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2UoTNUa AKTLVOTTPOOTAGCLOG

» Awebvnc Emutponl PadloAoyikic Npootaoiog:
2UoTnUol AKTLVOTTIPOOTOOLOC - ZUOTAOELG
International Committee on Radiological Protection
— ICRP

» Aiebvnc Opyaviopocg Atoptknc EvépyeLoc - Baotka
MNpotuna Aodaleiac yia tnv Mpootacia Evavit Twv

lovti{ovowv AKTvoBoAlwv

International Atomic Energy Agency-IAEA

_Annals of the ICRP

The 2007 Recommendations of the International

ICRP Publication 103

Commission on Radiological Protection

"

IAEA Safety Standards

for protecting people and the environm:

Radiation Protection and
Safety of Radiation Sources:
International Basic

Safety Standards

||||||||||||||||||||

General Safety Requ|rements Part 3
No. GSR Part 3

ettt Ao Erpeiy Apbaty




2UoTNUa AKTLVOTTPOOTAGCLOG

» Euvpwmnaikni Evwon: Basic Safety Standards (BSS), Directives
89/618/,90/641/,96/29/,97/43/, 2003/122/, 2013/59/Euratom

17.1.2014 Official Journal of the European Union L 131

II

(Non-legislative acts)

DIRECTIVES

COUNCIL DIRECTIVE ZOl]J'59,IEUR}\T0M
of 5 December 2013

laying down basic safety standards for protection against the dangers arising from exposure
to ionising radiation, and repealing Directives 89/618/Euratom, 90/641/Euratom, 96/29(Euratom,
97/43{Euratom and 2003122/Euratom

nnnnnn
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» EAAada: Kavovicpoi AKtivonmtpootaciag:
E®PHMEPIZ THZ KYBEPNHZEQZ

THZ EMAHNIKHZ AHMOKPATIAZ

Evappovion EAANVIKAC VOROOECLOG UE TLG oo s

& Maprtiou 2001
ASE 9. Ta npaxndtou A X me EEAE 17 154ng SuveBpia-
ApB. 1014 QAAMZ NG MG 2111 Anpion 2000
Api. 1014 (0OF) 94 10. To apiy. MV106/197/2.6.:2000 éyypago TG EEAE

Eykpion Kovowajiv Acwvonpooraoia 1. To Y2/owx.3059/1.11.2000 éyypopo Tou Y. Yysiag,

14
01 YNOYProl anopaoifoups:
EONIKHE OIKONOMIAT - ANATTY =HE - AvtwaBioTolue Tv un' aply. 14632 (BOF) 1416/
14.6:89 Kot UMDUPYLK) NBHACT) KX EYKPIVOUYE TOUS

EPTAZIAZ KAI KOINONIKON AZGAAIZEQN -

YFEIAE KAI TPONOIAT KAVOVIO |0 AKTIVOTIPOCTANTAG OF SGAPIGYY TwY 03
.EW . v 96/29 Ko 97/43 Trg Eupeart oy we e£i:
GEex; Tou Gpfipou 1 1ap. 1, 2,3 m4 ou N KANONIZMOZ AKTINONPOETAZIAZ
1aaangaa <Eqapuoyt) Tou Koworwod Ataious, drug ZKOMOL

Tpononadiénke ue To Gpdpo 61ou N 1440119&4‘: uppe-
B O napdvieg Kavowopol anooxonodv aTmy nipoaTacia
Tox] M EhiSog amo keodha, ora UG KL o, , ayaBi ki nEpBiihoviog ané g empha-

) ::car'\ummé-lm g Eupuraiie Tpdnela Ensudice- 0K v v et OXTOVOPAMY 0 T0
- - ol S o o vzl Eqoboyos YFAL £0X0MOLan T cpnada s e Efow owTa:
TOM: (A7), ke T0Gp8po Batou N. 189211900 (A1) ) o 174 N, 1181/1981, . 15681985, N. 17331987

2 Trv 05ny{a96/28 Eupatdit ¢ 31.5. 1996 yia «Tov Ka-
Bopuoyd Taw Bacikiv Kavévaw aopdheias via TV Tpo-  MEPOL 1: APXEL AKTINOTIPOETAZIAL
TT00IG TG UYEIaG Tew EpYalopSAY KaLTOU TANBUODD 1.1 BAZIKEE NPOYNOOEIEL KAl AMAITHEEIZ




