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‘ExBeomn eykvov acBevong ‘ExOeom gykdov gpyalopevng:
> Apéhewa: un eyvoopévn eykopoovvn (0-81 gBd) > Apélewn: un gyvoopévn eykopooivn (0-8n £fd)
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H eumAokn Tov aKTivopuoetkoL glvot 0E00EVN

> Xe mepmtooel £kBeomnc eykvov epyalouévng...
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H axtivo@ofio oonyel e vepPoAsg

«2Up@wva He 1o International Atomic Energy Agency, ekniyarar 611 100.000-200.000
emBupnTEC EYKUPOOUVECS TEppaTioTnkav otn AuTikry Eupwrtrn, emeidn ol yiatpoi AavBaopuéva
eéheyav oTic aoBeveic om n akTivoBolia amd 1o TogpvoutmA amoteholoe aonUAvTIKO Kivouvo
vyeiac yia Ta ayevvnra Taidid», ypaoel Eva apbpo mou dnuooielTnke Tov louvio Tou 1987 oTo
Journal of Nuclear Medicine.

AuTEc o1 emmhoyEC avTavakAwvTal oTa TTooooTd yevvioewy Tou 1986 kal Tou 1987. 21
oofieTikr) Oukpavida, Jovo ToV PAVa META TRV KATATTPO®PN, XIMADEC TTEPICOBTEPEC YUVAIKES ATTO
10 ouvnBiopévo TTogooTo {ATNOoAvV EKTPWOEIC. AKOHN KAl OE TTO HOKPIVEG XWPES, OTTWE N

Ouyyapia, n EAAGDa, n Aavia kai n ItaAia, utifipée peyahn auvfnon oTIC EKTPWOEIC TE OXEDN ME

TNV KATAOTPOPI), HE ATTOTEAECUA VA TTECOUV TA TTOOOOTA TWY YEVVITEWY TNV ETTOMEVT XPOVIA.
Atilel va onueiwooupde o1 dev UTTAPEE auEnan aTic ATTOROAEC 1) OTIC EKTPWAEIC META TAV
Tupnvikn kataoTtpo@r) Tou 2011 otn ®oukouaiya.
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LT LEEE Increase in Induced Abortions in Europe
Effects - Chornobyl NPS Accident -

The Chornobyl NPS Accident occurred on April 26, 1986.

Increase in

Greece: Sharp decline in birthrate in January 1987

carly stage of fetation in May

1986 (estimation)

Italy: Approx. 28 to 52 unnecessary abortions per day for five
months after the accident (estimation)

Denmark: Slight increase

Sweden, Norway, Hungary: None

Excessive concermn over the health effects of radiation could be harmful both physically and
mentally.

For example, resulting suicide attempts and alcohol addiction are harmful to the body.

There is a report that spontaneous abortions increased because of stress after the
Chornobyl NPS Accident. There is also a report that induced abortions increased even in
areas remote from the Chomobyl NPS. In Greece, the effect of the Chornobyl NPS Accident
was minor within the level below 1 mSv, but the number of pregnant women who chose
abortion increased in the next month after the accident and the number of births sharply
declined in January of the next year. Based on the birth rate, it is estimated that 23% of
fetuses in the early stage of fetation were aborted. On the other hand, in such countries as
Hungary, where abortion is not allowed unless fetal exposure dose exceeds 100 mSv, no
abortions were performed.

Included in this reference material on March 31, 2013
Updated on March 31, 2024




Mio EAANVIKN KOUOTOAN OEV VANPEE TOTE AOY®
tov Toépvoumd kot ¢ aktivoeofiac!!!

% H KAOHMEPINH

A®PIEPOMA: H oxia tou TogpvopTiA

L e E - T
P

INa tov K. T¢wv KaAé@-ECpa, og MepimTuon MUPNIVIKOU ATUXNIATOS 0 TIAviKOs £ival Mo emKivéuvos ano tn
padievépyela — yia 6oous 6ev Bpebouv 0TOV X®OPO TOU ATUXNIATOS N TIOAU KOVTA OF aUuToOV. «AOYw® TOU EVIEADS
ad1Ka1oAOYIITOU KAl EMOTNIOVIKA afactiou @opou yia TEpaTtoyevEaoEels, £yivav otnv EAaada mepimou 2.500
EKTPMOEIS PETA TO aTuxXnua, dniadn tov Maio kar tov Iouvio Tou 1986. AUTO TEKINPIGOVETAL KAl armd Tnv Kata

23% peiwon ois yevvnoels tov Iavouapio tou 1987. Auta ta 2.500 maid1a mou 6£v YeEVVNONKav €ival ta aAnéiwva

fupata tou TospvORmA OTn XMpa [1as».



2ouPaivel k1 aAiov!!!

Patient Safety Tips State of Pensylvania, US

some patients have terminated wanted
pregnancies because of the fear that the procedure
. t_'?“@‘Pf‘“?f“__ i gt T s o may have harmed the fetus after receiving a
' diagnostic x-ray.

However, analysis and research show that both
pregnant patients and physicians may overestimate
the risk of an 1onizing diagnostic radiation
examination (x-ray) on the fetus.

