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Aoon lovtiCovoag akTivofoAiag

Ta nAekTpoOvia nou NPokUNTouV amno aAANAENIOPACEIC PWTOVIWV PE Eva UNIKO, NETAPEPOUV OAN TNV
EVEPYEIA TOUC OTO UAIKO KOVTA OTO ONuEio TNG apXIknG aAAnAenidpaonc, npokaAwvTac NEPAITEPW
OIEYEPTEIC KAl I0VIOHOUC TWV ATOUWV TOU UAIKOU.

To anoTéAeopa gival N anoppoPnon EVEPYEIAC anod To UAIKO.

H 1ovTiCouoa akTivoBoAia £xel (anodedelyueva) dUGHEVEIC BIOAOYIKEC EMIOPATEIC,

Aedopevou kaTta Tnv aAnAenidpacn Tng lovilouoag akTivoBoAiag e TNV UAN anoppo®aTal EVEPYEIQ,
ol BloAoyIKEC eMOPATCEIC NPENElI va EEAPTWVTAI AMO TO NOCN EVEPYEIA anoppoPaTal.

H anoppogoupevn doaon, D, o€ kanolo onueio P Tou uAikoU opileTal w¢ To NNAIKO TNG MEONC TIMAG
NG eveépyelac nou PetTadideTal oTn pada evoc aneipoeAdXIoOTOU OYKOU LE ENIKEVTPO TO onueio P:

T
Dp =%(y1am—> 0)

in units of Gray (1 Gy = 1 Joule / kg)

H doon ival auoTnpa kabopIoPEVO PUCIKO PEYEBOC Yia TO oMoio TnPouvTal HETPOAOYIKA NPOTUNA.



Aoon ovrilovoag akTivofoAiag — BioAoyika amoteAéopara

AkTIVvodIayvwaon: d0on TNe Ta&nc Twv NGy ewc dekadec mGy o€ kaBe eEcTaon
AkTIvoBepaneia: nuepnala doon TnG Ta&nc Twv ~2 Gy eni 30 nuepec = 60 Gy, xopnyeiTal
TOMNIKA

Ma napadeiypa, n TN doonc yia epana& oAoocwpaTikn ekBeon nou 6a odnynoel o 6avaTo Tou
50% TwV eKTIOEpEVWV eVTOC 60 nuepwv €ival LD50/60=4 Gy.

‘Ouwc:

4 J ava kg, N 1 cal nou pnopei va au&énoel Tn Bepuokpacia 1 kg vepou kata 0,001°C
XnNUIKN evepyela o€ eva avayukTiko: 150 kcal = 627 kJ

>UMMNEPACHA: N NooOTNTA TNC EVEPYEIAQC NMOU anoppo®aral €ival EAAXIOTN O€ OXEON KE TIC
OUVNOEIC UNXAVIKEG, XNMIKEC N OepuIkeC diepyaaiec. To BioAoyikO anoTeAeoua e€apTaral ano Tov
TPOMO Kal TOV I0TO NMou anoppo@aTal n evepyeia

Agv €ival TO N0OCO TNG EVEPYEIAC NMOU anoppoPpaTal Nou NPokdAEei BioAoyika
anoTeAEopara aAAd o TPONoC HE TOV onoio peradideral...!



Itadia BloAoyikng emidpaong
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Itadia BIoAoYIKNG emidpaong

) Xpovikn
Itadio ) FeyovoTta kal Siadikaoieg mov Aaupavouy xwpa
KAipaka (sec)

10181015
DLOIKO aATmoPPOPNCN EVEQYEIAG, SIEYEQTEIC KAl IOVIOUOI
asec — fsec

Etmtimmebo
opYyAvwoNng:

QATOMIKO

duoiko- 10-15-108 avadiataén SleyepPUEVY KAl IOVIOUEVYV HORIWY, OXNUATIOUOG

XNUIKO (fsec — nsec) SPACTIKWY eAeLOEP WV PIfWV KLPIWGS ATTO TN EPASIOALCN TOL VEPOL

1 L I

. 108-103 TTAPAYWYN ATUTTWYV POPIWYV, OXNUATIOWOGS BIOAOYIKWV SQACTIKWV
HOPIaKO XNUIKO

(nsec — msec) eAeLOEP WV PIlV, PAARES BIOAOYIKWV UAKOOUORIWY

103-104
BIO-XNUIKO - ev{LUIKEG AVTISPACEIG, avayvwplon Kal emMélopBwaon PAABwV
msec — WPE

104=107 KOTTAPIKOG BAvVATOG, HETAANAEEIC, HETAROAN TNG KIVNTIKNG TNG

KOTTAPIKO KuTTapIko

(©PES — UNVeEQ) KOTTAPIKNG Sidipeong, PAGRES I0TWY, aTTokaTaoTaon PAARRDV 10TV

108-3x10°? OPMOVIKGO ATTOTEAECUATA, AVOOOAOYIKEG AVTISPACEIG, PAGREG ayyEiwy,
YOOTEPIKO
i (€Tn) AEITOLPYIKES BPAAPREG, KAPKIVOYEVEDN

OULOTEUIKO




BioAoyIkn emidpaon o€ HOPIAKO EMITTESO:
apeon §paon TnG 10vTifovoag akTivoBoAiag

AmrotéAeopa:
v Opabon XNHUIK®QV SeCH®V
v' MeTaPfoAn pLOIKAV f/Kal XNHIKQV ISIOTATWV BIOAOYIKGOV HOPIWV
Kal HOKPOMOPI®WV
HE QITOTEAECHA ATLITA 1 YN AEITOLPYIKA HOPIa

«  ATTOPPOPNON LDsy o (4 Gy) eTnpeadel,
UEC® TNC apeong dpaong, 1 ota 107 atoua.

