
= o K K K
10 T T 3
= I K
70 10 foid
Lo B B
£ MmN m

o Mo AKX = (K| 2 H])2t

|z 7]

o]
— =

4. FoPHAM ZF5t0 A

FSHAIL T2

2y

olo| 29i0jatn

8 8

pN|
=

M
Ol

2|

@ LARKXZX|ZEH])

.
=2
=

HREMA S Y

22|of Chel

O

@ TAIX=KZEH]) S22
@ LAMX=EX|ZEH])

@ LAREKR(K[Z

® 7[Et

M2olzo| xZe o)y

® YAIKZKIZEH])

'T'|L|'E

AMAX R ZZH) 2

A LIk

= o=z 7o Mol &
A4 Z
o™
~
o

5. oA 223t AA|

5ICtn

(L)

L2NG)

A

Toi!

@ AKX zEH FEa2 HE7IS 24

ol
—

X

ol

® MUK EAK=

- 128 -



T
I+

| 27|20 A AR Al

= o
— =

6. TOHAM 2FStT AA

0| O{lHs}Ct

5

3

of chsf ®n #

MLt

@ = O|FOX[X| @1 UACh(—6-1

@ O & O|FOX[X| 1 UCL(—6-1

PN
©

MUXE A

b

70

=
—

6-1. F{SHAIA]

MUk

@ A} o ZUHY S8 F4E E0aMA S FX

@ A 9N BLIEY U 238 =0

KIr
iy

0
K

oF
IH

1ol

-

joll

—

CIC}H
O o

SMA o Che

X

2N

® =

ok

SMA0 et ©

X

L

P 2HA et =2

o
(e]
(i

—_

At
At
E

ol o N
©® ©® ©

BHE A}

6-2. FoPHAME= EAp QHHE ZHOM YAMdX| = et

nl IH
ol Tof

!

A o RLEHE W 2HE 2ONAC
ol
=x

X} OFF LIE

@
@ =

g dE7IE 24

HLE

-
ot

o
F

n

=

@ LAUX|E AL

P

o
=

RS x|

e
o
—

lof EA

(=3

EIE

© AKXz 22

® 7[Ef

OojLt

MUK E aPEO| M BXA ALY

S8}t ctn Tk

H}
[=]

7. HBHM =

Ho| AgHt?

-
o

=13
=

@ |l
@ AL

g
SEA

Kol Al A

2t

g

8. HoMAM = SAXE IPEofM

UG LIF?

Z 0|33t FHAIR2)

ol

=12
S

[}
Tl

@ 8Lk (-9

@ ULt

- 129 -



Ol A AR

il
il

= 227

OjLt

o}
)-

—

=)

20| 2 08FACE

FRALY.

-
(o]

FRRALY.
25 L7}

A
=

P AL
A% I 2 vt Y = N

—

FXFOI AL A

—_

.
=

2|

X
i

|

x
-

15 S0 21
ol &

ol=7|

o
(7 w=Fasty|

—

—

K82 oSS LI?

e

(0]
L

n
g =

ol F=A17| BIELICHE S ®7] 7t

CHEH, A

ICRP(International Commission on Radiological Protection)Of| A| #116t= BIAIMX| = 0f
o

&7 o|204x]
@ oj2 SZeA o|Fojx|T YLt

I

of
@ o= 7[ W J2oA 2En5HRALE

@ o= 7[& W
® 7|Ef (

ol
AA

oo

of M3

| -
M ARIS SXE Y dd=FUM oM 22

=
L

o|27|s ZHHOIA ZAMMR|

8-1. oA BAMXE AP0 AM
C. YArdX| =20l M EtXto| A&
9. HSPAM ZF5t0 A

@ HESHA O|R0{X|1 RUCt.

10. Cf

or
100
1o
EE!

10-1. HHAFM A2 2

"7

O

t7F O|R 01N RA=7+?