‘What You Should Know and De:
Rndmmu 1s energy that comes from different sources, includs
A certam type of radiation, called iomizing radiation. may be stron;
Patients are exp different amoun i
cans and ﬂunmamp te
sect they may be pregnant are adv

nd their fetus prior to havi

g and fluo 7 tests 1s low.
n who are pregnant may be sed to 10nizing radiation from these tests before the w they are
pregnant.
The ns} toa tﬂms from most kinds of g ionizing radiation is low
on from certain kinds of tests add up over a patient’s lifetime. It is important to tell your doctor
ou have had mn the past




Eykvpooovn & watpikeg ekéoeic oe IA

» ‘Lack of knowledge 1s responsible

I‘R? for great anxiety and probably

Annals of the ICRP unnecessary termination of many
UBLICATION 84 pregnancies.’




T pemel va yvopilel 0 aKTIVOPUGIKOC;
— mhavéc emmtooelg and £kbeomn euPpvov og ovtiCovoa axtvofoiria (IA)
— mOAVOTNTA ELPAVIONG PLOAOYIK®OV EMTTOGEMV 6TO EUPpLO peTd oo Exbeon oe TA
— OGS TOGOTIKOTOLEITOL 0 Kivouvog yia To EuPpvo amd £kBeom oe 1A;

ITolo¢ mpémet va eival 0 pOLOG TOV OKTIVOPLGIKOV GTNV
olaryeipton/kaboonynon eykvwv acOevav/emayyeluotikd ekTifépevmy
epYaCOUEVOV;

TRUST ME,




[TBavég emmtmoelg amd EkBeon epPpvov e ovtilovoa axtivoforia
H éxBeon epPpvov ce IA umopei va empépet

e Pavaro

EVOOUNTPLOG 1 VEOYVIKOG
» Avoriooia

TEPATOYEVEGDT], OLOTAPAYES OVATTVUENG
* Bidpn oto KNX

otavonTikn kabvotépnon

Warniné_m X-Rays

* Kopkivoyéveon

ToO1KOG Kopkivog (uEypt to 19° €10¢)
o [evetikéc ovauolies

HeTAAAOEN Radiation Risk
« Koauio eriopaon External exposure

(PLOTIOAOYIKY] AVATTTVEN




[TBavég emmtmoelg amd EkBeon epPpvov e ovtilovoa axtivoforia

Kabopiouéva amoteAeouotol

IHopadeiypota
®avatog TEPATOYEVEDT)
OlTOPOYEC AVATTUENS —— MIKPOKEPUALQ
owavonTiKi) kebvotépnon

will not occur could occur
XopoKTNPLOTIKA

*  00on katweAiov (> 100 mGy)
* coPapdotta PAaPng avdroyn tng d0ong
o mBavotnTa ELEAVIoNS avaAoyn NG d0oNg
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*  TOAQ KUTTOPO TPETEL VO KOTAGTPAPOVV

Radiation Dose



[TBavég emmtmoelg amd EkBeon epPpvov e ovtilovoa axtivoforia

2TOYOGTIKO OTTOTEAEGLLOTO

Hopadeiypota:
Kapkivoyéveon I'eveTikég petalhaerg
Stochastic effect
XopoKTNPLGTIKA, 3
*  amovcio 600oMG KoTmPAiov = A
© observed
* apkel N TpocPoln evOoc KLTTAPOL g
* ocoPfapotnra PAEPNc aveldptnTn TE 660N e iy Y

’

| e

o mOOVOTNTO ELOAVIONC OVAAOYN TNC AAGNC Dose equivalent / Sv

“ undevikn mbavotnta eppdvions PAEPNS Yo 00celg kKovid oto 0



[TiBavoTTa epdvions Poloyikav emmtdce®my 6To EUPpuvo petd and ékbeon ot [A

To Broroyiko armotélesua amd £kBeon euPpovov ce TA eCaptdran

* nAcia euPpvov (oTAO10 KONGNC)

e ueyeboc tc ooonc 6to EuPpoo



[TBavoTTO EPPAVIONG PLOAOYIKOV EMTTOGE®Y 6TO EUPpvo petd and £kbeon oe 1A

Ta otdolo TnC KUNoNG Kol aKTIVOELOUGONGi

Ytdo10 Avdpkera Ovopoatolroyia
Kunong (days)

Fetal Growth From 8 to 40 Weeks

, Meydin Mucp()rsan Mucpc')rsan
AxtivogvaicOncia:
oto 1° tpiumvo o710 2° 610 3°
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XPOoVIGLOG GUAANYNG/ KON |ONG

|
IPEM-IOP Series in Physics and Engineering in Medicine and Biology
Radiation Dose Management

of Pregnant Patients, Pregnant
Staff and Paediatric Patients

Diagnostic and interventional radiology

Edited by
John Damilakis

HHPEM insiutof Pysics and Engineering n Medichne

Biological effects of exposure to ionizing
radiation during gestation and childhood

Ounset of

L s 8 s o menstruation
Y . v v .
Kostas Perisinakis and Virginia Tsapaki

@ - - conception

5 v v L K |
1st trimester 3rd trimester

embryogenesis

preimplantaion embryonic period
period (organogenesis)