* H OxeTIKn onuacia TNS aueons §pAoNG €ival YIKEN YIa akTIVOROAIG
PpwTOVIV (eLBLVETAI YIa TO 30% TTEPITTOL TNG PIOAOYIKNS PAGRNG).



'Eppeon Spaon: PadioAvon Tov vepoL

APXIKA ATTOTEAEOHATA AAANAETTIOpAONC 10VTICOLOAC
QKTIVORBOAIQC PE YOPIA VEPOU:

H,0-> H,0™+ e,y > H + OH + e,

H,0> H,0'> H +OH

H,O*: IovIouEVa HOPIa VEPOL

H,O": Sieyeppéva popia vepoL

€ qq- ENELOEPA KEVLOATWMEVAN NAEKTOOVIO
H*: kaTiov bépoyOvoL

OH": eAevOePN pila vSpo&vAiov

H*: eAevOepN piCa LSpoyovoL



H onpaocia TV eAevBepwv pilwv

O 0pOC eAeLBEPN PICa AVAPEPETAl OE Eva EAELOEOO
ATOUO, HOPIO N CLYKPOTNUA ATOUWY, TO OTTOIO (PEPE
EVa AoLCELKTO NAEKTOOVIO Kal OLVETTWC
xapaktneiletar  amo  avénuévn  SpacTiKOTNTA
AVEEAPTNTOC €AV €VAl NAEKTPIKA OLSOETELO N
(POPTIOHEVO.

[1.X. 10V DEPOELAIOL

gvavril eAeLBepNC pidag LEPOELAIOL



‘Eppeon Spaon 1ovrilovoag akTivofoAiag

O1 o&elbwTikoI TTapAYyovTeEC Ao TN
PadioAvon ToL VEPOL dlaxeovTal Kal
AvTISPOLV PE OPYAVIKA HOPIA  TOL
KOTTAOPOL PE ATTOTEAECUa Tn Bpavon
XNUIKGWV SECUV.

ETO1, evioXLETAI Eupeca n §pAcn TNG
lIovTiloLOAG AKTIVOPROAIAG, KAl avfavel
n mmOavotnTa va TIANYeEl O OTI0IOC
KQIOIUOG EVOOKLTTAPIKOC OTOXOG.




H onuaocia 1N BAGRNS touv DNA

NapoT eéupeoceg, ol evdeifeic omt To DNA amoreAei
TOV  KpPioljyo oT10X0 TNG  lovriovoag BB P
akTivoBoAiag sival adiaceaoreg. M.x.,: p ¢ S a o Hydrogen

© Oxygen
@ Nitrogen
@ Carbon
© Phosphorus

ATToTEAEOHATA EMIAEKTIKNG AKTIVOBOANONS
(owpuaria a/microbeams):

Minor groove

Méon 66on oTtov mLPNRvAa yia Tn 6avarwon
KuTTapoL 1.5 Gy
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Akopa kai 250 Gy §6on o010 KLTTAPOTTAATHA
Sev Exel AmMOTEAEOHA OTOV TTOAAATTAQCIACHO
TOL KLTTAPOV.

Pyrimidines Purines




H onuaocia 1N BAGRNS touv DNA

H Bpavon XNUIKWYV SECUWY AOYW AUECNC N EppEeonS Spaong 10vTiloLoag
AKTIVOPROAIAC TTPOKAAEI S1IAPOoPa €idn PAAPNG pE ONUAVTIKOTEQQ:

- BAGPN N - Bpavon Kal TV

ATTWAEIC S5V0 KAWVWV

Baoewv (Double Strand
Break - DSB)

- Bpavon Tov

EVOG KAGWVOUL _ oOVOETN

(Single Strand

ovoTolxia PAAPV
Break - SSB)




H onuaocia 1N BAGRNS touv DNA

Navw amo 100.000 PAARec touv DNA onuEiovovTal KaBnuepIva
OTA KOUTTAPA TWV ONAACTIKWY ALTOYEVWC N AOYW TNG €TTidpaoNnC
ANV TTAPAYOVTWV.

1 Gy doong aro 1ovrilovboa AKTIVOROAIA (PWTOVIWYV TTOOKAAEI
mepiTToL 10° 10VICPOLS ava KOTTAEO (d=10um) kai, iIa TNG ApEoNCg
N Eupeonc dpaong, repittou 1000 BAGReC Paoewy, 1000 SSB, kar 40
DSB oto DNA (d=2 nm).

Aev eival OAeC ol PAGPeEC e€icov onuavTikeg !




H onuaocia 1N BAGRNS touv DNA

To KOTTAPO SIa0ETEl ATTOTEAECUATIKOVC UNXQAVIOHOLC
emdIoPBwoNC TNS PAAPNG.

o OSp0ouO0 TV SIAPOPWYV BIOAOYIKWY ATTOTEAEOUATWY ATTOTEAE TO
UIKOO  TTOOOOTO [N EMSIOPOWUEVY N QAVETTITOXWG
emblopBwuEvy PAaPwY Tov DNA, kal To €i60C TNS PBAAPNG TTOL
OLOXETICETAI KOAUTEQA MPE TA PIOAOYIKG QATTOTEAECUATA  TNG
lovTiloLOAC AKTIVOROAIAC (EISIKOTEPO TOV KLTTAPIKO BAvaTo) €ival
ol DSB kai o1 €0Tieg oLVOETNG cLOTOIXIAC BAARBV.

