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... some patients have terminated wanted
pregnancies because of the fear that the procedure
may have harmed the fetus after recerving a
diagnostic x-ay.

However, analysis and research show that both

pregnant patients and physicians may overestimate
the r1sk of an 1onizing diagnostic rachation
examination (x-ray) on the fetus.




> ‘Thousands of pregnant patients and
Ia radiation workers are exposed to

Annals of the ICRP 1ionising radiation each year.’

> ‘Lack of knowledge 1s responsible
for great anxiety and probably
unnecessary termination of many
pregnancies.’
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Kivduvoi kara tnv eykupoouvn

Table 2 B COMPARISON OF RISKS DURING PREGNANCY

RISK FACTOR

PREGCNANCY OUTCOME

RISK OF
OCCURRENCE

Matamal Garmsn msasss

IMatemal cigarette smaking
<1 pack/day
21 pack/day
Mataemal alcohal consumption
2 drinksfday
24 drinke/day
=4 drinks/day
Chronically alecholic
Matamal age
200 yr
3559 yr
A0-44 yr
High altitude (rmzan)
263 ft
BOO0 it
10,500 i
LInknowen
LInknown
Genalic
LInknown
LInknowrn
LIrik o
LInknown
Ernbryo or fotal irradiation: childhood cancor
10 mSwv [1 rem)
10 mSw [1 rem)
Bomb exposure at 4-12 wik gestation
=05 Gy (60 rad) (Hiroshima)
=1.5 Gy (150 rad) (Nagasaki)

Dafacts of haart, lans of the ave, skalatal muscles, innar
aar, taath

In general bakies weaigh 59 oF l=sa than averags

Infant death

Infant daath

Babies weidh 26 oz less than average
Signe of fatal alecha syndroma igrowth deficiancy, brain
dysfunction, characteristic facial signs)

Down syndrome (mental and physical growth retardation)

Laww birth weight (higher risk): babies weigh less than
6.6 b

Developmertal ancmaly inatural incidencs)
Intrautaring grewth retardation (natural incidancal
.I"-ka-C".' hermalytic dissasa

Chromoesormal abnomnalities (natural incidence)
Major malformation ratz at delivery

kalformations and genetic diseasas a1 1-2 yr aof age
Spontanaous aoortion duning pregnancy

Childhood leukamia deaths before the age of 12 vr
Deaths from other childhood cancers bafore age 10

Small haacd EiEHI, wiith severs mental retardation at
exposunes =0 25 Gy (725 rad)

2in 3

in 5
in &
in 3

i 10
in &
in 3
in 2

if 2300
in 54

1in 15

1in 10

1in 4

=459 ot lve barths
2—3%

| %4

0.6%

2.76%

B—10%

30-50%

1in 3

333
1 in 3571

I in 4

From Martler FA i Upren 85 (ads): Madical Effecis of lenizing Radiation, Chaptar & 2nd ed Philadalphia, WE Saundars, 1995335 with pammssion




PAAIOBIOAOITKA
AEAOMENA
KAI
OPIZMOI
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AmoTeAEopara TNC AKTIvoPOANONC TOU KUTTAPOU

Emlov xvtTapo

Mn emlov KOTTOPO

Single-strand
creak |
\

KaBopiopéva
amwoTeAEopara

. .*!e.”."’;’

MeTdAAagn DNA Emgov KUTTapo peraMaypévo ZTOXAOTIKA
amoTeAEoHATda




KaBopiopéva kai ZT1oxaoTika anoTeAEopara
(Deterministic and Stochastic Effects)

OV KUTTapO

rZév. K
EeTaAAavEsvo

KaBopiopéva 2. TOXAOTIKA
MopywoAoyika n AciToupyika Aecuxaipia
amwoTeAéopara anod TO Kapkivol
©avaro moAAWV KUTTApWY, eveTika

eapTwpeva and Tn doon amoTeAéopara




KaBopiopéva amoteAEopara
(Deterministic Effects)

* TTapouaialovTai:

Aev avtipeTwmiCovral amd Touc
KUTTAPIKOUC €mid10pOwTikoUC pnxaviopoug
N TouC
avTioTaOuioTikoUg pnxaviopoUc Tou 10ToU




KaBopiopéva arnoteAcopara
(Deterministic Effects)

Mikpn
aKTIVOEUaIoOnoia

“Yrap€n katwgAiov doonc

MeydAn
aKTIVOgUaioOnaia
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AlayvwoTiko
KatweAl

* TTavw and To KATwgAl
doonc, N EHPAvIoON TOUC
gival avamoWeUKTN Kail n
ooPapoTnTa Toug
(PaputnTa) auvavel pe TN
ooon

KATQOAI
AOZH z




2.TOXAOTIKA AmoTeAEopara
(nakpoTpoOecopa)

Acuxaipia (8-10 xpovia)
2 vuprayeic kapkivol (20-30 xpovia)

KAnpovopouuevec PAapeg

Oupeocidolg, mveupova,
OTOHAXOU, EVTEPOU,
oupodoxou KUOTNG Kdl 0100payou




2.TOXAOTIKA AmoTeAEopara

4 A
]l Aev undpxel katwepAl déong -~ 000 < |

ZOBAPOTHTA

H oopapotnta ave€aptntn Tng doong
H mBavotnTa cpgaviong

' avaioyn He Th dd6on
>

AOzH

T1 ouppaivel oTic XapunAéc dooeiC;

. Tpappikn wpoéktaon (LTM)

. Katweh doonc

. XapnAoc kivduvoc ava doon yia
XapnAéc dooe€IC

. YynAoc kivduvoc ava doon yia
XapnAéc do0oE€IC




H axtivoéinon epPpdov puropeti vo emeépet

* Kapxkivoyeveon

TOLO1KOC KapKivoc (LeEypt 1o 10° £10¢)
» [evenikec avwualies

HETAAAOEN
* Blafn oto KNX

oravonTikn KabvoTépnon
* Avormiacio

TEPUTOYEVEGT), OLUTOUPAYEC AVATTVENC
* @avarto

EVOOLT|TPLOG 1] VEOYVIKOG Radiation Risk
* Kauia emidpacn External exposure

(QVGCL0AOYIKI) AVATTVED




Kivduvoi ando Tnv aktivopoAnon tou euPppuou

Oi1 oxeTiCopevol pe Thv akTivopoAia kivouvol katd
TNV EyKupgoouvh ouvdOéovTal HE AUTAC KAl
e

O1 kivOuvol kaBioTavral onpavTikoi katd Tn didpkeld
NG Kdl

AlyoTepo oTo 0eUTEPO TPipnvo Kail eAdxioTa
OTO TPiTO Tpipnvo

Most
risk

—>




2.7adio wpo Tng eppuTevonc (10 nuépec)

'H oAa n Timote (MAvo aduvapia eputeuonc - Oavaroc)

To EuPpuo mepiExel Aiya pn diapopomoinpéva KUTTApa

Av KaraoTpawoUv woAAd KUTTApaA, To EHPpuo

Av okoTwBOouUv povo Aiya kKUTTApa, Ta evamopeivovra
KUTTAapa avtika®iotouv Tov ©avato Twv umoAointwyv HE
ANYEC HOVO KUTTAPIKEC OIAIPECDEIC

21ou¢ emi{OvTEC HETA TNV atopikn poupa: g( Y

2 UVvEPN Kkai
aAAd Kai




AuornAacicc opelAdpevec oTnv AKTIvoPoAia

H opyavoyéveon Cekiva 3-5 epdopddec peTd Tn
oUAANYN

O1 AuomtAacisc €xouv éva KaTwegAi
kKal TUTika oxeTiCovral ge tpoPpAnpaTa Tou Kevrpikou
NeupikoU 2UoTANATOC