Gestational age 3
Conceptional age 3




[TiBavoTTa epdvions Poloyikav emmtdce®my 6To EUPpuvo petd and ékbeon ot [A

Emiotnuovikd ogdopuéva

e Jotol amwotehoVOUEVOL OO KOTTOPO LE EVTOVT] OVOTOPUYDYIKN
OPOCTNPIOTNTA TOPOVGIALOVY aENUEVT akTivogvoucOnGio

* H vynidtepn axtivosvoucOncia yio To KOU Topotnpeiton Katd 10
GTAOL0 TNC OPYOVOYEVEGT|C.
— EMUTTMOGELS OOUTKOV YOPOKTIPO
— M PBapdNTd e€optdTon amd Tov apOUd TOV KLTTAP®Y TOL KOTOGTPAPNKAY

e Koatd 10 616010 TG TPOEUPVTEVLGNG TO ATOTELEC LA TNG
aKTvoBoAnonc eivon «all-or-nothingy
— Odvatog euPpvov (undevikn mBavotnta Yo 006€1g <100mGy)
— DVGI0A0YIKN OVATTTUEN



[TiBavoTTa epdvions Poloyikav emmtdce®my 6To EUPpuvo petd and ékbeon ot [A

O xavovac Tov 10 nuepav (10-day rule)

révipeg nuépeg % 10
Mli.// "

12

16 15 14 13

'EMMNVOG KOKAOG 28 nuepmV

e Havoooc ...

‘H acpaléatepn néBodoc sival va meploptotel n aktivoPoAncm g muélov,
av gtvar dOvvatdv, oTic OVo gfoouddes petd v mepiodo...” Russel, 1952.

* ... KOL W TTWOoT

‘Axtivooinon kotd 1o 6TAd10 NG TpoeuPLTELONG (14M-281 NuUEpPA LETA
™V Evapén e EUUNVOD PCEMC) OVGLAGTIKA OEV OVEAVEL TOV KIVOUVO

EUQAVIONGS avooAiag oe Eva wondi mov emProver ko yevviEtat...” Russel,
1980.



[TBavoéTTO EPPAVIONG PLOAOYIKOV EmMTTOGE®MY 6T0 EUPpvo petd and £kbeon oe [A

H mocotikomoinon Tov Ktvouvov

e H mBavotnta eppaviong avouoiiog uropet va kabopiobet edv givai
YVOGTA:
) TOPAYOVTOC KIVOUVOL
— padiofroroyikd dedouéva eppvov
— 6TAO10 KONGMG

B) n 060on mov amoppoEndNnKe amd 10 EUPpPvo

— Bd&Bog kat daotdoeic euPpvov

— YOPOKTNPIOTIKA £KOEOTG
* 10 €UPpLo akTivoPoleiton TPMTOYEVAOS 1) OYL
* £100G 010 YVOOTIKNG €EETAOTG

* opAueTpol Ekbeong



[TBavoéTTO EPPAVIONG PLOAOYIKOV EmMTTOGE®MY 6T0 EUPpvo petd and £kbeon oe [A

[Tapayoviec Ktvouvov

Xpovog | Buwlroyiké | Katoeh | Kivovvog | Puoikog
(weeks) | amotéreopa (Gy) (Gy") | pvbpog
ERPaviong
AvOROALOG
6T,
VEGTEVVITO,
0-3 Evéopntprog 0.1 = -
Oavatog
REH] Avormhacia 0.1 AA 0.03
(3in 100) _
8-25 AwavonTikn 0.1 301Q 0.095
KaQvotépnon points LA in 200)
4-36 | Kapxivoyéveon - 0.06 0.001
(1 in 1000)
3-36 I'eveTikég - <0.001 AA
EMOPAGELS

Avagpopd.: ICRP Pub 84 ‘Pregnancy and Medical Radiation’

0.1 Gy = 100 mGy

6 % vy 1 Gy 7
0.006 % v 1 mGy

Annals of the ICRP

PUBLICATION 84




Extipunon kwvdovov yuo to éuPpvo petd and £kBeon oe 1A

Extiunon Kivouvoo Yo KopKIvVOYEVEST a0 EKOEGT
euPpovov ce 1A

loontubosoy M "poavennc o (i

o o

om6 1 mGy — 0.001Gy M 006Gy' g  0.006 %
om6 10 mGy — 001Gy KM 006Gy g  0.06%
am6 100mGy — 0.1Gy K 006Gy @ =~ 0.6%



Extiunon kwvdvvou yuo 1o pppvo petd amd €kbeon o IA

"EyKvo¢ Kot aKTivooloy VG TIKEC ECETACELS

e AKTIVOOLOYVOGTIKT EEETAGT) EYKVOV aGOEVONS YEVIKA OEV avVTEVOEIKVLTOL
apKel vo €ivor grTio 0y uévY)

* Mnopel va TpoKvyel
— opéreo (0-8n €Bo)
— €ktaxTn KAvikn avaykn (8-40m gf0)