ApPQ, KPIoIWOC O0TOXOG: DNA, kpioiun PAAPRN: DSB




BioAoyIKn €TTiSpACN O€ KLTTAPIKO ETTITTESO:
mMOava armoTeAECATA

V' TOVISLOKEC LETAANGEELC
* Averituxwg emidlopOwpevec BAaBec tou DNA odnyoulv og petdAlaén
(aAAayn TnG aAAnAouyiag Baocswv)

*KaBnuepwva onpewwvovtatl 240.000 petalAa€els / KUTTOPO OTLC OTOLEC
npootibevtal 2.000 ava Gy doong

v XpWHOOWUATIKEC AVWHOALEC
* T..X. AepdokutTOapa mepLdpePLKOU QLUATOC:
Odényouv ouvnBwC og UITWTLKA KaTtaoTtpodn.

v’ Kuttapkoc Bdvartog
* XapnAn 66on: dtakorr KUTT. KUKAOU,

emidLopBwon emtuxng? -> KOWVEVQ ATTOTEAEO AL
emIOLOpOwonN avemtuxng? -> koBuoTtepNUEVN
VEKPWON/ATOMTWOoN

* uPnAdtepn 66on: un ertdlopBwotun PAABN DNA -> amontwon
* uPnAn doon: ektetapevec PAaBec oe DNA, mpwteiveg, evivpa,
HEUBPAVN -> VEKPWON



[OVISIOKES METANNGEEIC

o H avemtouxnc emdiopBwon PAARNS Tov DNA pttopei va odnynoel oe
AANayn oTnv AAANAOLXIO TV PACEWY KAl CLVETTWC METOANAEN
(AOY® AVTIKOTAOTAONC, EAAEIUATOC N evBeoNng PACEwV).

o AVEMTOXWC emblopBwuivee DSB (ekTOG ammo
XPWUOOWUATIKEG  AVWMUAOAIEG) HTTOPOLV VA
odNyNoouLV EmMoNG o0& JETAANAEN  AOY®
OLUMETPIKNG AVTIUETABEONC BPALOUATWY TOL
XPWUOOCWUATOC.

TO QTTOTEAECHA TWV METAANAQEEWYV TIOIKIAEl KAl PTTOPEI va 0odnynoel oTnv
EKPOACN HIAC TPOTTOTTOINWEVNG TTEWTEVNG KAl TNV avfnon n HEwon Twv
ETTITTES WYV HIAC PLOIOAOYIKNG TTOWTEIVNC.



FroviSiakég peTaAhageig

Av Kkai o pnxawoubg ™G Kapl(lvoys':vwng £ival TTOALTTAOKOG
Kal cupopq TO OLOTNUIKO EmiTTESO opyqvooong TNG BIOAOYIKNAG
OANG rrapa TO KOUTTAPIKO, TO O'TOXCIO'TIKO ATTOTEAECHA TNG
Kapl(lvoyavwng mouv Oa ou{nmeal OTA EMOUEVA OoeileTal O€
HETAAAQEEIC TPIV KATNYOPIWV YOVISI®V:

MPWTO-0YKOYOVISI®V TTOL (PLOIOAOYIKA EAEYXOLV TR CLXVOTNTA
Siaipgong kai To BaBuo SiapoporoinonNg TV KLTTAPWYV AAAA N
HETAAAAEN TOLG 0odnyei o¢ oykoyovidia oL ayvooLv Ta &€§w-
KOTTAPIKA onuara mov 8a avéoTteAAav 1n diaipeon YE ATTOTEAEOUA
paydaio TToAAaTTAQCIQoHO TTOL 0dNYEi O€ KAPKIiVo.

OYKOKATAOTAATIKGV YOVISI®V TTOL (PLOIOAOYIKA KATAOTEAAOLY
TRV KLTTAPIKN Siaipeon, PonOobLyV Tnv emdiopOwon PAaB@V TOL
DNA, kai kaOopilovv TNV AMOMTOON TWV KULUTTAP®YV, Kal
EMOMEVAGS N METAAAAEN TOLG MTTOPEI va E&XEl WG ATTOTEALOUA
AVveEEAEYKTO TTOAAQTTAACIACHO TTOL 0SNYEI O€ KAPKIiVO.

FoviSicwv amapaitnTteyv yia Tnv emdiopOwaon Tov DNA.



[OVISIOKEC UETAANQEEIC

METAAACEEIC YEVVNTIKGWV KOTTAPWY UTTOPOLY VA HETARIRACTOLY OTOLG
ATTOYOVOLC KAl ATTOTEAOLY KANPOVOUNOCIUES PAOREC.

O1 JETAANQEEIC QULTEC Eival OPOIEC HE QULTEC TIOL  CLUPAIVOLY
avBopPuNTa N PLOIKA (armovoia &kBeong) kar N 60on AkTIVOPROAIAGC
eTNEEAdEl HOVO TN OLXVOTNTA EUPAVIONS KAl OxI TA TTOIOTIKA TOULG
XOOAKTNPIOTIKA.

[evikG, N ouxvotNTa  EUPAVIONG
veETaAANOEedY  avavel e TN doon
OKTIVOPROAIOC Qv KAl Of HEYAAES
SOCEIC  KLPIOPXEI O  KLUTTAPIKOG
OAvaTtog oToTE O  APIBUOC  TWV
LETOAANQYUEVV KUTTAPWY HEICVETAIL.
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XPWUOOTWUATIKEC AVWUAAIEC

Mn  emTLXWC emdlopBwuevee DSB (1 mBavoTepa  CLVOETEG
OLOTOIXIEC PAAPNG) ANOyw TNG €kBeoNG o€ 10vTICOLOA AKTIVOPROAIQ,
UTTOPEI VO 06NYNOOLY O& XPWUOOTWHATIKEC AVWHAAIES.