Adoeig kunuatog Twy 100 mGy de Aaupdvovral oUTe pe
3 alovikég Topoypawiec MuéAou N 20 d1ayVWOTIKEC
AKTIVOAOYIKEC £CETAOEIC

Ta mapanmdvw emitteda AapupdvovTtail Katd TIC
Kal




BAapec KevrpikoU NeupikoU Zuotnpartoc (KNX)

Kata Tic 8-25 epdopadecg petd /""" e
Th cUAAnYN:

Adoeig ato éuppuo >100 mGy

| > peiwon Tou IQ
(intelligence quotient)

Aoéogic Tne Tagne Twv 1000

mGy | > ooPpaph /
diavonTikA kaBuoTépnon | L

Heterotopic gray matter (arrows)
near the ventricles in a mentally
retarded individual as a result of high

Kadl AlyoTepo KaTd

TIC 16-25 ¢ [56 0 l..l(16 EC dose in-utero radiation exposure




(Miller 1976)
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Acuxaipia kai Kapkivog

H EXEI PaAvei OTI
Kdl TTOAAOUC TUTTOUC
o€ eVAAIKEC Kal Ttaidid

Katda tn d1dpkeid Tou HeyaAuTEPOU HEPOUC
TNC eyKupoouvng To £uppuo /kunua
Ocwpeital 6T €XEl




Acuxaigia kai Kapkivoc

O oxeTIKOC KivOouvoc pmopei va eivar w¢g 1.4
(40% avénon oc oxéon pe 6,71 TTApATNPEITAl
ouvhABwg) eCaiTiag piag déong euppuou 10 mGy

O amoAuToc KivOuvocg gival HIKpOC WOTE OTIC
nAikiec 0-15 étn va maparnpeitar 1 emmAéov
©dvaTto¢ amo kapkivo ota 1.700 mtaidia mou
akTivopoAnBnkav pe 10 mGy ovrag éuppua.




BAABEZ META ATTO AKTINOBOAHZH TOY KYHMATOZ

XpOvog TPLv-peTa Amotéleopa 2ov0ng Kivovuvog
TNV EPPUVTEVOT ERLQavion OKTIVOPOALOG

20AMyN-Epeitevon
(Katooir ~ 0.1?-1 Gy)

2" g 8" gfoopada II0avotyTo Yo ~2-4 %
(Katoeir ~ 0.1 Gy)

8" g 25" g¢foopada II0avoTnTO Y10 GNUEVTIKT ~ 3%
(*)
Katooir ~ 0.3 Gy

4N goondoa Kata TNV GTIV TOLOLKN] - ~ 0.3 %
EYKLHOGUVY eviiiikn (o
Eykvopocvivn OTOTELEGUATA ~1-6 %

* 30 1Q povadmv psiowon: 8-15n gfo.; <30 IQ povadowv peimwon : 16 — 251 0.




EMZANIZH KAPKINOY META ATTO AKTINOBOAHZH
TOY KYHMATOZ

Table 2: Estimated Risk for Cancer from Prenatal Radiation Ex
Estimated Lifetime’ Cancer
Incidence®
(exposure at age 10)

Estimated Childhood Cancer

Radiation Dose Incidence”!

No radiation exposure above 0.3% 38%
background

0.00-0.05 Gy SR TiT RV 0.3%-1% 38%-40%

INRIRIEE  50-500.mGy, 1%-6% 40%-35"%

> 0.50 Gy = 6% = 32%

* Data published by the International Commission on Radiation Protection,

T Childhood cancer mortality 1s roughly half of childhood cancer incidence.

* The lifetime cancer nsks from prenatal radiation exposure are not vet known. The [ifetime risk estimates given are for Japanese
males exposed at age 10 years from models published by the United Nations Scientific Committe on the Effects of Atomic
Radiation,

| § Litetime cancer mortality 15 roughly one third of lifetime cancer incidence.