* Ol aKTIVOAOYIKEG EEETACELS OLOKPIVOVTOL GE

A. EEm-kothtokég B. Kothokéc

(EuPpvo £KTOC TOL TEAIOVL AMEIKOVIOTC) (EuPpvo evtoc Tov TEOIOL)

o ")

Axtwvoypaoio YT Axtwoypagia
Odpaxo Oopaka KOWlog KOWlag
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Adon euPpvov amd aKTIVOOIYVOGTIKES TPAEELS TOV OEV
aKTVOPBOAOVY TTPMTOYEVMS TO EUPPLO

E&étaon pe axtiveg X Adon guppvov (mGy)

OdovtiaTpkn <0.001
Kepaiig <0.005
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Adon euPpvov amd aKTIVOOLOYVOGTIKES TPACELC TOV
OKTVOBOAOVY TPMOTOYEVMOC TO EUPPLO

E&étaon pe aktiveg X Aoon guppvov (mGy)
Kowvhag

Ivélov

Ocpuikig poipog

Iveroypaoia

Baplovyog vrokivopog

CT xovuag - mvélov
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‘Eykvog otnv mupnvikn 10Tpikn

inal paper
Radiation dose and risks to fetus from nuclear medicine procedures \!)

Michael C. Stabin*

Vanderbal Uiniversity, Mashvile, TH, LA

ABSTRAC

This article discusses iues regarding adm

vert in Rewviszd form 14 March 2017
ed 1 April 2017
labibe cmline 25 Apeil 2017

medica.con

istration of radiopharmaceuticals o pregnant. women.
3 the unborn child are presented. Cusment.
ms) are: discnsmed. Standardized dose estimates for pregnant

inistration of radiicdines, particularly 'V'I-Mal, are presented. lodine concentrate

the Fetal Uhyroid and therefare can give very high doses, even resulling in complete destnudion of the
Fetal thyroid Stralegies for preventing unwanted administrations of r.)dwh.lmu:!u als 1o thess
ategies for miti

#3 2017 Published by Elsevier Lid on behall of Assoviazione Naliana di Fisica Madica

1. Introduction

Hadiation exposures of pregnant or potentially pregnant nuclear
medicine patients is always an area of concern, due to the known
radiosensitivity of the embryo and fetus. For diagnostic studies
one needs to cabculate fetal dose, to provide guidance o the
mather, and perhaps for required lepornni to state or federal
authorities. Most adminis
patient did not know she was pregnant,
she was not. Mossman demo
test om every woman of child|
ical examination imvolving ionizing
benefits do not exceed the costs and inconvenience to the patient
[1]. Generally, administration of a radiopharmaceutical will not
be perlurmed if the patient is known to be pregnant. An exception
is suspicion of pulmonary embolism, which can occur during prez-

ich may be life threatening. As be
very rare for a diagnostic study to result in a fetal dose above the
known thresholds for acute fetal damage. Administration of radio-
pharmaceuticals for therapeutic indications are gemerally con-
traindicated in pregnancy. Kadioactive iodine administered to
pregnant subjects have resulted in significant damage to the fetal
thyroid, including ablation of the fetal thyroid, due to the signifi-
cant uptakes of iodine in this very small organ (as do: nergy
deposited per unit mass, a small mass, or a
a radionuclide in this small organ, can result in very high doses,

* Address: Depariment of Radiology and Radlbogical Sciemces, Wanderhilt
University, 1161 215t Avenue South, Mashville, TH

zh concentration of

this will be shown below also). The risks of exposure of the
bryo/fetus to ionizing radiation have been extensively studied.
summary of this vast body of research

ed, with more complete references cited thar

may be consulted.

lculation of radiation dose to the fetus is a fairly mature
science. The first set of reasonably complete anthropomorphic
models (phantoms) representing the pregnant woman at different
stages of pregnancy was developed by Stabin et al. [2] Before this,
the only model available was the model of the adult male/female
phantom of Snyder et al which modeled the nongravid utenes.
The Stabin et al. models included the nonpregnant adult female (in
which dose to the nongravid uterus g
the fetal dose in eary pregnancy), and models at 3 months,
& months and 9 months” gestation. Russell et al. [4] after a sdy
of wlu( is kmown about the plarenul crossover of radiopharma-
, presented tables of dose
radiopharmaceuticals administered to women

y For radiopharmaceuticals for which no pub-
lished data were found, fetal dose at the four stages of gestation
were provided, g only the activity in the mother's
organs. Much of the available data on pl.n.ent.ll CTUSSOVED WETE
gathered in animals, so uncertainties are c erable in applying
these data to humans, but the data were appli the absence
of other options. In a few cases ("*'1 as Nal and "™FDC), some data

have been obtained in human subjects, in a limited number of

cases. Although imperfect, these dose estimates are badly needed
when an inadvertent adm rred im a pregnant
patient. The woman and the physicans involw i

with considerable levels of stress, and some reasonable estimate

on behal! of Associazione Hallana di Fisica Medica.

es a reasonable estimate of

«  Xopnynon pooo@apudrov ce £yKvo achev

I'evikd avtevosikvoTol

* Mnopéel va TpoKOyEL

— apéretn (0-8n eBd)

— €éktaktn KMvikn ovaykn (8-40m o) (my oe voyia
TVELUOVIKNG EUPOANG)
 H mBavotnta yopnynong P/® oe £ykvo and
auEAEln Ba TPETEL VoL EAYIOTOTTOEITON

CAUTION

it

PREGNANT

If you are pregnant
or breastieeding, or
think you may be
pregnant, please
inform the
technologist before
you begin your tes!