[Napadeiyuata XPWUOOTWUATIKGV AVWUAAIV

TTOL Ba 05NYNOCOLV C€ UITWTIKO BAVATO TOL KLTTAPOU:

AIKEVTPIKA XPWUOOCWUATA

Apxik6 Celyog 2 SIAPOPETIKWY XPWHOGWHATWV

AAKTOAIO

Ap)IKS XpwHoowHa
—_————— .
DSB kal oTa 2 XpwHoow

_— —e————

= DSBos2 2 YpwpoowUaT

e e ——— e —

_— ZUVEVWION XPWHOCWHATIKWY BpauoudTwy

AIKEVTPIKO XpwHOTWHA
Metatnv s

© ZuvEvwo XpwHoowpaTIKGY BpauaudTwy ré(pupq Gvd(pco-ng
g AxevTpikd Bpaliopara XpwHOCWHATWY
@ AakTuhiosiBES Xpwpsowpa

AxevTpikd Bpalopara XpuHoowpaTwy




XPWUOOTWUATIKEC AVWUAAIEC

6 Gy otn Gl 6 Gy otn G2




KOTTapIKOC BAvaTOoC

TTOAL bynAn doon:
ekTETAUEVES PACREC 0e DNA, TTOWTEIVES, HEPPEAVN = VEKPWON

vynAn doon:
un emdlopBwaoiun PAGPN DNA = amonTtwon

AlyoTepo vywnAn doon:
SIAKOTTN KLTT. KUKAOU:
eMSIOPOWON ETITUXNCS = KAVEVA ATTOTEAEOHA

eMSIOEOWON AVETTITUXNGS = MITOTIKN KATACTPOPN
(kaBuoTEPNUEVN VEKPWON/ATTOTITAON)



BIOAOYIKN £TTISpACN O€ KOTTAPIKO ETTITTESO:
KOTTOPIKOC BAvVATOG:
KAQUTTOAEG eMIPI®dOONG KLTTAP WV

10 Linear-Quadratic yovteAo : ]
KAaopa enifioong=

N/N,=exp[-(aD+BD?)]

a - mode B - mode

# DSB= : aD + pD*

Surviving Fraction

Surviving Fraction

High a/B
Lowa/f — -

X 4.0 6.0
Dose (Gy) Dose (Gy)



BIOAOYIKN ETTI60ACN O€ KOTTAPIKO ETTITTESO:
TOOTTOTTOINTIKOI TTAPAYOVTEG: 1610 600N eV exel TO 1610 armoTeAeouall

dYZIKOI:

« dE/dx

* puBpoG doong /
kAaopartonoinon d0ong

XHMIKOI:
ZUYKEVTPWON O, O£I0AEG K.a.

BIOAOI'IKOI: H +0,=> HO, .R +0,> RO,
-dAon KUT/KouU KUKAoU
Eid0G KuTTGpOU

Opaoa 1 Qpwyo Aep@oxkitrapa, pvdpoPraoctes, oreppatoyovia kKHTTOPQ

Opaoa 2 MvghoKOTTOPO, KOKKLDON KOTTAPO, EVTEPIKA KVTTOPW, PAOCTIKG KUTTOPO
NG EmMOEPpidag

Opaoa 3 TI'aotpkoi adéveg, EvO0ONMOKE KOTTOPO, AETTAOV AYYEIOV TOV CIPATOS
Opaoa 4 Ooteofractec, YOVOPOPLAGTES, CTEPRATOKVTTUPO KOL GTEPRATIOES
Opaoa 5 Holvpop@omHpnva AEVKE CIPHOCPAiIPLE, 0GTEOKVTTAPA

Opaoa 6 Hapeyyopotikd KoTTOPO, WWVOPLAGTES

Opada 7 | Kottapa 100 6UVOETIKOV 16TOV, LVOKVTTUP, JOVOPOKVTTAPT, PAYOKVTTAPO

Opaoa 8 Mvikd Kot vevpikd KOTTOpo.




BioAoyIKN €TTi6pacn o€ CLOTEUIKO ETTITTESO:
AOCIUETOIKA PEYEDON KAl HOVASES
XPNOIUOTIOIOVHEVA OTNV AKTIVOTTIPOOTACIA

EiSog akTivoBoAiag

dwTovIa (X Kai y)
OAQV TV EVEPYEIDV
HAekTpOVIQ
NMpwrovia
Ioparna a, 6pavopara
oxaong,

Bapéa 10vTa
Nerpovia

looSOvaun Adon:

MueAog Twv ooTwV, KOAov, NMvelpoveg,
Ztopaxi, MaoTog, EvanopévovTeg
I0TOI*

* Wp * W

Oupod0OXoG KUOTN, 0100 Ayog, Anap,
OupeoEIdNG

EmM@Aaveia ootTmv, EYKEPAAOG,
o1EAoOyOvoIl adEveg, dépHa

Movaéec: Sv (Sievert) = J/kg
*EvarrouévovTeg I0TOI: emmIvepPISia, eEOWOEAKIKN TTEQIOXN, XOANSOX0G, kapdia,
VEPPOI, AEUPIKOI AbEVEC, UVES, ETTIONAIO OTOUATOG, TTAYKOEQG, TTPOCTATNG (3),
AETTTO €VTEOO, OTTANVAG, BVuoC adevacg , uNTpa / ToaxnAog (9).



16106 Kivbuvog

H Evepyoc doon E (Sv):

v 2XeTI(ETAI PE TOV EVEXOUEVO OUVOAIKO KivOUVO yia Tnv
uyeia, avegaptnta and To €idog TnG npooBalloucag
aKTlvoBo)\laq, TIGC OUVONKEG  akTIVOBOANONG  Kai  Tnv
akTIivoBOAOUUEVN MEPIOXN TOU avBpwmnivou COPATOG (EXOUV
AnpOel AdN UNOWN KATA TOV UNOAoYIoNO TNG).

v AVTIOTOIXEI g grlTlKa OTNV. OAOCWHATIKR 100dUvapn d0arn
nou €npene va €l TO NPOOPBANBEV ATOUO WOTE va OIATPEEE!
TOV i3I0 K|v6uvo BAaBnGg TnNG uyeiaG Tou ME AUTOV MoOU
OlaTPEXEI ano TNV TOMIKN AKTIVOBOANGN TOU opyavou.