OL ApYEC AKTILVOTIPOGTACLOG

» ArtioAoynon @

» BeAtiotomnoinon

»0pla Aoonc AktivofoAioc



Ta Opla Adonc AktivofoAiac ya

epYal{OMEVOUC
ST o s
OAlocoun 'ExOson 20 mSv
Aéppa 500 mSv
AKpo 500 mSv
Poxog OPOaAipnov 150 mSv

(mSv: milliSievert) (ICRP 103, 2007)



Ta Opla Adonc AktivofoAiac ya

epYal{OMEVOUC
ST o s
OAlocoun 'ExOson 20 mSv
Aéppa 500 mSv
AKpo 500 mSv
Poxog OPOaAipnov 150 mSv — 20 mSv!

(mSv: milliSievert) (ICRP 118, 2012)



Ta ntpwta emdnuLoAoyika dedopeva

v' Merriam G and Focht E, A clinical and experimental study of
the effect of single and divided doses of radiation on
cataract production. Trans. Am. Ophthalmol. Soc. 60, 35-52,
(1962)

v Nefzger M et al, Eye findings in atomic bomb survivors of
Hiroshima and Nagasaki:1963-1964. Am. J. Epidemiol. 89,
129-138 (1969)

v’ Otake M and Schull W, Radiation related posterior lenticular
opacities in Hiroshima and Nagasaki atomic bomb survivors
based on the DS86 dosimetry system. Radiat. Res. 121, 3-13
(1990)



Meploplopol peAeTwv

v MKpR XpOVLIKN Ttepiodoc tapakoAouBnonc
(~8 £tn)

v’ MeBdbouc pe pkpn evoaoOnocio otnv
avixvevon aAAaywv otn dtadaveia tou
$doakou tou opOaApov

v TIoAU HkpO apltOpo atopwv pe doon pakouv
Tou 0pOaApoU pkpoTEPN Ao 2 Gy



Ta vea 6edopéva yia Tnv avaOewpnon Tou
oplov doonc yia to pako tov opOaApou

Table 2.4, Human epidemiological studies that support or question a lower or zero threshold model for

rachation cataracts.

Studies supporting a lower or zero threshold

Dagnostc procedures
Radiotherapy

Astronaut core
Atomic bomb survivors

Residents of contammated buildings
MNuclear plant workers

Chernobyl nuclear accudent

Medical workers

Studies guestioning lower or zevo threshold
agnostc procedures

Radiotherapy

Nuclear plant workers

Elein et al. (1993)

Albert et al. (1968), Wilde and Sjostrand (19973,
Hall et al. (149949}

Cucmotta et al. (2001), Rastegar et al. (2002,
Chylack et al. (2008)

Minamoto et al. (2004), Nakashima et al. (2006),
MNernshi et al. (2007)

Chen et al. (2001b), Hsieh et al. (20010)
Jacobson (2005)

Dray et al. (1995), Worgul et al. (2007)

Worgul et al. (2004), Chodick et al. (2008),
Eleiman et al. (2008), Vano et al. (2010)

Hourthan et al. (1999)

Chmelevsky et al. (1985)

Voelz (1967), Guskova (1999), Mikryukowva et al. (2004},
Okladnikova et al. (2007)

(ICRP 118, 2012)
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Member States

Related Links

What is RELID?

Patients and Public List of activities

IAEA activity on Retrospective Evaluation of Lens Injuries and
Dose (RELID)
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RPOP Home = News
IAEA Cataract study - List of Eye testing exercises conducted

RSNA News

ICRP Statement of April 2011

. Regional/National .
Ho  Place (City, Country) Dates e Links
1 Bogota, Colombia 25-26 Sept 2008 soLac! RELID repaort Colombia
[English], [Espafiol]
2 Kuala Lumpur, Malaysia 17-19 April 2009 MAHMZ RELID report Malaysia
3 Montevideao, Uruguay 16-17 April 2009 oA RELID report Uruguay [English],
[Espariol]
4 Varna, Bulgaria 11-12 July 2008 MCRRP2 RELID repaort Bulgaria
5 Sofia, Bulgaria 13-15 July 2009 MNCRRP2 RELID report Bulgaria
6 Bangkok, Thailand 23-24 December RELIC repaort Thailand
2008
7 Buenos Aires, Argentina 11-13 August oA RELID repaort Argentina
2010 [English], [Espafial]