PRECAUCION
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Aoong euPpvov 6TV TLPNVIKN 1TPIKT

Contents lists available al ScienceDirect

Physica Medica

L

Original paper
Radiation dose and risks to fetus from nuclear medicine procedures

Michael C. Stabin*

Vanderbift Einiversty, Nashville, TH, LA

Tc-99m (PYP)
2% Tc-99m (MDP)

ve
knowm thresholds for aa
pharmaceuticals for the
traindicated in pregna

pregnant subjects have

1
0
thyreid. including ablati
cant uptakes of iodine ir F_ 1 8 FDG
deposited per unit mass,

a radionuclide in this so

= [-131 (Nal)
In-111 (Pentetreotide)
O¢pameio

1-131 (Nal)

\!/ CrossMar

Apyn xomong

2.6
3.3
4.6
8.1
15
19

1° tpiunvo

1.9
3.6
4.0
8.1
14
14

2° tpiunvo

1.9
2.0
2.0
6.3
35
8

3° tpiunvo

1.9
1.6
1.8
6.3
55
7
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Ocpameta pe I-131 og €yxvo

" Qegpancia pe 1-131 dev mpémet va mpaypatonoleiton o€ acheveilg 6€ €YKLIOGVVN

= "Eyovv avagepbel apketd mepiotatikd yopnynong fepamnevtikng 66ong I-131 xatd
OLAPKELD UN-EYVOGUEVNG EYKVUOGUVNG

= H 660om tov guPpvov pumopei va vaepPei ta 200 mGy !!!

=  H 660om tov Bupeoerdovg tov euPpvov pmopet va vrepPei ta 2000 mGy !!!

= YnuovTiky avEnon tov dta fiov Kvddvov EUPAVIoTC KOPKIVOL Yio TO VEOYEVVINTO

" YymAog kivouvog vmofupeogldtc Lo

=Yg yvvaikeg avomopaymytkne nikiog 0o pémetl va toviCeTan 1 onuacio TG AmoeuYNG
NG EYKLUOGVVNG Y10 KATO10 YpoVvIKO dtdoTnia pHetd tn yopnynon I-131
" TOVAdYIOTOV 6 HNVEG

= kotd Tpotiunon ugyptl kot 12 unvec (vio v Utopovv VoL TOOY LOTOTOINGOVY TOV
ertovéreyyo ue I-131 mov cuvndmc mpoayuotomoileital otovc 10 unvec LeTd ™

yopnynon)




ICRP task group

I‘n? INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTION

Main Commission Scientific Secretariat Committee 1 Committee 2 Committee 3 Committee 4 Task Groups

Task Group 130

Doses from Diagnostic Radiopharmaceuticals During Pregnancy and
Breastfeeding

Under Committee 2 and Committee 3

Mandate

The objective of the Task Group ito develop dose coefficients after administration of radiopharmaceuticals in diagnostic nuclear medicine during preg

nancy and breastfeeding. building on the work of Task Grou
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‘Eyxvog otnv axtivoOepameia

> Adyvoon kapkivov o€ £ykvo : 1 otic 1000 eykvuocvveg
» >70% t0v acBevav vrofdilovtal o€ Oepameio KOUTA TN OIAPKELN TN EYKVUOGVVIG
» Tevikd, n axtvobepameio oavafarretor uéypt LETA TOV TOKETO

» H axtivoBepaneio epapuoletal poévo og <3% twv TEPIMTOGEMV
* KLPiOG Kapkivol paetov (54%) Kat Tov gyke@diov (15%)

» H axtwvoBepameio katd v €yKopocHvn avTipetomiletor o¢ ‘amayopevuévo Oépa’ Adym
EMEWYNC 0EIOTIGTOV TAT|POPOPIDV/OEDOUEVMOV GYETIKA LE

» 1oV Kivouvo mpoxkAnong PAAPNG oto EuPpvo

» 1 6601 610 EuPpvo amd v akTivodepameio

» moln 0601 Oempeitor EmTpEnTN;
o ICRP - Op1o yio kaBopiouéva amoteléopata (m.y. ovonhacieg) 100 mGy
o ICRP - Adoceig eufpoov 10 mGy punopel va avénoovy tov kivouvo mondikov KapKivov

(ard 0.1% o€ 0.16 %)



Adon euPpvov amd axtivobepaneio

Eloptdtol amd tnv gyyvinta tov eUPpvov amd Tov OYKo 6TO)0

Matemal dose (Gy) Fetal dose (Gy) Pregnancy trimester n

Breast carcinoma®

Brain tumours, head
and neck cancert

First trimester Second trimester Third trimester

T Vandenbroucke, et al. The Lancet 2017. Effects of cancer treatment during
pregnancy on fetal and child development