Na BuudoTe OTl :
> Hi1oodvvaun 66on AapPavel uTTown TO €iI6OC TNS AKTIVOPOAIAGC

> H evepyog Soon Aaupavel oTtown 10 €i60C TNS AKTIVOROAIAC KAl TO
£i60C TOL IOTOL TTOL AKTIVOROAEITAI

[0 va ExETE IO AICONON TWV PEYEOWV

H evepyog 660N mov oényei oe BAvaTo Tov avBpwov tival 4 Sv


https://www.radiologyinfo.org/en/info/safety-xray

ABDOMINAL REGION

i

CENTRAL NERVOUS
SYSTEM

s
X

Procedure Approximate effective

radiation dose
Computed Tomography (CT)-Abdomen and Pelvis 7.7 mSv

Computed Tomography (CT)-Abdomen and Pelvis, repeated 15.4 mSv

with and without contrast material
Computed Tomography (CT)-Colonography
Intravenous Urography (IVU)

Barium Enema (Lower Gl X-ray)

Upper Gl Study with Barium

Procedure Approximate effective

radiation dose

Lumbar Spine

Extremity (hand, foot, etc.) X-ray Less than 0.001 mSv

Procedure Approximate effective

radiation dose
Computed Tomography (CT)-Brain 1.6 mSv

Computed Tomography (CT)-Brain, repeated with and without 3.2 mSv

contrast material
Computed Tomography (CT)-Head and Neck

Computed Tomography (CT)-Spine

Procedure Approximate effective

radiation dose
Computed Tomography (CT)-Chest 6.1 mSv
Computed Tomography (CT)-Lung Cancer Screening 1.5 mSv

Chest X-ray 0.1 mSv

Comparable to natural
background radiation for:

2.6 years

5.1 years

2 years
1 year
2 years

2 years

Comparable to natural
background radiation for:

6 months

Less than 3 hours MEN'S IMAGING

Comparable to natural
background radiation for:

7 months

13 months

5 Months NUCLEAR MEDICINE

3 years

Comparable to natural
background radiation for:

2 years
WOMEN'S IMAGING

6 months
@

10 days

Procedure

Dental X-ray
Panoramic X-ray

Cone Beam CT

Procedure

Coronary Computed Tomography Angiography (CTA)
Cardiac CT for Calcium Scoring

Non-Cardiac Computed Tomography Angiography (CTA)

Procedure

Bone Densitometry (DEXA)

Procedure

Positron Emission Tomography-Computed Tomography
(PET/CT) Whole body protocol

Procedure

Bone Densitometry (DEXA)
Screening Digital Mammography

Screening Digital Breast Tomosynthesis (30 Mammogram)

Approximate effective
radiation dose

0.005 msv
0.025 mSv

0.18 mSv

Approximate effective
radiation dose

8.7 msv
1.7 msv

5.1 mSv

Approximate effective
radiation dose

0.001 msv

Approximate effective
radiation dose

22.7 msv

Approximate effective
radiation dose

0.001 mSv

0.21 msv

0.27 msv

Comparable to natural
background radiation for:

1 day
3 days
22 days

Comparable to natural
background radiation for:

3 years
6 months

Less than 2 years

Comparable to natural
background radiation for:

Comparable to natural
background radiation for:

7.6 years

Comparable to natural
background radiation for:

3 hours
26 days

33 days



https://www.radiologyinfo.org/en/info/safety-xray

BioAoyIkn €TTi6pacn o€ GLOTEUIKO ETTITTESO:
£I6N ATTOTEAECUATWYV: KOBOPICUEVA KAl OTOXAOTIKA

BiloAoyikd atroTeAéoparta
TWV AKTIVOBOAWV

MARpng Emdi6pbwon

Kuttapik
, P ﬁ Quoioloyiko
BAGBI] KOTTApPO
AteAAg | Mepikn ETId16p8won
‘Eppecog i duecog MeTaAAadgn
KUTTAPIKOG BdvaTog TOU KUTTAPOU

BAaBn 1oTo0 ZWHATIKG AvaTrapaywyikd
n opyavou KOTTOpO KUTTOpO

Odvarog Tou Kapkivog KAnpovounoiueg
OpPYaVIOHOU Aguxaupia BAGBeg

KaBopiopéva 2TOXOOTIKA




BIOAOYIKN ETTIOOACN O€ CLOTEUIKO ETTITTESO:
KaBoplouéva amoTeAéouaTta (1)

KaBopiopéva atroteAéopara

(EpuOnua, Nékpwaon déppartog K.A.1r. )

Baputnra

o
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=
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KatweAl

!