AHZ

of

.
o

a HAof Cf

Jjo

=27

of s HEBIp

- 130 -

Metzh E[of =717

=}
—

off CHoH

YAIXEZ HEAES| 7[5 M
MEXE "

AR =

=13
=]

)
©)
@

10-2. HHAFMX|2 o



T
I+

O 0O g o
T
NN
EITETY
0% o3

+ 1=

N 10 3r

N oe =

s o -

_ jol

S X

ml  RT

i zo O

E_Wom

EIES

Al 7R

meﬂ_/__._

Ma:ME

O g T =

~ n_|._HA=_

® O = 5
< o5

ofr Uo i m
il o

A oo ox

oo o

K — iy

Jﬁ._o_._uo

JETE
o =<

— 70 _.mM

ﬂlﬂu_.

MW o <o

Koo

Tl od of

H.._Ala_.:_._m_..

0 K O

DEEAEDRC)

10-3. HFAFAIX| 2

~
N Oooo
o
~N
1/
o
ol
H
E_E
o
Z0
<
I+
o
o = N
U I VR i)
B2
o o m__._r..___
|~ i <F =
T = _ <
oy [
gz 3
B KX
< e 2
o BN
B =
%Emﬂ
on = M
gorrmy ™
{+— Hlio
_ o &
< oo ol
Ho <k oF
o7 or op HI
= T B &
KO KO XF XF
MBloasas

100

10-4. BIAMMX| &2

WDDDDD
(el
~N
1
o 5%
B0 =
T
Bl N o
™ 53 W
w J—
C R
nl © 4
E Koo
LI 0]
Hl 7m|P
— = X N
Tl & =
IR
AR A N
go| o3 M < &
= H W & o
H%%Eﬁﬂ
i of <
B N TR0
s o U g
ufd
M o Al
n_n_ol_wn_
< < < < <
[CANOANOANO NG,
Blasasa

10-5. HFARAM%| 2

m_ O 0O O O

H

™

1

o

_|_l

W o

A

o3 |_.__.|_

1 {0

35
T o
o %0 N
o WOW g
o~ W~
ﬂo.o L_M *w_ _._.___._._ N
o | 03 K
ol v KRR

oA H
____Wo T I o o
4/° 2 oy
—_— -~ - S _
< | KR gy T
of | 5 N = r
uu oo — ™
ol o KX i
Rogr Wz
o Kog
53 =0 0 =
< g0
s B F K
zZr T ok
o ofoT
b T g
405w
< ¥ < M
ol i K | 10! K
Bla s & s

k-1
2t

Xt 9 X 29IA

3

g
[

10-6. BIAIMX|E Al

E O O
or
o0 S
fol _L/__
o
_ | o%
S |
ol |
Joir ._Mxe o
K| N
oF | o
i | oF of
K | o wl
oK M_.__ [H
g o
—_— I.||_
ol mﬁ Hl
RO T
o1 °F
X on
oF 0
&0
ks _._.__
o K
KK
o | ol
Bla s

- 131 -



o|27|= 2EollAM LARIR|

ol
N/OOODOooDoaoo of
1)
K-
ofu
&M
8
or
100 mi
W_ o M ﬂo
ol | 0 ~ o o ~
S .m_u oo = ot Jd S =
Lt I R RS s 1o s ot £} ©
Ry * Ay T o Ru oK
_._._° m OM H o~ m _._._._ H N |_|__.._ _.L/_L |H_
£ e N R (R = 1] a
H B ROTAT L E O H o; R <+ g
o -~ O W = o 5 F T —
o il H T zH 8 & % do M m_Am | ol =
g m T
O R R R R o X — K4
T R W ook B W B g L oK
ml | o —
TR I T T = R e O
| (B BB H o<W D L I U A Y
sy mom K Ao HTE o Mg
ol 30 | Komo@m o4 % < RO " 3T g 4r fol ol #l
a0 of W T O R oo wW R oom jol - do = o A M
_ W E T T ow om o K Ar Ko nf| X S
S ) = 5 5 5 < ¥ E] ._._.._ﬂuo v 10 of of MO ol
= o = = i nl lrh o O Ol W D.O =S
= R EEETE 5o o P = ¥R I T Ha_
L] e e o R 2 X T KOKO S
R oy - o ok I oW oM oM < = D0 ooy
J mW o of of of R R R < n L__Eﬂﬂﬂﬂﬂ
< R ro¥IPII
n Mo sssaee s s o =XIIIIZ
~ |..AI ._I./n_ul_u__l 70 [0 m0 [0 1O
=) 3 ToOO0O®®
o =

H3 BA|SHYH FAA L.