H.B. Kal and H. Struikmans, Radiothera ng |
Lancet

» AO Ca pootov: d6om euPpvov 40-180 mGy
» AO Nocog Hodgkin: 66om eufpdov 9-500 mGy
» AO Oykot gykepdrov: 66om eufpvov 3-90 mGy

ealthy baby
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‘Eyxvog otnv axtivoOepameia

Contents Lrts available ac
Physica Medica

journal homepage:

A review on fetal dose in Radiotherapy: A historical to
contemporary perspective

€URADOS

Radiotherapy during
pregnancy

ARTICLE 1B

o par 2 ; dose in radiotherapy and extends e £n 3 previans work & inclade Marijke De Saint-Hubert 25/5/2023
= A S T 000000000000000 :
i : ' - - 000000000000

curzence :! cncer rhxmg pregnancy is faidy L
Same of the most comman types of

patient needs w be fully informed of the ridk if they choaee to continue
with the gestation.
i the purpose of pacient mamagement, it is recommend,
doce chould be estimared by i
surement in a phantom. Special shielding should be dedgned and can-
sructed o ensure char the fetal doge falle within the accepeable
- threchold limit Throughowt the radiotherapy course and wi
within the patent. For higher-sme . growth expected, invivo meacurement aloo needs to be carefully done to
phateneutron. imteractions alec s o e 5 monitor the acnual feezl doze.
There have been 2 mumber of comprehensive articles or reporm
addressing various aspects of concems regarding feta] dose. Some of the
examples inclade the ICRP Publicarion 84 [ report by American

National Cancer Centre Singapars, 11 Hoopitl Crescent, Singapars 169610, Sngapars.
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Adon eupvov yio £yKvo epyalOUEVT] OE EPYAGTIPLO
AKTIVOOLAY VOGN C/TUPNVIKNG 1 TPIKNC/ akTivoOEpameiog KTA

AxTivooldyvmon
— CT (<1 mGy)
— KAlooowo aktvoroyikd (<1 mGy)
— Axktwvookomikd kabodnyovueveg eEetdoeis/ Oepameieg

[Topnvucn Tatpkn
— In vitro (<1 mGy)
— In vivo (< 1 mGy)
— lodbepaneia (<1 mGy)

AxtwvoBepaneio (<1 mGy)

Kapooroyia, OpBomedikn| xeipovpyikn, yaotpevieporoyia, Ovporoyia Ko

— Axtvookomikd kaboonyodueveg eetdoeic/Oepaneieg

> Axtwvookomikd kafoonyovuevec eEetdocic/Ospameiec
=  H d6on euPpvov puropel va vepPei to 1 mGy




Extipunon kwvdovov yuo to éuPpvo petd and £kBeon oe 1A

Extiunon Kivouvoo Yo KopKIvVOYEVEST a0 EKOEGT
euPpovov ce 1A

loontubosoy M "poavennc o (i

o o

om6 1 mGy — 0.001Gy M 006Gy' g  0.006 %
om6 10 mGy — 001Gy KM 006Gy g  0.06%
am6 100mGy — 0.1Gy K 006Gy @ =~ 0.6%



Extipunon kwvdovov yuo to éuPpvo petd and £kBeon oe 1A

Kivovvotl yia 1o EuPpuo mov ogv £xel extebel e
tovtiCovoa aKTvoPoAia

Avtopan amofoin
["evetikéc avopaiieg
Nontwn vetepnon

AvorAaocio

[Tod1kdg Kapkivog
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dvororoyikog puuog epedvionc ovoriociog (3%) 1N
modkoL Kopkivov (0.1%) kot aktivoyevng Kivouvog

MBavotnra (%)  M@avétnra (%) pn

Aoon guppvov . b
(mGy) u1 ERPAVIoTNS Epoaviong
OVGTAUGLOC kapkivov (0- 19y)
0 o 97 99.9

Yo




Extiunon kwvdvvou yuo 1o pppvo petd amd €kbeon o IA

Xoumepacuotikd (Axtvooldyvoon/Atayvootikn Hop latp)

H 600m gufpvov amo oroyvmotikéc eEETAGELS 1] EmayyeAROTIKY £€KOg0N £YKVOV
givon ami@avo va mpooeyyicer Ta 100 mGy
APA AEN AYNATAI
Vo, TPOKUAEGEL KaOopiopuéva amoTeEAESROTO,
(TepaToyévveon, O10TUPUYES AVATTVENGS, OLEVONTIKN KOOVGTEPN G KTA)

AKTIVOLOYIKEG €CETAOELS 0TTOV TO EUPpvo ogv akTIVOBOALEITUL TPOTOYEVOS
EVEYOLV UMNOEVIKO KIVOVVO KOPKLIVOYEVESNS Y0 TO ERPpvo

AL0yvVOOTIKES €CETAGELS 0TTOV TO EUPPVO UKTIVOPOAEITUL TPOTOYEVAOS
EVEYOVV KIVOLVO Y10 KAPKLIVOYEVEGT] TOAD HIKPOTEPO UTO TO PVGLOAOYIKO PpVONO
EULPAVICTC KATOLUS AVORUALLS