KatweAi

D > 0,1 Gy (100 mGy)



BIOAOYIKN ETTIOOACN O€ CLOTEUIKO ETTITTESO:
KaBoplouéva amoTeAéouaTta (1)

AlakpivovTtal o€ TP®IYa Kal KalvoTepnuéva:
Npwipa (Opec-efSouadec pera Tnv ékOeon):
DAeypovadelg avTidSpaoeig
Karaotpogpn emonAiov
MegydaAn amA&la KLTTAP GV
KaBuvotepnuéva (HRVEG-ETN HETA TNV £EKOeoN):

EmakoAovBov TOTOL  (ATOTéEAECHA  TIPWIMNG
avridépaong, m.X. Vékpwon §épuarog)

FevikoL TOTTOL (ammoTéAeopa PAAPRNG 1I0TOL TI.X. £V T®
BaOe&l IOTIKEG VEKPXOES AOY®  aAPTNPEIAKNAG
amogppadng)



BIOAOYIKN ETTI6QACN O€ CLOTNUIKO ETTITTESO:
KQBopIouEva amoTeAéouaTa (2)

Anmual
(chronic)

frcture

ulcera
Stricture

Further details can be found in Joiner and Bentzen 2009; Bentzen and Joiner, 2

Kog 009

© The values quated for the lens assume the same incidence of injury irrespective of the
acute or chronic natuere of the e more than 20 years follownp. It 15 empha

Larynx
Fibrosis/ Bladder

[ Ann ICRP. 2012]


https://www.ncbi.nlm.nih.gov/pubmed/22925378/
https://www.ncbi.nlm.nih.gov/pubmed/22925378/
https://www.ncbi.nlm.nih.gov/pubmed/22925378/
https://www.ncbi.nlm.nih.gov/pubmed/22925378/

BIOAOYIKN ETTI6QACN O€ CLOTNUIKO ETTITTESO:
KaBopioueva amoTeAéopaTa (3)

Aev avopévovtal Kaboplopeva amoteAEéopato otov e€eTalOUEVO
(ue e€aipeon aTLUXAUATO/TIAPATETAUEVN AKTLVOOKOTINON OTNV EMEUBATLKN
kapSdloAoyia)

Approximate
Effect threshold doses Time of onset
(Gy)
Early transient eryvthema 2-24 hours
Main erythema reaction ) =15 weeks
Temporary epilation 3 =3 weeks
Permanent epilation =3 weeks

Dry desquamation . =4-6 weeks

Moist desquamation =4 weeks
Secondary ulceration 24 =6 weeks
Late erythema y 8-10 weeks
Ischaemic dermal necrosis =10 weeks
Dermal atrophy (1st phase) =52 weeks
Telangiectasia

Dermal necrosis (late phase)

[ Ann ICRP. 2012]


https://www.ncbi.nlm.nih.gov/pubmed/22925378/
https://www.ncbi.nlm.nih.gov/pubmed/22925378/
https://www.ncbi.nlm.nih.gov/pubmed/22925378/

H x€100LPEYIKN XPNOoN AKTIVOOKOTINONG MTTOPEI VA 06NYNOEl
o€ KOOOPIoUEVA ATTOTEAECATA

TO KPIOIUO OPYAVO €ivVAI TO §EPUIA OTO ONUEIO EI0060L TNG §E€0UNC

e ————

.‘RADIODERMATITIS. 17 YEAR OLD PATIENT
¢ TWO YEARS AFTER 2 CARDIAC ABLATIONS
. E. VANO, L. ARRANZ et al. BJR, 1998

RADIODERMATITIS. 7 YEAR OLD PATIENT
FOUR MONTHS AFTER A CARDIAC ABLATION
E. VANO, L. ARRANZ et al. BJR, 1998




H x€100LPEYIKN XPNOoN AKTIVOOKOTINONG MTTOPEI VA 06NYNOEl
O€ KOBOPIoUEVA ATTOTEAECUATA

TO KPIOIUO OPYAVO €iVAI TO §EPUA OTO ONUEIO EI0060L TNG §ECUNG

Skin necrosis from Coronary
Angioplasty
Skin Dose > 20 Gy

>100 minutes fluoro time




BIOAOYIKN ETTI6QACN O€ CLOTNUIKO ETTITTESO:
KaBoploueva amoTeAeouaTta (4)

Aev avapevovtal KHBOPLOPEVA ATTOTEAECLLOTO OTO LOTPLKO TIPOCWTILKO
Mpocoxn xpetaletat o dpakoc tou odBaApov (epdavion KaTtappaKTn):

* JUpdwva pe tnv ICRP to kKatwdAL 5OoNC yLa TNV EpdAvIon KATAPPAKTN Elval
10 0,5 Gy yla edparnaé €kBeon kal 5 Gy yLa mapatetapevn €kBeon

* T0 OpLo 600oNC pelwBNnke og 20 mSv/£toc amod 150 mSv/£toc yla Toug
ETIOLYYEALLATLKAL EKTIOEUEVOUC

[ Ann ICRP. 2012]


https://www.ncbi.nlm.nih.gov/pubmed/22925378/
https://www.ncbi.nlm.nih.gov/pubmed/22925378/
https://www.ncbi.nlm.nih.gov/pubmed/22925378/

BIOAOYIKN ETTIOOACN O€ CLOTEUIKO ETTITTESO:
OTOXAOTIKA ATTOTEAEOUATA

2ZTOXOOTIKA ATTOTEAECNATA

(Kapkivoyéveon, Asuxaipia, KANPOVOUNCINAQ)
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Baputnta




BIOAOYIKN £TTIOOACN O€ CLOTEUIKO ETTITTESO:
OTOXAOTIKO ATTOTEAEOUATA
eMONUIOAOYIKGO 6ebopueva

H peAéTn NAuBNOU®V Nou ekTEONKav os 1ovTtifouoa
akTivoBoAiag deixvouv:

- oapn avénon TnG ENiNTWONG TOU KapKivou yia S00EIC
> 200 mSv

- mOavn avénon TG ENiNTWOoNG TOU KapKivou yia 800EIC
< 100 mSv

H oTtaTioTikn aBeBaioTnTa auéavel
HE TN pEiwon TnG doongc.