8  Kuala Lumpur, Malaysia 6-7 May 2011 MAHMZ RELID Malaysia
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ICRP issues statement lowering threshold for eye lens mart Card
There have been a number of reports in recent years indicating prevalence of opacities in the eyes of staff exposed to radiation levels below the Cataract ‘ a
thresholds as established by the ICRP (ICRP Publication 60 of 1990 and ICRP Publication 103 of 2007). The values for detectable lens opacities Study *

are: 5 Sv for protracted and 0.5-2.0 Sv for brief exposure. The 2007 ICRP report stated “However, new data on the radiosensitivity of the eye
with regard to visual impairment are expected”, and concluded “Because of the uncertainty concerning this risk, there should be particular
emphasis on optimization in situations of exposure of the eyes”. Posters

The Commission has now reviewed recent epidemiological evidence and has issued a statement after its meeting on 215t April 2011.

According to this statement, the threshold in absorbed dose for the lens of the eye is now considered to be 0.5 Gy.

Further , for occupational exposure in planned exposure situations the Commission now recommends an equivalent dose limit for the lens of the
eye of 20 mSv in a year, averaged over defined periods of 5 years, with no single year exceeding 50 mSv.

The Commission continues to recommend that optimisation of protection be applied in all exposure situations and for all categories of exposure. T T
With the recent evidence, the Commission further emphasises that protection should be optimised not only for whole body exposures, but also RPOP VIDEO
for exposures to specific tissues, particularly the lens of the eye, and to the heart and the cerebrovascular system. )

Archived News

News Events Newsletter Glossary Contact Us Sitemap Disclaimer Feedback Help
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(3) For occupational exposure in planned exposure situations, the Commis-
sion now recommends an equivalent dose limit for the lens of the eye of 20 mSv/

year, averaged over defined periods of 5years, with no single year exceeding
50 mSv.

stroke or cerebrovascular disease. From current evidence, a judgement can be made
of a threshold acute dose of approximately 0.5 Gy (or 500 mSv, see note about units
below) for both cardiovascular disease and cerebrovascular disease. On that basis,
0.5 Gy may lead to approximately 1% of exposed individuals developing the disease
in question =10 vears after exposure. This is in addition to the high natural incidence
rate (circulatory diseases account for 30-50% of all deaths in most developed
countries). The value of 0.5 Gy to the heart and cerebrovascular system could be
reached during some complex interventional procedures. Hence, medical practitio-
ners need to be aware of this new threshold, and should ensure that particular
emphasis is given to optimisation. However, it is emphasised that there are notable
uncertainties in determining the risks of these diseases at this level of radiation dose.
It is unclear from available evidence whether or not the threshold is the same for
acute, fractionated, and chronic exposures. For the present purposes, the threshold

dose 1s assumed to be the same for all three types of exposure (i.e. approximately
0.5 Gy).

(ICRP 118, 2012)



EAE

EAAnvikny Emirporrry Aropiknc Evépysiac

» Atopka Aooipetpa

» YIOXPEWTIKN AOCLUETPNON YL
gpyalopevouc Katnyopiog A
- Aooipetpo Zwparog: H,(10) (mSv)

- Aooipetpo Kapmou: H (0.07) (mSv)
- Aooipetpo AaktuAou: H,(0.07) (mSv)




EAE

EAAnvikny Emirporrry Aropiknc Evépysiac

»2015: Aocipetpo @akov 0pOaApou, H,(3) (mSv)

EYE-D™, Radcard

Optimization of Radiation Protection for Medical Staff
(ORAMED Project, FP7)



Atopka Aocipetpa

» 210 UYo¢ Tou ot NBouC EKTOC
OLKTLVOTTPOOTOTEVUTIKN G TTOSLAC
Evepyog Adon = Hp(10)/21

» Zuotaon (ICRP 85, 2000): AktivoAoyot/KapdioAdyot
oe EmepBatika epyaoctipla xprnon 6Vo docIpuETpwWY
CWMOLTOC

1. EKTOC QKTLVOMTPOOTATEVTIKAC TodLAC 6To UPOC TOU KOAAPOU
2. EVTOG OKTIVOTIPOOTATEVUTLKAC TTOSLAC

Evepyog Adon = 0.075 x Hp(10), 4 + 1.64 x Hp(10)g, 4.