Extiunon kwvdvvou yuo 1o pppvo petd amd €kbeon o IA

2oumepacuatikd (Aepameio pe padlovovkAiow/A®)

H 00on guPpvov anod Oepomeio pe padlovovkAioo
givar mOavo va Eemepaocel Kota moAv To 100 mGy
AYNATAI
VO, TPOKOUAEGEL KOOOPLONEVO OTOTEAEGHOTO
(TepaToyEvveon, OLOTUPAYES AVATTVENG, OLOVONTIKT] KOOVGTEPN O KTA)
KOl SN UOVTIKN avinon ¢ TlavoTNTeS Y10 GTOYOGTIKO UTOTEAEGULATA
(Ta1O1KOG KaPKIvVOQ)

H 60om guppvov and axtivodepomeia
givan mOavo va Tpooeyyioel 1] ko vo. Eemepacel To 100 mGy
APA AYNATAI
V0. TPOKUAEGEL KOOOPLOUEVO UTOTEAEGROTA
(TepaToyivveon, OLOTUPAYES AVATTVENG, OLOVONTIKT] KOOVGTEPTN OGN KTA)
Kol avEnon ¢ mlavoTNTOS Y10 GTOYUGTIKA UTOTEAEGNUTO,
(TOLOKOG KAPKIVOC)
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International Commission on Radiological Protection: ICRP
AKTIVIKOC KIvOuvog euPpOov amd aKTIVOOLOYVOOTIKES ECETAGELS

' » ‘Prenatal doses from most properly done
Ia? diagnostic procedures present no measurable
increased risk of prenatal death, malformation,

Annals of the ICRP or impairment of mental development over the
background incidence of these entities.’

PUBLICATION 84

» ‘Recent absolute risk estimates for cancer risk
from ages 0-15y after in- utero irradiation have been
estimated to be in the range of 0.6% for persons
exposed to 100 mGy’




Extipunon kwvdovov yuo to éuPpvo petd and £kBeon oe 1A

Avoykatotnta eEETOONGC & OKTIVIKOS KIvOUVOG

IGR? » ‘Almost always, if a diagnostic
radiology examination is medically

Annals of the ICRP

indicated, the risk to the mother of not
doing the procedure is greater than is
the risk of potential harm to the fetus.’




Extipunon kwvdovov yuo to éuPpvo petd and £kBeon oe 1A

Al0KOTY EYKLVHOGUVNC UETA oo €kBeon o€ 1ovtiCovoa akTtivoPoiia?

IGR? » Fetal doses below 100 mGy should

Annals of the ICRP not be considered a reason for
terminating a pregnancy

PUBLICATION 84
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[16te mpEmel 0 AKTIVOPLGIKOC VO LTOAOYICEL pe akpifela tn 00oN;

Adon euPpvov (mGy)

I*

10 mGy 50 mGy 100 mGy

I‘R? mm) AKPYPNG VTOAOYIGHOG OTAV VTIAPYEL VIO OTL
o, o n 66on euPfpovov ivor > 10 mGy

20(NTNoN Y10 TEPUATIGUO KONONGS LOVO v M
ooon euPpvov >100 mGy
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Oonyieg owayeipionc extiBeuevnc eykvov/epyareia dootueTpiog epPpvov
(Epyaotpio latpikng Dvciknc, latpikn Xyxoin [Havemotnuion Kpnimne)

| [ - e
_ Conceptus Radiation Doses and Risks from Imaging with lonizing Radiation

€ONcg, 7

Emompovikog Yrevbvvoc: 1. Aapnidkng
IPEM-IOP Series in Physics and Engineering in Medicine and Biology L

Radiation Dose Management -

of Pregnant Patients, Pregnant &P === €0 ceptus Dose Estimation
Staff and Paediatric Patients toms | Soowis | comae |

Diagnostic and interventional radiology

Edited by
John Damilakis

“SIPEM Institute of Physics and Engineering in Medicine
8
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O pdAOG TOVL OKTIVOPLGIKOD GTNV KOO0 yNo™ EYKO®V 06OEVAOV/ETOYYEALATIKA EKTIOEUEVEOV

O poAog Tov akTIvoeLGtkov (1)

» Métpo Yo TV ehoyroTomoinon s mavoTnTog vo cvoppei
£k0gon a60EvOVS/TPOSOTIKOV HE 11| EYVOGUEVT] EYKVHOGUV)
" AocOeveig
» KatdAAnAn onuovon (6€ ToAAL onueia Kot 6Ty ayyAkn YAOGG)
» IIpotponn) o€ 10TPovS Kot TEYVOLOYOVS VoL dIEPELVOVY EEOVLYLOTIKG,

TNV TOAVOTITO EYKLUOGVVNG 0GHEVAOV GE avamopay®ylkn nAtkio EVNUEPWOTE TO MPOOWITLKG TOU
z z , , , gpyaotnpiouv av vouilseTe OTL
» Teot eykoposivIG 68 OAEG TIG YUVOIKEG ACOEVEIC OVOTAPOYMYIKNG eiote fykuoc MPIN THN

nAkiog Tov TpocEpyovian Yo Oepaneio pe padlovovkAioo EZETASH!