BIOAOYIKN £TTIOOACN O€ CLOTEUIKO ETTITTESO:
OTOXAOTIKO ATTOTEAEOUATA
eMONUIOAOYIKGO 6ebopueva
Hiroshima / Nagasaki

LSS peAern (t>60 £€1n) yia N=10° eni{iO0avTeC Nou
0exOnkav 6001 ano 0 Ewcg 6 Sv
(peon Tiun 0,24 Sv kai 3 104 dexOnkav doon 5-100 mSv)

Emi{oavTeg TwV ATONIKWYV BouBwv

Hiroshima ka1 Nagasaki
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Aguyaipia ZUMTTAYEiIG KAPKIVIKOi OYKOI

10 20 30 40
‘ETn perd TnV €kpnén TnG aTopIKAG Boupag




BIOAOYIKN £TTIOOACN O€ CLOTEUIKO ETTITTESO:
OTOXAOTIKO ATTOTEAEOUATA
eMONUIOAOYIKGO 6ebopueva
TTOCOTIKOTTOINON TOL KIVSLVOUL (1)

Emiijocavres Twv aTtopikwy Boppwy
‘ . [Mepioxn A
Meproxn . g I'Isplox’n cofapwv ] PIoXN
XOHNAWY %I‘Isploxﬁ KAIVIKWV CUPTITWHATWY
S6oewv ETISNHIOAOYIKWYV

Dedopévwy.

YTOY00TIKO amoTéleopna Méon mOavotnto

Ep@avionc*
(% ava Sv)

r

10% KapkKivoyéveon

Oavatneopor  cvumayeig ~11.00 **
KOPKLVIKOL OYKOL

* grofuiouévn wg Tpog to pviio kar v nlikio

*% ~9% y1a tovg avopes & ~13% yio Tig yovaikeg

DLOIOAOYIKN ETTITTITWON
BavaTnPoOPOL KAPKIVOUL
OTO YEVIKO TTALONCUO: 23%
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BIOAOYIKN £TTIOOACN O€ CLOTEUIKO ETTITTESO:
OTOXAOTIKO ATTOTEAEOUATA
eMONUIOAOYIKGO 6ebopueva
TTOCOTIKOTTOINON TOL KIVSLVOUL (2)

EmifjoavTeg Twv aropikwv Bopfwyv
Mepioxi ‘ ) Mepioxn cofapwv

xqunf\tbv ?rlaploxri H KAIVIKWOV CUPTITWHATWV
BOTEWV EMBNPIOACYIKWV

Meproxn I

H mBavotNTta KAOPKIVOYEVVECONG PAIVETAI
va gival peiwpevn 50%

O€ XaUNAES SOTEIC Kal pLBPOLE 6O00NG

A 1.0 4.0 100 1000

Evepyse B6m (Sv) 2T0Y00TIKO ATOTEAEGUO, Méon mbovornto,

cupavionc*
H umré0eon LNT e e

MBavoTnTa ENPAvIoNg BavaTn@opou KAPKivou o€ XaunAéd
do60¢ig kal xapnAoug pubuoug d6ong (DDREF=2)

% ove mSv
~0.0005%

% MBavéTnTa Bavarneopou
KOPKIVOYEVEONG

Oavatnpopot ovumayeic | ~0.0055% **
KOPKIVIKOL OYKO1
Kinpovounowuec prafec ~0.0002%

* otabuiouévn wgs mpog to pvAlo kal Ty niikio

**~0.0045% y10. Tovg avopes & ~~0.0065% vyio. 1ig yovoikeg

! DLOIOAOYIKN ETITTITAON
100 BavartneoOpoL KAPKIVOL
Evepyog d6on akTivooAiag (mSv ' v
s 3y OTO YEVIKO TTALONCUO: 23%



BIOAOYIKN £TTIOOACN O€ CLOTEUIKO ETTITTESO:
OTOXAOTIKO ATTOTEAEOUATA
eMONUIOAOYIKGO 6ebopueva
TTOCOTIKOTTOINON TOL KIVSLVOUL (3)

H evepyoc 600N ATTOTEAE TO AEITOLPYIKO UEYEOOC TTOL XPNCIUOTTOIEITAI
YIQ TIC AVAYKEC QAKTIVOTTPOOTACIAC OTO TTAQICIO IATPIKWV EKOETEWY,
KABWC Ol TEAELTAIEC OTTAVIA €iVAI OAOTWUATIKEC.

O (oTaBUIoPEVOC WC TTPOC TNV AKTIVIKN PAARN) &ia PBiov kivéuvog
EUPAVIONG KAPKIVOL 1 KANPOvouNnoIiung PAARPNC ava povada
evepyoL 600N eival:

Extefzipevog Kapxivog | Kinpovopnowyun

mi.nfoopog prapn

Fevikog minBuopodg | 3 0.2 % Sv'1

Evfiuces




BIOAOYIKN ETTISQACN O€ CLOTEUIKO ETTITTESO:
OTOXAOTIKA ATTOTEAECUATA
EMONUIOAOYIKG 6edopueva
TTOCOTIKOTTOINON TOL KIVOLVOL (4)

—luvaikeg
Avdpeg

AOY® TNG pEBOSOL LITOAOYIOUOL TOL TTAPAYOVTA
OTABUIONG I0TOL, Wy, N EVEPYOGS S00nN;:

gival oTaBuUICUEVN WC TTOOC TNV AKTIVIKN BAABN

Sev AaupPavel bTTownN TNV SIAKLUAVON TOL KIVOELVOUL
OLVAPTNCE TOL GLAOL N TNC NAIKIAC.

H avepyog 500N OPEINEl CLVETTWS VA xpnomorromnol
WC YEVIKOGC 6£||<Tr]g OTABUICUEVOL KIVOLVOL OfE €£Va
EOMAPEOSITO  OUOIWUC ovocpopog yia  AOYOLG
BEATIOTOTTOINONG TNC AKTIVOTIOOOTACIAG.