DVG10A0YIKOC pLOUOC en@avionc dvorAaciac (3%) 1
TOLOTKOV KOPKIVOL  (0,3% <Ol OKTIVOYEVIG KIVOUVOC

IhOavotnTa (%) ; )
T IhOavotnTa (%) pn

11 EHQAVIGNG ENQAVIONG
mG .
=l Svomhasin kapkivov (0- 19y)
0 Epppvo 97 2Ee
EKTOC mediov
97 99.7
Ro kothdg B 99,7 ‘
10 97 99.6
CT koudg
50 97 99.4
100 97 00.1

>100 <97 Higher
ICRP Publication 84 22




TABLE 2 Fetal doses following common diagnostic procedures;

taken from UK surveys of diagnostic radiology and nuclear
medicine®®

EXAMINATION'PROCEDURE

FETAL DOSE (mGy)

MEARN MAXINMUM

Covrvenbionral x-ray
Alxdormen

Banum enema

Barium meal

Chest

Imiravenous urograpiny
Lurmibar spine

Pehvis

Skull

Thoracic spine

Cownpuided tormogra Ty
Alxdormen

Chest

Head

Lumbar spine

Pelvis

Pehvimetry

4.2
24

5.8
=001
10
10

4
<001
<001

45

2 MNMEPE. Statement by NEREPE. DHagnostic mmeedical exposures: adwice on

exposure o ionisinge radiation during pregrnasrpe sy e MEFET 3 e 4, 1T -3

L1993 ).




TABLE 2 Fetal doses following common diagnostic procedures;

taken from UK surveys of diagnostic radiology and nuclear
medicine®®

FETAL DOSE (miGy)

ExXAMINATION'PROCEDURE MEAR MAXIMLUM
MNuciear meoicine
' Tc bone scan (phosphate) 3.3 4.6
e lung perfusion (MAA) 0.2 0.4
=T lung ventilation (aerosol) 0.3 1.2
e kidney scan (DTPA) 1.5 4.0
=M Tc thyroid scan (pertechnetate) 0.7 1.6
M Te dynamic cardiac scan (RBC) 3.4 3.7
F1Cr glomerular filtration (EDTA) =10.01 0.01
' myocardial perfusion (thallium) 3.7 4.0
*"T¢ brain scan (pertechnetate) 4.3 6.5
seleno-cholesterol — 14.0
% Ga tumours and abscesses = 12.0
3 thyroid metastases — 220
Note Petal doses cited are those assumed from estimates of utenne dose.
2 NMNEREPE Staterment by NEREPE. Diagnostic medical exposures: adwice o
exposure to ionising radiation during pregnancy. Ao NEPE 4. No. 4,13

(1993).
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TepUATIONOC EYKUHOOUVNC

YynAég dooeig euppuou (100-1000 mGy) oTo
TEAOC TNC eykupoauvng O¢ev eival mBavo va
Onpioupynoel OUOTTIAAGIiEC N YEVETIKA
eAdTTWUATA AdYoU OAd Ta Opyava €xXouv
OXNUATIOTEI.

Mia d6on eupplou 100 mGy éxer HIkpO
attoAUTO KivOUVO Yid KAPKivo OPEIAOHUEVO OTNV
akTivopoAia. Ymdpxel mOavoTnta mdvw amo
99% 10 ekTEIBEPEVO Elppuo va MHN
avanTUl el Taidiko KApKivo N Asuxaipia




TepUATIONOC EYKUHOOUVNG
TepuaTiogoC TNC eyYKUpoouvng o€ 000¢€IC
eupplou pikpoTepeg amé 100 mGy AEN
aiTioAoyeiTail.

Na 06aei¢ mavw ané 500 mGy, umopei va
ouppei , ThC oTroidc
To HEyeBOC Kal o TUTTOC €ival cuvdpTnon

A S -_— N S

atdgpacn TpéTel va pacileTal oTIC
101AITEPOTNTEG ThG KADE TTEPITITWONG.
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e Conceptus Radiation Doses and Risks from Imaging with lonizing Radiation
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Emwompovixoc Yreobovos: [ Aapmiaxmc




<
Euxapunw noAu \f’a TV mpoooxn oac |