» Edv éyxvocg ac0evng mpémel va AaPet Ogpameioa AG/III o mapornéunmv
KOl EKTEADV 10Tpot Ba TpEmeL va EEETAGOVV TO EVOEYOUEVO

IF YOU THINK THAT

v avafolng g Oepameiog péypt PETA TOV TOKETO YOU MIGHT BE
v S10K0TNG TG EYKLIOGVHVNC Y10, T Stevépyeta T Oepameiog g_'?EEFNé‘Egb:ET'FY

v xprione evorlhokTikic Oepameiog TREATMENT

» Odnyieg yia T SLOYEIPION YUVAIKDV OVOTOPAY®YIKNG NAKIOG 0o
TAELPAS OKTIVOTTPOGTOGIOGC

» [Ipocomikod
» [Ipotpomn o€ emoryYEALOTIKO EKTIOEUEVEG YOVOATKES OVOTTOPOYYTIKNG ,Jnform the staff in case you are
NMKIOC VO EVIIUEPDVOVV AUEGH Y10 VTTOWIO EYKVUOGVVNC




O pdAOG TOVL OKTIVOPLGIKOD GTNV KOO0 yNo™ EYKO®V 06OEVAOV/ETOYYEALATIKA EKTIOEUEVEOV

O pOAOG TOVL OKTIVOPLGTKOV (2)

Mérpa ywo TNV ehayroTomoinon TS 60ons 6to EuPpvo amo
£k0eon 060EVOVS/TPOCOTIKOV NE EYVOSUEVI] EYKVUOGUVT:

» "Eykvoc ac0svnc

» Ilpotpomn 6e aKTIVOAOYOLS/TUPNVIKODS 10TPOVS VO SIEPELVOVV
av 1 €€€taom elval ETAPKMOC OUTIOAOYNUEVY

» Avotpn Tpnon KoavOovey oKTIVOTPOGTUGIOG Kot Evnugp@ote o npoowniké tou
Epyaotnpiou av Vouilete OTL

elayrotomoinong tng 006om¢g tov acfevoug kot pppvov giote éykuog MPIN THN

> IMPOXOXH: To pétpo peimonc ddonc de mpémel va. aALOIDGVOLY ESETAZH!

Vv dyveotikn a&io e e&étaong.

v K{ { i : IF YOU THINK THAT
Kivovvoc va ypelaoctel emavainyn e e&étaong pe yOU THINKT

amoTELEGHO TNV aENom TG dOGNG TOGO Y10 0cOeV OGO Ko | RNTe T

10, 70 £uBovo! STAFF BEFORE
Y upp TREATMENT

» "EYKVOC ETOYYEANOTIKA eKTIOSNEVN

» Koabopiopdg avoykoidtntog aAAayne epyactokon
nepIaAiovtoc/edptov epyaciog

» Odnyiec akTvompootaciog Inform the staff in case you are

pregnant or have missed your period.



O pdAOG TOVL OKTIVOPLGIKOD GTNV KOO0 yNo™ EYKO®V 06OEVAOV/ETOYYEALATIKA EKTIOEUEVEOV

O poAog TOV aKTIVOPVGTKOD (3)

Meta amo €k0gon eykvov 0.60evoVs/epyalonevng
> KaoQoprouoc o0onc sufpvov Ko GKTIVOYEVOVS KIVOUVOU

v Avadvtikdg av vrdpyet voyio >10 mGy

> Emukowovia/svnuépmon eykvov ac0svovc/epyaloneync

vy TNV mhovotnta eueavions avopoiiog/dvoieitovpyiog
» Oev givon 0 axopa kot av dgv elye ektedel 1o EuPpvo
» av&dvetor e ot LeTd amd cLVIOELS S0y VOOTIKEG EEETACELG
v’ duakom] KONonG pe okomd Ty eEGletyn TS TOAVOTNTOC ELPAVIONS OVOUUAING 6TO
VEOYEVVITO O€V dKaoA0YELTOL Y10, 000ELS KATO 06 100 mGy
EMOUEVA ...
v ... AEN AIKAIOAOTEITAI ywo. gk0¢o€15 petd 0mé covijdeig
OKTIVOOLOYVOOTIKES/ STV pOYpaPIKES eCeTAGE

H andpaon AauPdaveton and tnv £ykvo!



O poOLOG TOV AKTIVOPLGIKOL 6TV KaBodnynon eykdmv aclevav/erayyehpoatikd ektidéuevmy

Alayelpion €yKoov petd amo Tpikn €kdeon oe TA

OTAN AEN EXEIZ 'NQZH...
AEN AIKAIOYZAI NA EXEIZ

' FNQMH....

MAGTwv (npiv and 2.400 ypovia!)




Evyopiot® yio tnv 1pocoyn cog ...

377 2 2R 07 November
"y TS 5055
Intern.ational Day of
Medical Physics

Medical Physics and Emerging Technologies:
Shaping

o

Al Assisted
Imaging

&

Digital Twin Model
of SPECT-CT

Kootog Ileprovvaxng
Kofnynmig latpuaic ®voug

and i d

through Medical Physics and Emerging Technologies.
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