=

=

e

|

(=

- 132 -

of thsto] ERSICta MZEE[Al

F

2
4

F

4

YUK 2 (K2 EH])
Z

=]
=

g

—
o

—

e
o

® 7IE (2
12. FSPHIA
E (6)H



Soll

y

pru
—

|, =4, 2|z

g

ASEAIALE S & got0] FA[7] BiELIC

Aol ACHH AREA 7MWt FAAIL.

|

e

op1ol
oGy @ @
=i
#0
® ®@
)
0
m ® ®
ofolo
A3 @ @
riye: 1]
RINSS S @ O
ol i
o oH
=
> e
= H
o oo
pl - K
- [] ol ;
e - Al i
) 70 B I
u| KIr s o)
5} 70 =l o
N oy Ry ol
Ko = mURER oF
H Xl <l l ol
Rl < tTorTx 7"
70 o w0 [0 & 30 IH
) &8 & § @ ©

HE2}

13. WAMMX|2EHIQ| QFHBID BEH ALRS 950 WK, A

= ur ur —
= T = W
RF Sa=
m W
- —ur
XF
o K
B! d
o\
_
=
r
@)
_ _
| <
(<) xr |
bl I =
<X
IR L
= < [0 X W
0 o | &k 10 O]
S CH ICECONG)
K Ly
oK = &
oF ul| Ko ur
m_.__ jor gl O/L K
g LT BT
<0 RF B P
i <

- 133 -




o|R7|s ZHHOIM HAMMR|ZEE|2| oMSlD 28X AlZEet

a. ZLf olst2alA_
b. o= ofstER|Al_
5.2 2 © g @ EgHe_ 0O MIETHe_
M3 £ 4t C oIH HF_ © CfHL =M. ® d7I_
6.2 92 x| & O M2 QO R4 03Ut @ _O® 3F_ 6 @ St ® I
QOZU_ O35 O 05 0 dE. ® 45_ 0 42_ ® MF_
7. MAMXE 2] © 19 0|2 @ 190[4~34 O/Bt_ @ 3W0[A~5u Ojgt_
of (Qah 22
e @ 54 0|A~104 Ojgt_ © 104 0|At_
8. AI2 =9I
gy | O ST @ E2MEM. @ ZohtoE.
=
ST | @ AMolsLolE. © YMRKIERTI
(B8 ®7| 7|8)

9. HsHM ZRSAE R7|Ee| HZH WP WAtMA=| N
A= 2 HAUL MR ©
10. HahHA 2RSAE ol=7|Be| HZ W@ WAMKE | 5
<
2ASE B FYULTR
X Bt A|ZH LHO| MM CHERS| ZEAFERLICE X

- 134 -




HIOHS

gl 2013, 6. 7.
el ol 93510
gHn SRIRHARARY
ol Mo sZRAHAR AT £ QA0 YL
gamzoEAnYel Solgol 4YHel 2Ho=

E_ ) °A stel g 9"7788968"341175
APESHLE TORE 4 gl L, ISBN 978-89-6834-117-5

NEC/\ sg=zunczena

National Evidence-based Healthcare Collaborating Agency




	(완료)NM12_001_의료기술 관점에서 방사선치료장비의 안전하고 효율적 사용방안out 1
	(완료)NM12_001_의료기술_관점에서_방사선치료장비의_안전하고_효율적_사용방안
	(완료)NM12_001_의료기술 관점에서 방사선치료장비의 안전하고 효율적 사용방안out 157