H evepyoc &oon AEN mperel va )(pI’]O'IUOTrOIEITOI WG T ——
Baon via £m6r]p|o)\oy||<£g EKTIUNCEIC N &G
£CATOMIKELHIEVO HETPO KIVOLVOD.

[l  TOLC TTOPEATTIAVG  OKOTTOLG  OMEIAEl VA Exrebemivor | Kapxivor | Kimpovotionmn
XPNOIUOTTOIEITAl N I006VLVAN 600N 08 CLVOLACUO e romvopic .

S1aBtoiua ATTOTEAECATA ETTITTAEOV KIVSOVOUL '
OLVAPTNOEI IOTOL, PLAOL, NAIKIOC, KAl NAIKIAC KATA TNV __
E': Ke Xe) I’] c Evrjrakeg

(%/Sv)
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BIOAOYIKN €TTISOACN G& CLOTEUIKO ETTITTESO:
£MEOACEIC OTO EUPRELO KAl TO KONUA

Daon EBdopada petd ™ ovrAinyn , ; ;
QO «kivbuvoC KAPKIVOYEVEONG  KATOTTIV
Amd ™ oOAMYM péxpt TV eUOVTELOT TOV éKego'r]g KOTC'] Tr] 6|de€|G Tng Kono-ng
euppdov oo Prevvoydvo TG UNTPaS ' ' ' ' '
KOIVETOI OTI 68V EIVAIl LEYOAALTEQOG ATTO

- QUTO TIOL ETAYEL N EKOEON KATA TNV
QISIKR NAKIG.

5n
Bloroywo amotéheopo Epoopdoa Katogit 666mg IMBavéTnTae epPavIong
_-- 0000V agopd TS aviispdctis TV 10TOY
0.015% avé mGy (Koeoplouavo QTrOTa)\acuoTo) AOY®
ST0YaoTIKO KapRwoTevoT i O T Sudpreie Gt £kBeonG KATA TNV KLNON:
o3 on < 0,015% avé mGy O Na Tnv  eupavion SuoTTAACIag KAl
-- i 6 7 e Lo VELPOAOYIKQV ATTOTEAECUATRV OewpeiTal
OTI aTTaITeiTal LTTEPRACN KATWPAIOL §O00NC
anotuyio euVTELONG On-3n >100 mGy 100 mGy
Kabopiopévo oaptov --- Q MNapdT mapauével apépaia n oxeon T™NC
&,Mmmpmm S00Ng pe TNV peiwon Tou IQ, o kivéuvoc
KQIVETAlI QAVEL TIPAKTIKAG ONUAciag o€
kabvotépnon

1eiwon tov detktn | 8" 151 ' 1 ' '
s e - 0 YUVOAKA O KivSLVOC VIO TO KONUA Eival
UIKOOG YIa 6oon < 100 mMGy kal AuUEANTEOG

yia 6oon < 50 mGy!



ABDOMINAL REGION

i

CENTRAL NERVOUS
SYSTEM

s
X

Procedure Approximate effective

radiation dose
Computed Tomography (CT)-Abdomen and Pelvis 7.7 mSv

Computed Tomography (CT)-Abdomen and Pelvis, repeated 15.4 mSv

with and without contrast material
Computed Tomography (CT)-Colonography
Intravenous Urography (IVU)

Barium Enema (Lower Gl X-ray)

Upper Gl Study with Barium

Procedure Approximate effective

radiation dose

Lumbar Spine

Extremity (hand, foot, etc.) X-ray Less than 0.001 mSv

Procedure Approximate effective

radiation dose
Computed Tomography (CT)-Brain 1.6 mSv

Computed Tomography (CT)-Brain, repeated with and without 3.2 mSv

contrast material
Computed Tomography (CT)-Head and Neck

Computed Tomography (CT)-Spine

Procedure Approximate effective

radiation dose
Computed Tomography (CT)-Chest 6.1 mSv
Computed Tomography (CT)-Lung Cancer Screening 1.5 mSv

Chest X-ray 0.1 mSv

Comparable to natural
background radiation for:

2.6 years

5.1 years

2 years
1 year
2 years

2 years

Comparable to natural
background radiation for:

6 months

Less than 3 hours MEN'S IMAGING

Comparable to natural
background radiation for:

7 months

13 months

5 Months NUCLEAR MEDICINE

3 years

Comparable to natural
background radiation for:

2 years
WOMEN'S IMAGING

6 months
@

10 days

Procedure

Dental X-ray
Panoramic X-ray

Cone Beam CT

Procedure

Coronary Computed Tomography Angiography (CTA)
Cardiac CT for Calcium Scoring

Non-Cardiac Computed Tomography Angiography (CTA)

Procedure

Bone Densitometry (DEXA)

Procedure

Positron Emission Tomography-Computed Tomography
(PET/CT) Whole body protocol

Procedure

Bone Densitometry (DEXA)
Screening Digital Mammography

Screening Digital Breast Tomosynthesis (30 Mammogram)

Approximate effective
radiation dose

0.005 msv
0.025 mSv

0.18 mSv

Approximate effective
radiation dose

8.7 msv
1.7 msv

5.1 mSv

Approximate effective
radiation dose

0.001 msv

Approximate effective
radiation dose

22.7 msv

Approximate effective
radiation dose

0.001 mSv

0.21 msv

0.27 msv

Comparable to natural
background radiation for:

1 day
3 days
22 days

Comparable to natural
background radiation for:

3 years
6 months

Less than 2 years

Comparable to natural
background radiation for:

Comparable to natural
background radiation for:

7.6 years

Comparable to natural
background radiation for:

3 hours
26 days

33 days
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