(Clerinx et al Rad Prot Dos 129, 2008)



Etnola evepyog 60on emayyeARATIKA
eKTIOENEVWYV otn M. Bpetavia

Enepfatikoi AKTivoAdyol
KapdloAoyol
AKTWVOAGYOL

MNnoatpoi AAAwvV eL6LKOTATWV
NoonAeutég
TexvoAdyol

Texvikol

544
456
1178
2120
4581
590

29
11
19
21
30
2

©c » O O O O o

0.35 mSv
0.20 mSv
0.15 mSv
0.08 mSv
0.07 mSv
0.06 mSv
0.03 mSv

(HPA-RPD-001, 2005)



Aktwvoloyio/Kapdlodoyia otnv EAAGSa

Méon Etnowa Evepyocg Aoon*

latpol 0.36 mSv
NoonAguTec 0.14 mSv
_ Méon Etnowa looduvapun Aoon
Kaprmog 12.35 mSv
AAKTUAO 8.65 mSv

* Aooiperpoupevol pe H,(10) > 0.1 mSv

(EEAE, 2011)



Sdanchez R et al, “Occupational eye lens doses in
interventional cardiology. A multicentric
study”, J. Radiol. Prot. 36, 133-143, (2016)

v 699 Stadikaoiec (otedpavioypadieg, PCl, BaABidec)

v H péon toodVvapn 86on Hp(10) oto v oc Tou oTOoUC
£KTOC ModLac: 46 uSv/dwadikaoia yia to 1° kopdtoAadyo,

28 uSv/dadikacia yio tov 2° kapSdloAoyo kat 12 puSv/
Stadkaotia yia to voonAeutn

v 310 10% TwVv Stadikacwwv n péon tooduvoun: 100 uSv/
Stadkaoia

v Adon oto Yo Twv opBaipwv = 0.6 x H (10), (R>=0.59)
v/ 20 mSv/(0.6 x 0.1 mSv) = 330 Stadikaoiec/Etoc

(Schanchez R et al. J. Radiol. Prot. 36, 2016 )



Turkn emepBaon Evepyoc Adon | looduvaun Aoon
KOOETNPLOGOU KOPSLAC dDakoc ObOaApov

Me Nodia-KoAapo: 0.35 10 uSv 1.0 uSv
mm Pb, TvaAwa: 0.5 mm Pb

Npaéeic/Etoc 2000 20000

(Perisinakis et al. Phys. Med. 32, 2016 )



Turkn emepBaon Evepyoc Adon | looduvaun Aoon
KOOETNPLOGOU KOPSLAC dDakoc ObOaApov

Me Nodia-KoAapo: 0.35 10 uSv 1.0 uSv
mm Pb, TvaAwa: 0.5 mm Pb

Xwpic¢ KoAapo, lvaAla 834 uSv 251 pSv
Npaéeic/Etoc 2000, 24 20000, 79

(Perisinakis et al. Phys. Med. 32, 2016 )



O pOAOC TWV NAEKTPOVIKWV SOCLUETPWYV
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O pOAOC TWV NAEKTPOVIKWV SOCLUETPWYV
otNV EMEUBOTIKA aKTVOAoyia

» Ermuitpenel tnv AP n S0CLUETPLKAC
nAnpodopioc 6E MPAYLOTLKO
XPOVO HEoA OTNV ayyeloypadLKn
aibouvoa

» Emutpénel tn BeAtictonoinon tng e ¥
¢KOeoNC Ko TN SL0pOwaon Aabwv \f . O

J 4 J 4 - \'Jﬁ, l:/
O€ MPOYHOTLKO XPOVO e

» Emaypurnvnon kot aicOnon evbuvng yto XpRon TEXVIKWYV
KoL LEBOdwV peiwong tng d0on¢ aktwvoBoliog

» Zuo)Etion petaéu doonc aacBevouc (DAP) kat S6ong
epyalopHEVOU



JUUTEPACHOTA

» Mpoooxn oTLC APXEC AKTIVOTIPOOTAOLOG

» Meiwon aplov Looduvapung oonc oto pako
Tou 0pOaApou

» Xpron tou £181KoU OKTILVOTTPOCTOTEVUTLKOU
e€OMALOHOU

» ZUVEXNC EMLUOPPWON Kal EKTALSEVON OF
B£pato oKTIVOTPOoTAoLOG



Evyaplotw yia tnv npocoxn oac!

»Evwon Quowkwv latpikng (www.efie.gr)

»>7 NoguBpiou: NMNaykoouio HuEpa latpikng
DUOoLKAC

2aB6ato 5 NoeubBpiouv 2016, 19:30-21:30,
AiSovoa OAvurtia A
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